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to  date,  by  adequate  revision  and  judicious  additions,  and  can  only  liope 
that  it  will  maintain  the  position  as  a  text-book  of  medicine  vvhicli  it 
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Pennell,  and  to  Dr.  Charles  Read,  for  valuable  help. 
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CHAHlKIt  I. 

INTRODUCTIOK— OBJECTS  AND  METHODS  OF  STUDY. 

In  ordei'  to  acquii'e  a  satisfactory  knowletlye  of  tlie  Science  and  Art  of 
Medicine,  it  is  essential  that  the  mental  faculties  should  have  been 
previously  cultivated  and  trained,  while  at  the  same  time  the  mind  is 
stored  with  the  requisite  infoi'mation,  by  an  adequate  study  of  the 
fundaiucntal  and  more  strictly  scientific  subjects  wliich  constitute  the 
earlier  stage  of  the  medical  curriculum.  Above  all  is  it  necessary  that 
the  student  sliould  be  acquainted  with  the  construction  of  the  human 
l)ody,  and  the  composition,  structure,  and  functions  of  its  vai'ious  fluids, 
tissues,  and  organs  in  health — in  short,  with  Anatomy  and  Physiology. 
Having  gained  this  information,  he  will  be  materially  aided  in  his 
furthei'  progress,  if,  in  the  fiist  place,  he  understands  definitely  what 
Medicine  includes,  and  what  he  is  re([u.ired  to  learn;  and,  secondly,  if 
he  sets  about  acquiring  tlie  i-equisite  knowledge  and  skill  according  to  a 
systematic,  (ir<lerly,  and  scientitic  method. 

It  will  be  expedient  at  the  outset  to  indicate  the  general  scope  of  the 
study  of  Medicine,  and  to  explain  the  meaning  of  its  more  comprehensive 
scientific  terms  which  are  in  common  use. 

DiSEAsi-;. — The  study  of  Medicine  may  be  said  to  compreheiul  the 
study  of  diseane  in  all  its  relationships.  Under  this  term  is  included 
every  deviation  fi'om  the  normal  condition  of  the  l)ody  or  any  pm'tion 
of  it,  either  as  regards  its  structure,  state  of  nutrition,  or  the  due  per- 
formance of  its  functions.  It  will  be  i-eadily  understood  that  there  is 
no  absolute  line  of  demarcation  between  health  and  disease,  these  being 
merely  I'clative  terms.  If  a  disease  is  associated  with  any  evident 
structui-al  cliange,  it  is  said  to  be  organic ;  if  no  such  change  can  be 
detected  by  any  method  of  investigation  with  which  we  are  at  present 
acqi^ainted,  it  is  called /?t)ic/'io;ia/.  Not  a  few  object  to  such  a  classifica- 
tion, maintaining  that  there  can  be  no  purely  functional  disease,  but 
that  any  deviation  from  health  must  always  be  attended  with  some 
degree  of  organic  lesion.  For  practical  purposes,  howevei%  the  division 
is  a  convenient  one,  and  will  be  recognized  in  future  pages  of  this 
work. 

Disease  requires  to  be  studieci  from  three  main  aspects,  which  may 
be  considered  under  the  heads  of : — I.  Pathology.    II.  Treatment  or 
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I.  Pathology. — In  its  coi-rect  a:id  compreheusive  sense  pathology 
signifies  that  branch  of  Medicine  which  deals  with  and  explains  the 
origin,  causes,  nature,  and  clinical  histoiy  of  the  several  morbid  con- 
ditions to  which  the  human  frame  is  liable.    It  is  divided  into : — 

1.  General  pathology,  which  treats  of  what  is  common  to,  or  bears  upon 
all  or  a  number  of  diseases  ;  and  which  includes  certain  important 
subjects,  such  as  congestion,  hjemorrhage,  inflammation,  degenerations. 

2.  Special  pathology,  which  is  concerned  with  the  various  special  and 
individual  diseases.  The  word  pathology  has,  however,  by  frequent 
usage,  come  to  be  employed  in  a  more  resti'icted  sense  than  that  just 
indicated,  namely,  as  signifying  the  explanation  of  the  essential  nature 
of  morbid  processes,  of  the  characteristic  structui'al  changes  associated 
with  the  several  diseases,  and  of  the  immediate  causes  of  symptoms. 
According  to  its  wider  and  more  correct  definition,  it  will  be  seen  that 
pathology  includes  the  following  subdivisions : — 

A.  .SItiology  or  Causation  of  Bisease,  which  treats  of  the  causes 

of  the  various  maUiilies,  or  the  infiuences  and  agencies  by  which 
they  are  originated. 

B.  Symptomatology  or  Semeiology.    These  terms  are  applied  to 

tlie  depai'tnient  which  is  concerned  with  all  that  pertains  to 
morbid  conditions,  whether  general  or  local,  in  their  clinical 
relations,  that  is,  as  they  are  represented  in  the  living  subject. 
It  has  to  do  therefore  with: — 1.  Their  clinical  history,  includ- 
ing— (a)  mode  of  onset  ov  invasion  ;  (b)  symptoms  H,nd  physical  signs 
or  clinical  phenomena  ;  (c)  course,  duration,  aiid  modes  of  termina- 
tion ;  (d)  varieties  and  types ;  (e)  complications  and  sequelce. 
2.  Their  diagnosis,  which  signifies  the  recognition  of  the  seat 
and  nature  of  particular  diseases,  and  their  discrimination  from 
other  morbid  states.  3.  Their  prognosis,  or  the  judgment 
which  is  formed  as  to  their  future  course  and  ultimate  issue. 

II.  Treatment  or  Therapeutics. — This  important  branch  of  Medicine 
deals  with  the  principles  upon  which  the  management  of  disease  is  con- 
ducted ;  and  the  measures  and  agents  which  are  employed  with  the  view 
of  preventing  or  curing  the  different  maladies,  of  modifying  their  pro- 
gress, or  of  relieving  their  attendant  symptoms. 

III.  Morbid  ou  Pathological  Anatomy  and  Histology. — The  struc- 
tural and  other  recognizable  changes  which  are  associated  with  organic 
diseases  come  under  this  head,  as  i-evealed  usually  by  post-mortem 
examination,  but  in  some  cases  moi-bid  tissues  or  pi'oducts  can  be 
obtained  for  observation  and  investigation  even  during  life. 

An  useful  and  adequate  knowledge  of  Medicine  can  only  be  built  up 
by  studying  the  subject  in  all  the  particulars  just  indicated.  Before 
pi'oceeding  to  study  individual  diseases,  it  is  highly  desirable  to  have  a 
comprehensive  acquaintance  with  the  main  facts  pertaining  to  general 
morbid  processes,  such  as  are  grouped  under  general  pathology.  Further, 
it  is  essential  that  all  classes  of  diseases  should  receive  due  attention  ; 
and  that  the  pathological  and  clinical  relations  of  different  systems  and 
organs  to  each  other  should  be  understood  and  recognized.  It  is  a  great 
mistake  for  the  student  to  confine  his  observation  to  any  one  or  more 
"specialties,"  even  though  he  may  intend  ultimately  to  practise  such; 
at  the  same  time  there  are  some  of  the  more  special  departments  which 
at  the  present  day  deserve  particular  attention. 
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I  proceed  now  to  point  out  tlie  plan  according  to  which  Medicine  can 
be  learnt  most  easily  and  satisfactoi'ily.  First,  it  should  be  studied  as 
a  Science,  a  knowledge  of  its  theoiy  being  acqu.ired,  as  taught  in  books, 
lectui'es,  etc.,  in  which  such  infoi'mation  and  explanations  are  given 
with  reference  to  principles  and  facts  as  can  be  conveyed  by  these 
methods  of  instruction.  Secondly,  it  must  be  learnt  as  an  Art,  the 
practice  of  medicine  being  studied : — (i.)  By  personal  observation  and 
examination  of  actual  cases  of  the  several  diseases,  as  exemplified  in 
individual  jsatients.  (ii.)  By  proper  attention  to  the  different  modes  of 
clinical  instruction,  in  connection  with  which  allusion  may  be  made  to 
the  great  advantages  to  be  derived  from  a  thorough  training  in  "  case- 
taking,"  under  competent  supervision,  (iii.)  By  the  education  of  those 
external  senses  which  are  of  such  constant  service  in  the  investigation 
of  diseased  conditions,  especially  touch,  sight,  and  hearing ;  and  by 
repeated  practice  in  the  empdoyment  of  the  special  instruments  which 
are  available  for  a  similar  purpose,  (iv.)  By  the  observation  and  study 
of  moi'bid  changes  ];)roduced  in  the  oi'gans  and  tissues,  the  more  minute 
alterations  being  ascertained  by  chemical  and  microscopical  investi- 
gations. 

All  the  methods  of  study  just  mentioned  are  important,  though,  of 
course,  those  of  a  practical  kind  are  by  far  the  more  so,  for  any  one  who 
relies  on  a  mere  theoretical  knowledge  of  medicine  is  absolutely  incom- 
petent to  enter  upon  its  practice.  Still  this  theoretical  knowledge  is  not 
to  be  despised,  seeing  that  it  helps  materially  to  clear  the  way  for 
practical  study,  and  saves  a  great  waste  of  time  and  laboui',  for  the 
student  is  enabled  to  comprehend  far  better  what  he  observes,  if  he  has 
mastered  at  least  the  elements  of  the  subject,  and  the  more  information 
he  possesses  befoi'e  beginning  his  practical  work,  the  more  likely  is  he  to 
derive  full  and  permanent  benefit  therefrom. 

The  usual  fields  for  the  study  of  illusti'ative  cases  of  the  several 
diseases  are  the  wards  of  a  hospital,  and  the  different  out-patient  depart- 
ments :  each  has  its  advantages  and  should  be  duly  attended,  the  former 
affording  illustrations  of  the  acute  or  more  serious  chronic  affections, 
the  latter  of  the  more  common  ailments  met  with  in  ordinary  practice, 
and  of  the  minor  or  more  localized  disorders  not  usually  admitted  into 
hospitals.  If  ])racticable,  however,  it  is  very  desirable  that  patients 
should  also  be  visited  at  their  own  homes,  so  that  they  may  be  observed 
surrounded  by  those  conditions  which  form  part  of  their  expeiience 
in  every-day  life.  There  are  certain  diseases,  moreover,  a  practical 
acquaintance  with  which  is  of  the  greatest  consequence,  which  generally 
can  only  be  studied  in  this  way,  namely,  the  majoi'ity  of  the  acute  specific 
fevers,  which,  with  a  few  exceptions,  are  not  admitted  into  general 
hospitals,  on  account  of  their  infectious  nature,  and  at  present  the 
opportunity  is  afforded  only  to  a  small  number  of  observing  them  in  the 
special  hospitals  set  apart  for  these  complaints.  Though  it  is  requisite, 
if  jaossible,  that  examples  of  all  forms  of  disease  should  be  seen,  however 
rarely  they  may  be  met  with,  yet  those  which  are  the  more  common, 
and  which  ai'e  likely  to  come  frequently  under  notice  in  the  course  of 
practice,  should  receive  the  chief  attention,  and  of  these  the  student 
cannot  observe  too  many  cases,  in  oi'der  to  become  familiar  with  all  the 
important  facts  pertaining  to  them. 
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Chapter  II. 

.ETIOLOGY    OR    CAUSATION    OF  DISEASE. 

This  is  a  subject  of  the  utmost  importance,  and  demands  the  most  atten- 
tive consideration,  for  an  adequate  acquaintance  with  Etiology  is  of 
great  yalue  in  several  respects.  It  often  gives  material  aid  in  diagnosis  ; 
it  not  uncommonly  throws  a  light  upon  prognosis,  as  the  same  morbid 
condition  may  differ  much  in  its  gravity  according  to  its  cause  ;  in  most 
cases  it  affords  most  useful  indications  as  I'egards  treatment;  and,  above 
all,  it  enables  the  practitioner  to  adopt  preventive  measures  against  the 
development  or  extension  of  many  diseases,  and  thus  to  preserve  the 
health  of  the  general  community. 

A  knowledge  of  Etiology  implies  not  only  a  general  knowledge  of 
the  cavises  which  are  capable  of  j^roducing  disease ;  but  also  a  more 
particular  acquaintance  with  the  relation  between  special  causes  aud 
special  diseases,  and,  so  far  as  this  can  be  obtai'ned,  an  intelligent  com- 
prehension of  the  manner  in  which  the  various  influences  produce  their 
injurious  effects. 

It  will  be  readily  understood  that  the  same  cause  may  produce  many 
and  very  different  diseases,  and  vice  versa  ;  but  with  regard  to  the 
vai-ious  classes  of  disorders,  it  will  be  found  that  each  is  brought  about 
most  commonly  by  a  certain  limited  number  of  causes,  which  act  more 
or  less  directly  on  the  organ  or  part  affected.  This  remark  may  be 
illustrated  by  the  relation  which  exists  between  "  taking  cold  "  and 
lung-affections ;  between  improper  food  or  drink  and  derangements  of 
the  alimentary  canal ;  oi'  between  excessive  mental  labour  and  brain- 
disorders.  Further,  the  particular  causes  which  give  rise  to  special 
affections  of  each  organ  are  still  more  limited  in  their  range.  Some 
diseases  can  only  be  originated  by  one,  definite,  specific  cause,  and  to 
such  complaints  the  teim  specific  is  applied. 

Numerous  tex-ms  have  been  employed  to  classify  causes,  often  with 
much  ambiguity  of  meaning.  Only  those  which  are  practically  useful 
will  be  alluded  to  here.  The  primary  division  generally  made  is  into 
proximate  and  remote.  The  proximate  cause  is  really  the  actual  moi'bid 
condition  of  any  organ  or  structui-e  upon  which  the  symptoms  pi-esent 
depend,  and  it  is  synonymous  with  pathological  cause.  Bemote  causes 
are  further  divided  into  predisposing  and  exciting,  some  of  the  latter 
being  named  determining. 

Predisposing  causes  include  those  influences  which  bring  about  a  con- 
dition of  the  system  generally,  or  of  some  organ  or  part,  rendering  it 
more  liable  to  become  the  seat  of  disease.  Exciting  causes  comprehend 
the  immediate  and  direct  agencies  by  which  the  different  morbid  changes 
are  produced.  The  term  predisposition  is  used  to  express  the  state 
favourable  to  the  action  of  an  exciting  cause,  and  the  individual  in  whom 
it  exists  is  said  to  be  predisposed.  It  is  not  to  be  supposed,  however, 
that  there  is  any  distinct  line  of  demarcation  between  the  two  classes  of 
causes  just  mentioned  ;  what  may  only  predispose  at  one  time  may  excite 
at  another,  and  especially  is  this  true  when  several  influences  act 
together  and  for  a  long  period.    Further,  a  so-called  predisposing  cause 
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may  only  render  one  organ  more  liable  to  be  attacked  witli  a  certain 
disease  than  another ;  for  example,  age  exercises  a  marked  influence  as 
regards  the  seat  of  tubercle  or  cancer. 

For  the  purpose  of  pointing  out  the  more  common  causes  of  disease 
somewhat  in  detail,  it  will  be  convenieiat  to  classify  them  primai-ily 
into: — 1.  Intrinsic,  or  those  depending  upon  the  individual,  in  whom 
they  are  either  iuheTent  or  acquired.  2.  Extrinsic,  or  those  due  to 
accidental,  and  chiefly  external  influences.  So  far  as  this  is  practicable, 
an  endeavour  will  be  made  to  indicate  which  may  be  ranked  as  predis- 
posing, and  which  as  exciting  causes. 

1.  Intrinsic,  a.  Age. — A  number  of  diseases  are  more  prone  to 
occur  at  certain  periods  of  life  than  at  others ;  while  some  morbid 
conditions  tejid  to  affect  different  organs  at  different  ages,  or  even  to 
be  limited  to  special  tissues  in  a  particular  organ.  This  may  often  be 
explained  by  the  nutritive  and  functional  activity  of  the  system  gene- 
rally, 01'  of  certain  oi'gans,  being'  much  greater  at  one  time  nF  life 
than  at  another,  and  therefore  the  liability  either  to  general  or  local 
disease  is  more  marked.  Changes  of  structure  also,  in  the  direction  of 
decay,  not  unfrequently  account  for  the  predisposition  due  to  age,  as, 
for  examj^le,  degenei'ation  of  the  vessels  in  advanced  life  rendering  them 
brittle,  and  thus  leading  to  cerebral  lia^moriliage.  Young  children  and 
persons  advanced  in  years  are  very  subject  to  ailments  of  various  kinds. 

I).  He.r. — Females  are  more  prone  to  certain  affections  than  males,  and 
vice  versa,  ;  while  some  diseases  are  necessarily  limited  to  one  or  other 
sex.  This  depends  on  the  diff'ei-ence  in  the  conditions  of  certain 
organs  in  the  two  classes  of  persons,  and  in  the  length  of  outlets  (e.(/., 
the  urethra)  ;  on  the  functions  peculiar  to  each  sex ;  on  the  dissimi- 
larity in  habits,  occupation,  etc. :  on  the  difference  in  constitutional 
strength  and  vigour  ;  or  on  certain  peculiarities  in  the  nervous  system, 
women  being  much  more  sensitive  and  excitable,  and  therefore  more 
liable  to  various  nervous  disorders.  Tlie  proportion  of  deaths  is  gieater 
among  males  than  females. 

c.  General  or  Gonstitutional  Condition.  State  of  Health,  etc. — A  state 
of  general  debility,  whether  congenital  or  acquired,  predisjDOses  to  many 
diseases.  Possibly  the  opposite  condition  of  i-obustness  and  vigour 
may  increase  the  liability  to  other  affections.  The  condition  of  the 
blood  has  also  much  influence,  plethoric  or  anemic  individuals  being 
jjredisposed  to  many  complaints.  Previous  diseases,  especially  those 
of  an  acute  nature,  frequently  predispose  to  or  excite  others,  e.g., 
the  vai'ious  fevers,  whooping-cough,  lung-affections,  rheumatism,  and 
syphilis.  Certain  .symptoms,  such  as  cough,  particularly  if  neglected, 
may  be  productive  of  serious  mischief.  Habitual  neglect  in  attending 
to  the  natural  functions,  especially  those  connected  with  the  alimentary 
canal,  very  commonly  leads  to  injurious  results.  The  existence  of 
morbid  changes  in  certain  organs  or  tissues  may  readily  induce  or 
predispose  to  further  lesions  in  them,  or  may  give  rise  to  diseased 
conditions  m  other  parts.  Thus  a  fatty  or  calcified  state  of  the  arteries 
renders  them  liable  to  be  easily  I'uptured ;  cardiac  diseases  often  set 
tip  lung-affections,  and  vice  versa :  or  one  disease  of  the  lung  or  heart 
may  originate  another.  Other  causes  of  disease  which  may  be  alluded 
to  under  tliis  head  ai-e  direct  loss  of  blood ;  excessive  or  long-continued 
discharges ;  and  the  sudden  suppression  of  an  liabitual  discharge,  of 
a  chronic  skin-disease,  or  of  some  local  development  of  a  constitutional 
disorder,  such  as  gout. 
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d.  Temperament. — Four  principal  temperaments  are  described,  namely, 
the  sanguineous,  lymphatic,  bilious,  and  nervous,  and  eacli  is  supposed  to 
indicate  a  susceptibility  to  certain  particular  ciiseases,  thoiigh  the  state- 
ments made  on  this  matter  are  very  contradictory,  and  are  often  with- 
out any  foundation  in  fact.  Speaking  generally,  the  sanguineous  tem- 
perament is  believed  to  predispose  to  fevers  of  a  sthenic  type,  active 
congestion  or  hcemorrhage,  and  acute  inflammations ;  the  lymphatic  to 
passive  congestion,  dropsy,  low  inflammations,  and  certain  constitutional 
affections;  the  nervous  to  various  disorders  of  the  nervous  sj'stem ;  and 
the  bilious  to  digestive  and  hepatic  derangements. 

e.  Idiosyncrasy. —  Some  individuals  are  affected  injuriously  by  certain 
agencies,  which  do  not  at  all  influence  others  in  the  same  way.  This  is 
the  case  with  articles  of  diet,  as  fish  or  mushrooms  ;  or  medicines,  such 
as  iodide  of  potassium  or  quinine.  To  this  individual  peculiarity  the 
term  "  idiosyncrasy  "  is  applied,  and  it  probably  has  some  influence  in 
predisposing  to  certain  diseases. 

/.  Hereditary  predisposition* — Several  diseases  are  supposed  to  be 
capable  of  transmission  from  parent  to  offspring,  and  with  regard  to 
some  of  them  this  belief  is  unquestionably  true,  but  the  evidence  is  by 
no  means  so  clear  or  reliable  with  respect  to  others.  It  must  be  borne 
in  mind  that  members  of  different  generations  may  be  exposed  to  the 
same  extrinsic  causes  of  disease,  and  this  may  account  for  the  fact  that 
certain  affections  seem  to  run  through  families.  Amongst  the  maladies 
or  general  morbid  conditions  more  especially  considered  to  be  hereditary 
may  be  mentioned  : — 

(i.)  Certain  constitutional  or  blood-diseases,  namely,  gout,  rheu- 
matism, scrofula,  tuberculosis,  cancer,  syphilis,  and  the  hcemorrhagic 
diathesis. 

(ii.)  Some  affections  ox  the  nervous  system,  namely,  epilepsy,  chorea, 
insanity,  hypochondriasis,  neuralgia,  apoplexy,  paralysis. 

(iii.)  Physical  deformities,  as  well  as  deficiencies  in  connection  with 
the  special  senses,  sucii  as  blindness  or  deafness. 

(iv.)  Early  degenerations,  either  local  or  general,  which  are  evidenced 
by  degeneration  of  the  vessels,  fatty  changes  in  organs,  loss  of  the 
elasticity  of  the  skin,  premature  greyness  or  baldness,  loss  of  teeth,  and 
other  signs  of  decay. 

(v.)  Some  skin-diseases,  especially  psoriasis  and  lepra. 

(vi.)  Emphysema  and  asthma  (?). 

(vii.)  Gravel  and  urinary  calculus. 

(viii.)  Diabetes. 

(ix.)  Hemorrhoids  (?). 

The  morbid  conditions  observed  in  different  generations  need  not  be 
identical,  but  may  be  merely  allied  in  their  nature.  This  particularly 
applies  to  the  nervous  diseases  above  mentioned,  and  to  the  degenera- 
tions. For  instance,  thei-e  may  be  ejDilep.sy  in  one  generation,  and 
insanity  in  the  next.  Again,  some  vicioiis  habit  in  the  parent  may  lead 
to  disease  in  the  offspring ;  thus,  intemperance  may  undoubtedly 
originate  certain  nervous  disorders.  In  some  cases  a  constitutional 
disease  in  the  parent,  such  as  syphilis,  may  only  cause  the  offspring  to 
be  weakly  and  delicate. 

*  An  interesting  discussion  of  this  subject  will  be  found  in  a  recent  work  on 
"Heredity,"  by  Dr.  Douglas  Lithgow. 
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The  transmitted  disease  may  be  actually  developed  in  the  foetus  in 
utero,  being'  then  termed  cmigenifal ;  it  may  appear  spontaneously  at 
some  period  or  other  after  birth  ;  or  it  may  lie  dormant  until  brought 
out  by  an  exciting  cause.  In  some  cases  it  is  supposed  to  pass  over 
one  generation  and  appear  in  the  next,  this  being  called  "Atavism." 

Hereditary  tendency  to  disease  may  unquestionably  be  intensitied  by 
intermarriage  of  those  sulfering  from  the  same  affection,  for  example, 
phthisis  ;  and  also  by  the  marriage  of  those  who  are  closely  related, 
veiy  young,  or  of  veiy  unequal  ages. 

The  hereditary  cliaracter  of  diseases  is  sometimes  revealed  by  their 
development  at  an  earlier  age  than  is  usual,  of  which  gout  is  an  in- 
stance. Families  occasionally  seem  remarkably  prone  to  be  attacked  by 
certain  affections,  and  to  have  them  with  great  severity,  of  which  the 
infectious  fevei's  afford  illustrations. 

g.  Race. —  There  can  be  no  doubt  respecting  the  influence  of  race  in 
increasing  the  liability  to  certain  diseases,  and  vice  versa.  This  is  ex- 
emplified in  the  greater  proneness  of  white  than  black  people  to  suffer 
from  malai'ial  fevers.  The  prevalence  of  some  diseases  among  par- 
ticular races  may,  however,  be  explained  by  their  habits,  mode  of  living, 
and  ])lace  of  abode. 

2.  Extrinsic,  a.  Causes  depending  on  surrounding  conditions. 

(i.)  Atmosphere. — The  air  breathed  must  necessarily  influence 
greatly  the  state  of  health,  and  it  does  so  in  the  following  ways.  It 
may  be  impure,  because  it  is  not  sufliciently  changed  by  proper 
ventilation,  and  therefore  contains  an  landue  amount  of  the  products 
of  respiration  and  combustion.  Or  it  may  be  mixed  with  gases  not 
usually  pi'esent,  such  as  those  which  emanate  from  sewers  or  decom- 
posing animal  or  vegetable  matters,  oi'  those  which  are  given  off  in 
connection  with  many  manufactories.  Suspended  impurities  are  also 
often  present,  for  example,  dust,  cotton,  hair,  wool,  unconsumed  carbon, 
fragments  of  metals,  arsenic,  and,  probably,  living  oi'ganisnis.  The 
atmosphere  is  frequently  the  vehicle  for  tlie  transmission  of  speciflc 
poisons.  The  degree  of  moisture  of  the  air  is  highly  important,  excess 
or  deflciency  in  this  respect  often  producing  very  injurious  consequences. 
Possibly  its  electrical  condition,  or  the  amount  of  ozone  in  it,  may  have 
some  influence.  And,  lastly,  the  degree  of  pressure  of  the  atmosphere 
certainly  affects  the  health,  of  which  we  have  a  familiar  illustration  in 
the  consequences  which  sometimes  follow  the  ascent  of  a  high  mountain. 
Atmospheric  influences  may  act  either  as  predisposing  or  exciting  causes 
of  disease. 

(ii.)  Teniperatxre. — Excessive  or  long-continued  heat  or  cold,  whether 
acting  upon  the  general  system  or  applied  locally,  is  most  injurious.  A 
sudden  change  from  one  extreme  to  the  other  often  causes  serious 
mischief,  and  so  does  exposure  to  cold  winds.  Even  in  warm  weather  a 
"  chill  "  may  give  rise  to  disease,  and  this  is  frequently  due  to  the 
patient's  own  carelessness,  for  instance,  neglecting  to  change  wet 
clothes,  or  remaining  exposed  to  a  draught  when  heated  and  per- 
spiring. 

(iii.)  Amount  of  light  and  insolation.-— Those  who  reside  or  spend  a 
considei'able  part  of  their  time  where  little  or  no  sunlight  enters,  are 
unquestionably  below  par  as  regards  health.  The  amount  and  kind  of 
artificial  light  employed  has  also  some  influence  in  the  causation  of 
disease. 

(iv.)  Soil. — The  chief  modes  in  which  the  soil  exercises  its  influence 
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upon  the  body  are  by  the  amount  of  vegetable  matter  which  it  contains 
susceptible  of  decomposition  ;  by  its  degree  of,  and  permeability  to  mois- 
ture ;  by  its  effect  on  the  heat  and  light  of  the  sun,  Avhether  absoi'ptive 
or  reflective :  and  by  its  chemical  composition,  which  affects  that  of  the 
water  and  air  m  the  neighbourhood.  Wherever  there  is  an  accumulation 
of  vegetable  substances,  with  sufficient  moisture  and  a  certain  temper- 
ature, as  is  the  case  in  marshy  districts,  malarial  affections  are  almost 
always  prevalent.  Clayey  soils  ai'e  very  moist  and  cold.  Most  sandy 
and  gravelly  soils  are  healthy,  unless  they  contain  vegetable  matter. 
Those  in  which  there  is  a  large  proportion  of  lime  and  magnesia  are 
believed  to  originate  goitre  and  renal  calculus.  The  breaking  up  of  soil 
is  often  attended  with  evil  consequences. 

(v. )  Sewage. — This  is  a  very  common  source  of  disease,  both  on  account 
of  the  deleterious  gases  given  off  from  it,  and  the  decomposing  organic 
matter  of  which  it  consists.  In  certain  cases  it  contains  specific  agents 
in  the  causation  of  disease,  and  promotes  their  development,  or  I'enders 
them  more  virulent.  Sewage  materials  or  the  gases  which  emanate 
from  them  are  particularly  hurtful  when  mixed  with  water  which  is 
used  for  di'inking  ]iurposes. 

b.  Causes  due  to  the  social  condition  and  habits  of  the  indi- 
vidual, and  to  certain  other  accidental  influences. 

(i.)  Food. — This  may  be  deficient  in  quantity  oi-  of  impi'oper  quality, 
either  habitually  or  only  tempoi-arily,  and  may  thus  promote  or  induce 
disease,  especially  in  children.  On  the  other  hand  the  diet  may  be  ex- 
cessive, or  too  rich  in  quality.  Irregularity  as  regards  meals,  the  habit 
of  bolting  food,  or  insufhcient  mastication  from  any  cause  are  often  very 
injurious. 

(ii.)  Drink. — Intemperance  in  the  use  of  alcoholic  stimulants  is  a  fertile 
source  of  disease,  and  it  is  always  well  to  bear  this  fact  in  mind  when 
investigating  any  doubtful  case.  Spirits  do  most  harm,  especially  if 
taken  at  frequent  intervals,  sti-ong  or  only  slightly  diluted,  and  on  an 
empty  stomach.  It  must  be  borne  in  mind  also  that  many  of  the  com- 
pounds sold  as  beer,  wines,  and  spirits,  contain  highly  noxious  adultera- 
tions. Water,  or  the  want  of  it,  is  a  veiy  prolific  cause  of  disease. 
When  this  element  is  insufficiently  supplied  for  cleanliness  and  other 
purposes,  serious  results  often  ensue.  The  habit  of  drinking  large 
quantities  of  water,  especially  during  meals,  frequently  does  harm. 
Again,  water  may  be  the  direct  means  of  conveying  various  moi'bific 
agents  into  the  system,  such  as  noxious  gases,  certain  salts,  poisonous 
metals,  the  ova  of  worms,  animal  organic  matters,  particularly  those  con- 
tained in  the  excrements,  vegetable  matters  in  a  state  of  decomposition, 
and  specific  poisons.  Tea-drinking  in  excess  is  a  common  cause  of 
troublesome  symptoms,  and  its  injuiious  effects  are  familiar  in  all  classes 
of  society.  Milk  may  do  harm  if  decomposed  or  adulterated,  and  it  has 
been  definitely  proved  to  be  not  unfrequently  the  medium  by  which 
certain  specific  poisons  enter  the  system. 

(iii.)  Certain  habits,  such  as  smoking  or  snuff-taking  in  excess;  the 
use  of  narcotics,  especially  oj)ium,  morphine,  or  chloral  hydrate  ;  and 
excessive  indulgence  in  hot  condiments,  not  uncommonly  injure  the 
health  seriously. 

(iv.)  Clothing. — This  may  be  insufficient,  either  habitually  or  only 
from  time  to  time ;  or  certain  regions  may  be  inadequately  protected. 
Thus  infants  and  young  cliildi'en  are  frequently  completely  exposed 
about  the  lower  part  of  the  body,  and  no  doubt  "  take  cold "  as  a 
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consequence.  The  chest  is  also  in  many  persons  insufBciently 
covered.  On  the  other  hand  individuals  are  not  uncommonly  over-ulad, 
especially  children.  Clothing  may  also  do  harm  by  being  too  tight  and 
exerting  pressure,  as  in  the  case  of  those  who  wear  tight  stays  or  belts. 
The  habit  of  neglecting  to  change  wet  clothes  is  very  dangerous. 

(v.)  Want  of  cleanliness,  domestic  or  personal,  often  induces  disease. 
Cutaneous  affections  may  arise  from  the  repeated  contact  with  the  skin 
of  various  substances  of  an  irritating  character. 

(vi.)  Amount  of  labour  and  exercise. — Many  persons  suffer  as  the  result 
of  excessive  and  prolonged  labour  or  exei'tion,  whether  carried  on 
habitually  or  only  at  intervals.  On  the  contrary  a  much  larger  number 
are  injured  by  leading  a  sedentary  life,  and  taking  no  exercise.  Various 
occupations  furnish  instances  of  both  these  hygienic  errors,  though  they 
are  often  voluntarily  indulged  in  apart  from  oecn^jation,  especially  the 
leading  of  a  sedentary  existence. 

(vii.)  Menial  causes. — Among  these  maybe  specially  mentioned  exces- 
sive intellectual  effort  or  study,  particularly  if  combined  with  deticient 
sleep  or  mental  anxiety  ;  and  all  violent  or  depressing  emotions,  such  as 
grief,  siidden  joy,  deep  anxiety  of  mind,  or  severe  and  sudden  fright. 
They  may  either  predisjjose  to  oi'  excite  diseases,  especially  those  con- 
nected with  tlie  nervous  system. 

(viii.)  Mechanical  causes. — These  constitute  a  very  important  class, 
especially  in  exciting  or  determining  some  moi'bid  condition,  owing  to 
the  dii'ect  injury  or  irritation  which  they  originate.  Mechanical  causes 
chiefly  include  external  violence,  long-continued  pressure,  excessive  use 
of  a  part,  over-exertion  and  straining,  pi'olonged  maintenance  of  a  fixed 
position,  and  the  irritation  of -foreign  bodies.  Among  the  last  maybe 
particulaily  mentioned  calculi,  accumulations  of  fseces,  ^aarasitic  animals 
and  plants,  and  particles  inhaled  into  the  respiratory  organs.  Occupa- 
tions often  act  injuiiously  in  one  or  more  of  the  ways  above  indicated. 
A  mechanical  cause  sometimes  leads  to  the  local  development  of  a  con- 
stitutional disease  ;  thus  pressure  or  injury  may  determine  the  formation 
of  cancer  in  a  particular  organ. 

(ix.)  Causes  connected  vith  the  se.vnal  fnu.ciioiis. — Venereal  excesses, 
masturbation,  and  too  eai-ly  or  fi'equent  sexual  excitement,  unquestion- 
ably often  give  rise  to  serious  mischief. 

The  elementary  causes  which  have  thus  fai-  been  considered  are  usually 
more  or  less  combined  in  any  individual  case.  On  an  extensive  scale 
their  influence  is  evident  in  the  diversities  wliich  ai'c  observed  as  to  the 
general  state  of  health  of  communities,  and  as  to  the  particular  diseases 
wdiich  pi-evail  in  civilized  and  uncivilized  countries  ;  in  diii'erent  nations, 
and  in  the  same  country  under  varying  modifications  of  government, 
civilization,  religion,  etc. ;  in  large  towns  and  country  places,  as  well  as 
in  ditt'erent  towns  or  districts  and  in  different  parts  of  these  ;  and  in 
mountainous  i-egions  and  low  confined  valleys.  Some  of  them  also 
explain  the  influence  which  climate,  season,  occwpntion,  and  other  so-called 
causes  of  disease  exercise  upon  the  general  health,  and  upon  the  develop- 
ment of  many  special  complaints. 

Special  causes  of  disease. — There  are  certiiiu  agents  in  the  causation 
of  disease  wliich  have  not  yet  lieen  considered,  iind  which  require  sepa- 
rate notice.  They  are  chiefly  of  the  nature  of  poisons  of  various  kinds, 
and  produce  effects  which  are  moi'e  or  less  definite  and  constant. 

1.  Chemical  poisonous  substances,  cMefiy  inorganic. — The 
effects  of  various  chemical  poisons  ujjou  the  system  are  sufficiently 
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obvious,  and  require  no  comment.  It  is  necessary,  however,  to  call 
special  attention  to  the  fact  that  some  of  these  may  gain  an  entrance 
into  the  body  in  connection  with  the  occupation  of  an  individual  or  in 
some  other  way,  without  beino-  directly  administered  as  poisons  or 
medicines.  This  is  seen  in  the  deleterious  effects,  local  or  genei-al, 
which  are  produced  by  lead,  mercury,  phosphorus,  arsenic,  copper,  gold, 
and  other  sabstances.  With  respect  to  arsenic,  it  is  important  to 
observe  that  one  of  its  compounds  may  be  given  off  as  a  fine  powder 
from  certain  papers  used  for  papering  rooms,  being  afterwai'ds  inhaled 
along  with  the  atmosphere  in  which  it  floats,  thus  giving-  rise  to  symp- 
toms of  poisoning. 

2.  Causes  originating  in  the  vegetable  kingdom. — (i.)  Many  of 
the  oi'dinary  ji)o/.-;o».y  ai'e  derived  froni  this  source,  sucli  as  opium,  (ii.) 
Parasitic  plants  growing'  in  various  structures  of  the  body  are  frequent 
causes  of  disease,  especially  of  skin-affections.  The  presence  of  certain 
minute  fungi  (sarcince)  in  the  stomach  is  supposed  occasionally  to  excite 
vomiting,  (iii.)  Decomposing  vegetable  matter  often  does  much  harm.  It 
is  pai-ticularly  injurious  by  producing  malarial  or  miasmatic  poisons,  so 
prevalent  in  marshy  districts.  These  give  rise  mainly  to  intermittent 
and  remittent  fevers,  but  also  to  certain  nervous  disordei's  and  other 
complaints.  This  subject  will  be  discussed  in  detail  later  on.  (iv.)  It 
is  believed  by  many  that  some  forms  of  contagion  are  due  to  low  vege- 
table organisms. 

3.  Causes  originating  in  the  animal  kingdom. — (i.)  Certain 
animals  are  venomous,  and  are  capable  of  inflicting  poisoned  wounds, 
for  example,  serpents,  (ii.)  Some  animals  are  poisonous  if  taken  in- 
ternally, such  as  cantharides.  (iii.)  Parasites  derived  from  the  animal 
kingdom  very  commonly  set  up  morbid  conditions  in  the  human  body. 
The  various  intestinal  worms,  and  the  external  parasites  which  infest 
the  skin  afford  illustrations,  (iv.)  Specific  contagious  poisons. — A  num- 
ber of  very  important  diseases  oi-iginate  from  the  entrance  into  the 
system  of  certain  specific  poisons,  which  are  transmitted  from  some 
other  animal  to  man,  or  from  one  human  being  to  another,  for  instance, 
hydrophobia,  small-pox,  scarlatina,  syphilis.  These  will  call  for  detailed 
consideration  hereafter. 

4.  Causes  originating  within  the  system. — Some  morbid  condi- 
tions ai'e  due  to  the  presence  of  a  poison  in  the  blood,  which  has  been 
generated  within  the  body,  as  the  result  of  perversion  of  the  functions 
of  digestion,  assimilation,  and  nutrition.  Gout  furnishes  an  illustration, 
and  once  developed  the  malady  may  be  hereditarily  transmitted.  In 
this  connection  allusion  may  also  be  made  to  the  ptomaines  and  leuco- 
maines,  which  are  supposed  to  be  produced  by  the  decomposition  of 
various  foods  and  other  organic  substances,  as  well  as  during  the  process 
of  digestion,  and  in  certain  special  diseases.  These  are  now  looked 
upon  by  many  as  powerful  morbific  agents,  which  are  often  developed 
within  the  human  body,  or  may  be  introduced  from  without. 
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CiiAiniiR  III. 

SYMPTOMATOLOGY    OR  SEMEIOLOGY. 

A  SYMPTOM  may  be  defined  as  any  phenomenon  which  in  the  living- 
subject  gives  evidence  of  the  existence  of  a  diseased  condition.  It  is 
necessary  to  explain  certain  tei'nis  which  are  in  common  use  in  relation 
to  symptoms.  1.  General  or  Constitntional  and  Local. — These  imply 
respectively  that  the  symptoms  are  refei-red  to  the  entire  system ;  or 
only  to  some  particular  part.  'J.  Objective  and  Subjective. — The  former 
include  all  phenomena  which  are  evident  to  the  senses  of  the  observer, 
e.g.,  redness  or  swelling ;  the  latter  those  which  are  only  subjectively 
felt  by  the  patient,  e.g.,  pain  or  numbness.  3.  Direct  or  idiopathic  and 
Indirect. — These  terms  signify  I'espectively,  symptoms  which  are  im- 
mediately associated  with  the  diseased  pai't ;  aud  those  connected  with 
some  jiart  remote  from  the  seat  of  mischief,  the  latter  in  some  cases 
being  called  sympathetic.  Thus  vomiting  is  often  present  as  a  sympa- 
thetic symptom  during  the  passage  of  a  renal  calculus.  4.  Premonitory 
or  Precursory. — Before  the  actual  development  of  a  disease,  symj^toms 
may  be  present  indicating  more  or  less  clearly  what  is  about  to  happen, 
and  to  such  the  above  terms  are  applied.  5.  Diagnostic,  Prognostic,  and 
Therapeutic. — These  words  sufficiently  explain  their  several  meanings, 
namely,  as  representing  those  syinptoms  which  indicate  the  nature  of  a 
disease,  its  prognosis,  or  its  treatment.  Pathognomonic  is  the  term 
applied  to  such  sj'mptoms  as  Ijelong  to  one  particular  disease  and 
no  other,  which  are  therefoi'e  absolutely  characteristic  of  this  affec- 
tion. Much  confusion  has  arisen  in  the  use  of  the  word  sign. 
Frequently  it  is  employed  as  synonymous  with  symptom,  but  this  is 
incoi-rect,  for  a  sign  really  means  a  symptom  which  points  to  the  nature 
of  a  disease  ;  in  short,  it  is  a  diagnostic  or  pathognomonic  symj^tom. 
Physical  signs  strictly  speaking-  include  all  objective  symptoms,  but  by 
some  writers  only  such  of  these  as  are  elicited  by  certain  special 
methods  of  physical  examination  are  recognized  as  physical  sig^is,  and 
this  is  for  practical  purposes  a  convenient  distinction. 

In  the  majority  of  cases  a  number  of  symptoms  are  grouped  together, 
general  and  local,  subjective  and  objective,  but  sometimes  one  becomes 
so  prominent  as  to  be  popularly  looked  upon  as  the  disease  itself,  while 
it  gives  the  main  indication  for  treatment,  e.g.,  dropsy,  jaundice,  or 
hEemorrhage.  Under  such  circumstances,  however,  it  is  imperative  that 
the  actual  pathological  cause  should  be  carefully  sought  for,  and  the 
nature  of  the  pi-ominent  symptom  often  affords  a  useful  hint  as  to  the 
direction  in  which  this  enquiiy  should  be  conducted. 

ft  is  very  desirable  that  a  knowledge  should  be  acquired  of  the 
clinical  phenomena  which  pertain  to  each  organ  or  system  of  the  body, 
before  the  study  of  its  individual  diseases  is  entered  upon.  In  this 
work,  therefore,  the  desci-iption  of  the  diseases  of  the  several  organs 
is  preceded  by  an  outline  of  the  prominent  symptoms  which  have  to  be 
looked  for  as  indications  that  they  are  in  a  morbid  condition. 

Having  offered  these  general  observations,  it  will  now  be  expedient 
to  consider  briefly  each  of  the  more  important  particular's  relating  to 
the  symptomatology  of  disease. 
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I.  Mode  of  Invasion  or  Onset,  Course,  and  Duration. 

The  varieties  -which  may  be  met  with  in  these  particulars  are  as 
follows: — 1.  The  invasion  of  an  illness  may  be  quite  sudden,  as  often 
happens  in  the  case  of  apoplexy,  syncope,  and  many  forms  of  haemor- 
rhage, the  subsequent  course  necessarily  differing  in  different  instances, 
a  rapidly  fatal  termination  being  not  uncommon.  2.  Frequently  a 
disease  is  acute,  coming  on  rapidly,  though  often  preceded  by  premoni- 
tory symptoms  ;  being  severe  in  its  character  ;  and  of  brief,  or  at  any 
rate,  limited  duration.  Many  acute  affections  run  a  tolerably  definite 
course  ordinarily — for  instance,  the  eruptive  fevers  and  pneumonia ; 
but  irregularities  are  frequently  observed,  owing  to  disturbing  influences, 
and  several  diseases  of  this  class  exhibit  distinct  varieties  in  their 
progress.  When  the  onset  is  less  rapid,  and  the  symptoms  aie  less 
intense,  the  illness  is  said  to  be  subacute.  3.  The  great  majority  of 
comjslaints  are  chronic,  the  symptoms  setting  in  gradually  and  not  being 
severe,  while  the  pi'ogress  is  slow  and  protracted.  A  chronic  disease 
may,  however,  be  the  sequel  of  an  acute  attack,  or  such  an  attack  is 
often  the  cause  of  a  fatal  terminaticm  in  chronic  cases.  4.  Some  diseases 
are  characterized  by  periodical  exacerbations,  which  come  on  at  regular 
or  irregular  intervals,  the  patient  being  compax'atively  or  even  quite 
well  in  the  meantime.  Such  complaints  ai'e  chronic  in  their  progress, 
but  acute  or  sudden  as  regards  the  onset  and  intensity  of  the  attacks, 
having  a  remittent  or  an  intermittent  coui-se.  Epilepsy,  ague,  and 
asthma  will  serve  as  illustrations  of  this  group. 

II.  Varieties  and  Types. 

Many  diseases  are  liable  to  present  more  or  less  evident  deviations  from 
their  ordinary  clinical  course,  and  these  in  some  instances  are  so  distinct 
and  chai'acteristic  as  to  be  termed  varieties.  A  few  diseases  exhibit 
well-marked  types. 

III.  Complications  and  Sequels. 

Complications  include  morbid  conditions  which  arise  during  the  course 
of  a  disease,  but  which  do  not  usually  form  pax-t  of  its  clinical  history. 
They  may  be  due  to  the  same  cause ;  or  be  the  direct  I'esult  of  the 
primary  affection ;  or  supervene  as  accidental  and  independent  events. 
Sequelce  are  those  morbid  states  which  remain  after,  or  are  developed 
subsequently  to  the  apparent  cure  of  various  affections.  Complications 
and  sequelae  are  particularly  observed  in  connection  with  acute  diseases, 
such  as  fevers.  It  is  very  necessary  to  be  familiar  with  those  Avhich  are 
liable  to  arise  in  the  several  disorders,  in  order  to  be  prepai-ed  for  them, 
and  to  take  measui'es  with  the  view  of  preventing  their  occurrence. 

IV.  Terminations. 

From  a  clinical  point  of  view  a  case  may  terminate  in  : — 1.  Covvplete 
recovery,  which  is  usually  gradually  established,  the  patient  passing 
through  a  period  of  convalescence  of  longer  or  shorter  duration,  but 
may  be  suddenly  or  very  rapidly  brought  about.  2.  Incompjlete  recovery, 
either  a  condition  of  impaired  general  health  remaining,  or  some  organ 
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or  part  being  permanently  altered  in  its  structure  or  functions  :  in  fact, 
a  chronic  state  of  disease  remainino-  behind.  3.  Death,  which  event 
may  take  place  suddenly,  lupidly,  or  slowly.  As  a  rule  it  is  a  complex 
process,  the  functions  of  all  the  chief  vital  organs  being  moi-e  or 
less  involved ;  but  often  the  signs  of  apjjroaching  dissolution  ai'e 
associated  more  especially  either  with  the  heart,  resjDiratoiy  oi'gans, 
or  Iji'ain.  Death  beginning  at  the  heart  is  said  to  be  by  syncope,  and 
it  may  be  due  either  to  a  want  of  a  j^roper  supj^ly  of  blood  to  the 
lieart — nnicmia  ;  or  to  a  loss  of  contractile  power  in  this  organ,  from 
mechanical  interference  with  its  action,  structural  changes  in  its  walls, 
or  nervous  disturbance  -as^/iewta.  In  some  instances,  such  as  when 
death  i-esults  from  starvation,  these  two  modes  are  combined.  Death 
commencing  in  the  respiratory  organs  is  said  to  be  by  suffocation  or 
asphy.cia.  This  may  depend  upon  the  air  inspired  being  unfit  to  aerate 
the  blood,  or,  for  various  reasons,  not  entering-  the  lungs  in  sufficient 
i|uantity — apnwa ;  or  upon  a  stoppage  of  the  flow  of  blood  through 
these  organs,  as  happens  when  a  clot  suddenly  obstructs  the  pulmonaiy 
artery.  Death  beginning  at  the  brain  is  said  to  be  by  coma,  l)eing 
chai'acterized  by  a  primai-y  state  of  stapor  or  insensibility,  which,  how- 
ever, is  soon  followed  by  interference  with  the  respiratory  and  circu- 
latoi-y  functions.  These  modes  of  death  are  merely  mentioned  at  present, 
as  their  characteristic  phenomena  will  demand  a  full  description  when 
ti'eating  of  the  diseases  of  the  several  organs. 

V.    MuTHoi)  AND  Objects'  of  Clinical  Examination. 

It  is  extremely  important  that  the  practitioner  of  medicine  shoiild  be 
thorouglily  conversant  with  the  mode  of  conducting  the  clinical  ex- 
amination of  patients,  and  that  he  should  be  able  to  carry  this  out  in 
an  intelligent  and  systematic  manner.  In  order  to  acquire  this  ability, 
the  stuik'tit  should  realize  that  he  needs  considerable  training  and 
pi'actice  in  "  case-taking,"  a  mode  of  clinical  instruction  to  which  he 
ought  to  devote  earnest  and  diligent  attention,  taking  notes  of  a  variety 
of  cases,  and  writing  commentaries  upon  them.  It  is  very  desirable 
that  some  definite  plan  of  procedure  in  this  investigation  should  be 
adopted  and  impi'essed  firmly  upon  the  memory,  so  that  it  may  be 
followed  without  effort  on  the  part  of  the  obsei'ver.  The  plans  recom- 
mended l}v  various  writers  differ  only  in  minor  details,  and  that  of 
which  I  now  propose  to  give  an  outline  will  answer  every  necessary 
purpose.  I  will  endeavour  to  point  out  at  the  same  time  the  object 
and  meaning  of  the  different  enquiries  which  are  made,  as  it  is  very 
important  to  have  clear  views  on  this  matter. 

1.  Having  noted  down  the  patient's  name,  age,  sex,  race  (if  peculiar), 
whether  married  or  single,  and  the  date  of  admission  into  hospital  or 
when  fii-st  seen,  enquiry  should  be  made  with  regard  to  residence,  social 
position,  occupation,  habits,  and  made  of  living,  with  special  reference  to 
food  and  dri}ik,  clothing,  a,nd  cleanliness.  Thus  infoi'mation  is  obtaiiied  as 
to  the  general  history. 

2.  T\\('  family  history  should  then  be  taken,  in  order  to  ascertain, 
if  any  hereditary  tendency  to  disease  exists.  It  may  be  necessary  not 
only  to  cnquii-e  about  particular  diseases,  but  also  with  reference  to  the 
habitual  state  of  health,  the  ages  at  which  the  death  of  members  of  the 
family  has  occurred,  and  other  matters  which  individual  cases  might 
suggest.    Of  coixrse,  it  is  of  primary  consequence  to  investigate  with 
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regard  to  parents,  brothers  and  sisters,  and  children;  but  grandparents, 
and  collateral  relatives,  such  as  uncles,  annts,  and  cousins,  must  not  be 
neglected,  should  there  be  any  reason  to  believe  that  some  hereditary 
taint  exists. 

8.  The  pravious  state  of  health  of  the  patient  is  next  to  be  inves- 
tigated, and  the  occurrence  of  particular  diseases  noted.  Among  those 
maladies  which  it  is  particularly  necessary  to  keep  in  mind  are  the 
acute  specific  fevers,  rheumatic  fever,  pulmonary  affections,  and  syphilis 
in  certain  cases.  It  is  always  well  to  ascertain  how  the  chief  functions 
of  the  body  are  habitually  performed,  especially  those  connected  with 
the  digestive  organs,  and,  in  females,  the  menstrual  functions. 

4.  Coming  then  to  the  present  illness,  enquix-y  must  be  made  as  to 
whether  it  can  be  traced  to  any  definite  cause  :  and  as  to  its  clinical 
history,  including  its  duration,  so  as  to  determine  whether  it  is  acute  or 
chronic,  in  the  foi'mer  case  it  being  requisite  to  ascertain  as  nearly  as 
possible  the  exact  date  of  its  commencement ;  its  mode  of  invasion  ;  the 
chief  symptoms  complained  of ;  and  their  progress  up  to  the  time  at 
which  the  patient  comes  under  observation. 

It  will  be  evident  that  the  chief  object  of  the  investigation  thus  far 
is  to  find  out  what  causes  have  been  influential  in  bringing  about  the 
morbid  condition  present,  whether  revealed  in  the  general  history, 
family  histoiy,  previous  health,  or  in  the  history  of  the  origin  of  the 
present  illness.  No  case  ought  to  be  looked  upon  as  properly  inves- 
tigated, until  every  effort  has  been  made  to  trace  the  mischief  to  its 
source,  and,  in  order  to  arrive  at  a  satisfactoiy  conclusion  on  this 
matter,  it  will  be  obvious  that  it  is  essential  to  have  as  correct  and 
concise  a  knowledge  as  possible  of  the  ordinary  causes  which  are  likely 
to  give  rise  to  disease  of  each  organ  or  system,  as  well  as  of  the  relation 
between  particular  causes  and  particular  diseases.  The  degree  of  diffi- 
culty in  making  out  the  aetiology  of  a  case  varies  very  considerably  ;  in 
some  instances  it  is  evident  at  once,  and  one  or  more  causes  may  be 
definitely  and  positively  fixed  upon ;  in  others  very  careful  and  prolonged 
enquiry  has  to  be  made,  and  then,  perhaps,  without  any  substantial 
result.  And  here  it  must  be  remarked  that  much  caution  is  often  needed 
in  accepting  the  statements  of  patients,  and  this  applies  especially  to  the 
account  they  give  of  their  habits,  family  histoiy,  and  previous  illnesses. 
Many  mislead  from  ignorance,  but  it  must  also  not  be  foi-gotten  that 
patients  who  indulge  in  vicious  habits,  such  as  abuse  of  alcoholic  stimu- 
lants, or  who  have  suffered  from  venereal  diseases,  not  unfrequently  try 
to  conceal  these  facts. 

Not  only  is  the  enquiry  up  to  this  point  useful  in  determining  the 
a?tiology  of  a  case,  but,  further,  the  information  obtained  is  often  of 
material  aid  in  diagnosis. 

5.  The  next  and  most  important  step  is  to  take  the  present  state, 
that  is,  to  submit  the  patient  to  a  personal  examination,  and  note  the 
existing  clinical  phenomena.  Here  again  it  is  necessary  to  impress 
upon  students  the  extreme  desirability  of  adopting  a  systematic  course 
in  conducting  this  examination.  This  not  only  materially  facilitates 
the  process  of  arriving  at  a  diagnosis,  but,  not  uncommonly,  it  is  ab- 
solutely essential  in  order  to  come  to  a  correct  conclusion  as  to  the  seat 
and  nature  of  a  disease.  When  learning  how  to  "  take  cases,"  it  is 
desirable  to  go  through  a  tolerably  complete  investigation  of  every 
oi-gan  and  system  of  importance  in  the  body,  first  noting  down  any 
general  symptoms  which  may  be  complained  of  or  observed. 
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The  methods  by  which  the  required  information  is  obtained  are  by 
infelligent  ami  orderly  questioning  of  the  patient,  or  of  friends  or  others 
who  are  in  a  position  to  render  such  information,  slioukl  the  patient  be 
very  young,  or  mentally  or  physically  unfit  to  be  intei-rogated ;  and  by 
objective  or  2:)h.y deal  examination.  The  former  method  reveals  subjective, 
the  latter  objective  symptoms  n,ndphysical  signs.  The  term  ■physical  exam- 
i7iation  is  sonaewhat  ambiguously  employed  ;  pi-operly  it  is  synonymous 
with  objective  examination,  and  includes  all  modes  of  investigation  in 
which  the  external  senses  of  the  observer  are  brought  into  use  ;  commonly, 
however,  it  is  confined  to  certain  special  methods,  such  as  those  adopted 
in  the  exploration  of  the  chest  or  abdomen.  In  conductiug  these  methods 
most  important  aid  is  deiived  from  various  insti-uments,  such  as  the 
stethoscope,  laryngoscope,  ophthalmoscope,  theimometer,  and  microscope ; 
and  from  the  employment  of  chemical  tests. 

It  will  be  at  once  evident  that  what  is  ascertained  by  objective  exami- 
nation is  genei'ally  far  more  helpful  to  the  practitionei',  and  can  be  much 
more  implicitly  relied  upon,  than  what  is  gathered  from  the  statements 
of  2^atients  or  others,  and  therefore  this  method  ought  never  to  be 
neglected,  if  it  can  be  brought  to  bear  in  any  waj^  upon  the  investiga- 
tion of  a  case.  With  regard  to  the  subjective  sensations  of  patients, 
although,  of  course,  they  should  always  be  taken  into  account  and  duly 
weighed,  both  for  diagnosis  and  treatment,  yet  the  description  of  them 
must  be  received  with  a  certain  degree  of  caution,  otherwise  very  serious 
mistake.s  may  be  made.  They  are  liable  to  be  exaggerated  or  misrepre- 
sented, and  it  must  not  be  foi-gotten  also  that  symptoms  may  point  to 
one  part  when  some  other  is  actually  the  seat  of  mischief.  There  is  one 
rule  wliicli  should  be  invariably  followed  by  the  practitioner,  namely  : — 
to  test  the  statements  of  patients,  whenever  this  is  practicable,  by  per- 
sovmI  observation,  so  as  to  vei'ify  them  or  otherwise,  and  to  find  out  as 
much  as  j^ossible  for  himself.  This  remai'k  may  be  illustrated  by  such 
s3'mptoms  as  spitting  of  blood,  vomiting,  local  i-edness  or  swelling,  about 
which  23atients  frequently  give  very  unreliable  accounts.  The  special 
modes  of  'physical  examination  demand  most  careful  study,  as  in  a  con- 
sidei'able  pi-oportion  of  cases  one  or  other  of  them  constitutes  the  only 
means  by  w  hich  a  correct  diagnosis  can  possibly  be  attained.  In  order 
to  cany  them  out  satisfactorily,  vnuch. personal  practice  is  needed,  during 
which  the  several  external  senses  are  trained  and  educated,  and  the  use 
of  the  various  instruments  is  learnt,  while  at  the  same  time  a  knowledge 
is  acquired  of  the  nature  and  meaning  of  the  physical  signs  which  are 
observed  or  elicited.  It  mu^st  be  remarked  that  in  subjecting  patients  to 
physical  examiiiation,  regard  must  always  be  paid  to  tlieir  condition,  for 
they  may  be  too  exhausted  or  otherwise  incapacitated  for  undergoing  the 
pi'ocess,  and  might  therefore  be  seriously  injured  if  proper  care  were  not 
exercised. 

6.  Having  thus  concluded  the  clinical  examination  of  the  patient, 
and  metliodically  recoi'ded  the  facts  elicited,  the  student  should  then 
write  a  commentary  upon  the  case,  summing  up  its  leading  a?tiological 
and  clinical  features,  and  giving  his  views  as  to  its  diagnosis,  pathology, 
prognosis,  and  appropriate  treatment.  In  this  way  the  mind  is  ti-ained 
for  going  through  that  process  of  reasoning  which  is  always  supposed  to 
be  performed  when  an  opinion  is  being  formed  on  these  matters,  but 
which  too  often  receives  very  inadequate  attention,  or  is  even  ignored 
altogether. 

7.  If  possible,  it  is  very  useful  to  watch  the  case  in  its  f urthei'  course 
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up  to  its  termination,  noting  the  progress  of  the  symptoms,  as  well  as 
any  new  phenomena  which  may  arise,  including  complications  nnd 
sequels.  Shoiild  the  termination  be  fatal,  the  post-mortem  exami- 
nation oiight  to  be  conducted  in  the  same  systematic  manner  as  the 
clinical  investigation,  a  record  being  kept  of  the  condition  of  the  various 
organs  and  structures. 

Of  course,  it  is  not  to  be  expected  that  those  engaged  in  ordinary 
practice  can  submit  eveiy  ^^^^ient  to  the  complete  routine  examination 
just  described,  nor,  indeed,  is  this  required  in  the  majority  of  cases  ; 
much  of  the  general  and  family  history  will  be  known  in  many  instances, 
and  an  exjierienced  observer  can  usually  obtain  a  speedy  clue  as  to  the 
probable  seat  of  disease,  and  can  frame  and  direct  his  enquiries  accord- 
ingly. At  the  same  time  every  practitioner  ought  to  be  thoroughly  com- 
petent to  carry  out  a  full  and  searching  investigation,  should  this  be 
needed ;  while  it  is  most  important  to  avoid  falling  into  the  habit  of 
conducting  the  enquiry  in  a  careless  and  superficial  manner,  and  every 
case  should  receive  as  attentive  a  consideration  as  its  nature  seems  to 
demand. 

A  few  concluding  hints  as  to  the  mode  of  examining  patients  when 
rapidity  of  diagnosis  is  desirable,  may  be  of  assistance  to  young  prac- 
titioners, as  well  as  to  advanced  students,  especially  those  who  may  have 
to  undergo  an  examination  in  clinical  medicine. 

1.  Whenever  a  patient  is  first  seen,  the  observer  should  always  be 
looking  out  for  any  sign  of  disease  which  may  be  evident  on  a  superficial 
and  cursory  examination.  Much  information  is  often  thus  gained,  and 
important  clinical  phenomena  may  be  at  once  noticed,  which  give  most 
useful  indications  as  to  the  seat  or  nature  of  the  existing  malady.  The 
chief  points  to  which  attention  is  to  be  dii'ected  ai'e  as  follows: — a.  The 
general  aspect  and  condition.  This  may  I'eveal,  for  example,  the 
"  typhoid  state  ;  "  corpulence  or  emaciation;  malnutrition  of  the  muscles  ; 
a  peculiar  tempei'ament ;  agedness  ;  or  striking  evidences  of  some  con- 
stitutional disease,  such  as  cancer  or  scrofula,  b.  The  postnre  or  gait, 
which  may  indicate  great  debility  or  helplessness;  prostration;  difficulty 
in  breathing;  restlessness;  or  immobility  on  accotmt  of  pain,  paralysis, 
&c.  c.  The  countenance.  This  deserves  careful  study,  for  it  often, 
affords  most  instructive  information.  Thus  we  may  observe  an  abnormal 
colour,  such  as  the  pallor  of  anaemia,  or  of  syncope  or  shock ;  the 
peculiar  tint  of  chlorosis;  the  malar  flush  of  "hectic  fever;"  the  red- 
ness and  turgidity  of  plethora;  the  dusky  or  livid  hue  of  some  cardiac 
and  pulmonary  diseases  ;  the  white  and  pasty  appearance  characteristic 
of  certain  forms  of  kidney  disease  ;  or  the  yellow  colour  of  jaundice. 
There  may  also  be  noted  puffiness,  especially  about  the  eyelids;  a  bloated 
condition  of  the  face;  or  enlargement  of  the  small  blood-vessels.  The 
expressio7i  is  also  frequently  very  characteristic,  indicating,  for  instance, 
serious  illness,  pain,  anxiety,  or  morbid  indifference,  but  especially  as 
pointing  to  cei-tain  forms  of  insanity  and  other  nervous  disorders,  such 
as  mania,  melancholia,  imbecility,  epilepsy,  hysteria,  or  delirium  tremens. 
Again,  the  features  may  give  evidence  of  paralysis  or  of  muscular  twitch- 
ings  or  convulsions,  as  in  choi'ea  or  epilepsy  ;  squinting  or  alteration  in 
the  size  of  the  pupils  may  also  be  observed,  d.  The  state  of  the  skin  and 
superficial  structures  generally.  Here  may  be  noticed  an  abnormal 
colour ;  the  pi'esence  of  eruptions  ;  undue  dryness  or  moisture  of  the 
skin ;  excessive  or  deficient  temperati^re ;  subcutaneous  dropsy,  either 
general  or  local,   e.  Symptoms  referable  to  special  organs.  In  many 
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cases  one  oi'  more  cliaracteristic  sym}Dtoms,  jjointiiio-  to  a  certain  organ 
or  system,  may  be  obvious  at  once.  Thus  tliei'e  may  be  signs  of  dyspnoea ; 
phenomena  referable  to  the  nervous  system,  such  as  delirium,  uncon- 
sciousness, varifuxs  forms  of  spasmodic  movements,  or  paralysis ;  or 
vomiting  and  other  symptoms  pointing  to  the  stomach.  It  must  not  be 
forgotten  that  the  senses  of  smell  and  hearing  may  aii'ord  valuable  assis- 
tance in  this  general  examination.  Foi-  instance,  the  breath  may  have 
some  characteristic  odour,  such  as  that  of  alcoholism,  uraemia,  or  gangrene 
of  the  lungs  ;  or  attention  may  be  drawn  to  tlie  larynx  or  trachea  by  the 
sound  pi'oduced  during  the  act  of  bi-eathing  oi'  coughing. 

2.  Having  completed  this  general  survey,  the  next  point  is  to  ascer- 
tain how  long  the  patient  has  been  ill,  so  as  to  determine  whether  the 
malady  is  acute  or  chronic.  Then  enquiry  should  be  made  as  to  the 
prominent  symptoms  of  which  the  patient  complains,  or  which  have 
been  noted  by  othei'S,  and  in  the  majority  of  cases  attention  will  thus 
be  directed  to  some  particular  region  or  organ,  which  is  the  seat  of 
mischief.  Should  this  not  be  sufficiently  clear,  a  few  leading  questions 
may  be  put,  so  as  to  try  to  find  out  whether  the  malady  seems  to  be 
l(3calized  in  any  part,  or  if  it  belongs  to  the  class  of  general  diseases, 
in  the  latter  case  the  further  investigation  Ijeing  guided  by  the  nature 
of  the  infoi'mation  which  has  thus  been  elicited. 

3.  Should  the  clinical  phenomena  which  are  noted  seem  to  point  to 
some  local  moi-bid  condition,  investigation  should  then  be  directed  first 
to  the  oi-gan  or  part  apparently  involved,  careful  and  complete  enquiry 
lieing  made  with  refei'ence  to  the  symptoms  and  signs  known  to  be 
associated  with  it,  of  course  employing  pliy.vical  exmninafion  whenever 
this  can  i-ender  any  service.  Tlien  it  must  be  borne  in  mind  that  many 
of  the  organs  and  systems  in  the  body  exert  a  material  influence  upon 
each  other  in  disease  as  in  health,  and  tlierefore  it  is  requisite  in  the 
next  place  to  find  out  the  condition  of  those  organs  which  are  most 
nearl}^  related  to  that  which  is  foiind  to  be  primarily  affected.  Aftei' 
this  a  few  questions  may  be  asked,  so  as  to  find  out  the  state  of  the 
other  important  systems  of  the  body,  even  though  no  symptoms  are 
complained  of  having  any  reference  to  them.  Especially  is  it  ixseful  to 
pay  attention  to  the  digestive,  respiratory,  and  circulatory  organs,  and 
in  females  to  find  out  whether  menstruation  is  noimal.  It  is  a-  good 
rule  always  to  look  at  the  tongue  ;  to  feel  the  pulse  ;  to  submit  the 
lungs,  heart,  and  vessels  at  least  to  a  cursory  physical  examination  ;  and 
to  test  the  urine,  particularly  if  the  case  under  investigation  is  involved 
in  any  obscurity. 

The  discovery  of  the  seat  and  nature  of  the  malady  from  which  a 
patient  is  suffering  often  affords  valuable  suggestions  as  to  the  points 
to  l)e  ]n-incipally  attended  to  in  the  history,  in  order  to  ascertain  the 
aitiological  facts  bearing  upon  the  case.  In  this  way  not  only  may  the 
diagnosis  be  rendered  more  certain  and  clear,  but  most  useful  indications 
foi-  treatment  ai'C  fi'equenfly  bi'ought  to  light. 


VI.  Diagnosis. 

It  cannot  be  too  often  insisted  upon,  that  to  endeavour  to  arrive  a,t 
a  satisfactory  diagnosis  ought  to  be  the  first  duty  of  a  medical  practi- 
tioner in  every  case  which  is  brought  under  his  observation  and  treat- 
ment.    Now  it  is  necessary  that  those  who  are  studying  medicine 
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should  understand  at  the  outset  what  a  satisfactory  diao-nosis  means.  It 
implies  a  complete,  exact,  and  comprehensive  knowledge  of  the  case 
under  consideration,  as  regards  the  seat,  extent,  origin,  and  nature  of 
all  existing  morbid  conditions.  Of  course  such  a  diagnosis  is  not 
always  attainable,  but  it  is  what  should  be  conscientiously  aimed  at, 
and,  if  the  observer  has  acquired  the  knowledge  indicated  in  the 
previous  chapters,  and  conducts  his  investigation  with  sufficient  care 
and  thoroughness,  a  tolerably  correct  opinion  can  generally  be  formed. 
It  is  not  an  uncommon  error  to  be  content  with  merely  ascertaining  the 
chief  symptoms  present,  perhaps  giving  a  name  to  the  group,  such  as 
dyspepsia  ;  or  to  iix  upon  one  prominent  symptom,  e.g.,  ascites  or  jaun- 
dice, and  to  call  that  the  disease,  while  no  attempt  is  made  to  interpret 
the  meaning  of  the  phenomena  which  are  observed,  or  to  find  out  the 
morbid  conditions  upon  which  they  depend.  Again,  when  an  'organ  is 
found  to  be  diseased,  it  often  happens  that  very  inadequate  attention  is 
paid  to  the  determination  of  the  precise  locality,  extent,  and  nature  of 
the  existing  lesions  ;  Avhile  the  possibility  of  other  organs  being 
implicated  is  very  liable  to  be  overlooked,  and  thus  the  diagnosis  is  by 
no  means  so  thorough  and  exact  as  it  ought  to  be. 

In  attempting  to  form  a  diagnosis,  a  process  of  mental  reasoning 
should  be  gone  through,  which  needs  to  be  more  or  less  elaborate  in 
diffei-ent  cases,  according  to  their  degree  of  difficulty,  the  facts  elicited 
being  passed  in  review,  and  certain  conclusions  founded  upon  them. 
The  questions  to  be  decided  may  be  thus  stated  : — 

1.  Whether  there  is  anything  wrong  at  all  ? — for  it  must  be  borne  in 
mind  that  not  a  few  persons  complain  when  there  is  no  actual  disease, 
especially  among  those  who  belong  to  the  class  of  malingerers. 
2.  Should  there  be  indications  that  the  patient  is  really  ill,  it  is 
requisite  to  determine  : — a.  Whether  the  ailment  is  acute  or  chronic  Z 
h.  Does  it  belong  to  the  class  of  general  diseases,  and,  if  so,  what  is  its 
nature  ?  c.  Is  the  mischief  localized  in  one  or  more  of  the  organs  of 
the  body,  or  in  some  particular  tissue  ?  d.  Should  this  be  the  case,  is 
there  merely  functional  disorder,  or  can  any  positive  organic  and 
structural  change  be  detected  ?  The  seat,  extent,  and  nature  of  all 
morbid  conditions  should  then  be  made  out  as  accurately  as  possible. 
It  must  not  be  forgotten  that  local  lesions  are  frequently  found  accom- 
panying so-called  general  diseases,  such  as  the  various  fevers,  and  a 
diagnosis  woald  be  anything  but  complete  in  such  affections,  unless 
every  care  had  been  taken  to  ascertain  whether  any  local  mischief 
existed. 

The  exact  mode  of  arriving  at  a  diagnosis  differs  in  different  cases, 
while  the  degree  of  difficulty  experienced  in  coming  to  a  correct  con- 
clusion is  necessarily  very  variable.  In  some  instances  we  can  make  a 
direct  diagnosis  speedily  and  confidently,  some  combination  of  clinical 
phenomena,  or  some  one  or  more  pathognomonic  symptoms  clearly 
revealing  the  nature  of  the  malady.  In  others  the  diagnosis  has  to  be 
more  or  less  differential,  diseases  which  resemble  each  other  being 
called  up  in  the  mind,  and  discriminated  from  each  other.  This  is  a 
less  simple  and  easy  pi-ocess,  and  a  very  careful  consideration  of  all 
the  data  which  are  available  for  assisting  at  forming  a  diagnosis 
is  often  required.  These  data,  when  the  patient  is  first  seen,  are : — 
1.  The  account  which  is  given  of  the  general  histoiy,  family  history, 
and  previous  health.  2.  The  history  of  the  present  illness,  as  to  its 
dui-ation,  probable  cause,  mode  of  invasion,  and  progi'ess.     3.  The 
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clinical  phenomena  noted,  especially  those  of  an  objective  character. 
Even  after  the  fullest  consideration  of  all  these  points,  it  is  some- 
times impossible  to  come  to  any  definite  conclusion.  Under  these 
cLi'cumstances  it  is  very  important  to  learn  not  to  form  a  hasty 
opinion,  but  to  wait  and  see  what  assistance  the  course  of 
events  may  render  in  diagnosis.  This  rule  is  especially  to  be  at- 
tended to  in  cases  of  acute  febrile  diseases,  otherwise  very  serious  mis- 
takes are  liable  to  be  made.  The  further  elements  in  connection  with  the 
progress  of  a  case  which  may  aid  diagnosis  are : — 4.  Its  clinical  course, 
dui'ation,  and  temnination.  5.  The  phenomena  observed  on  repeated 
examination  under  various  conditions.  6.  The  results  of  treatment.  In 
•some  obscure  cases  a  diagnosis  can  only  be  made  by  ejxXusioii,  that  is,  by 
proving  the  absence  of  all  diseases  which  might  give  rise  to  the  symp- 
toms observed,  except  one,  the  presence  of  which  is  therefore  rather  a 
matter  of  pi-obability,  than  actually  established  by  any  positive  signs. 
Occasionally  it  is  quite  impossible  to  come  to  any  conclusion  as  to  the 
nature  of  the  malady  from  which  a  patient  may  be  suffering. 

In  order  to  render  the  process  of  arriving  at  a  diagnosis  more  easy  and 
rapid,  as  well  as  to  ensure  greater  certainty  in  the  opinion  formed,  the 
following  points  are  worthy  of  the  attention  of  students.  They  should 
make  themselves  familiar  with  the  more  characteristic  clinical  signs  of, 
at  least,  the  ordinary  diseases.  Further,  it  is  very  useful  to  be  able, 
speedily  and  without  difficulty,  to  call  up  in  the  memory  the  complaints 
which  have  to  be  discriminated  from  each  other  in  any  case  in  which  a 
differential  diagnosis  is  required.  Therefore  it  is  necessary  to  bear  in 
mind  what  affections  resemble  each  other;  to  have  a  clear  knowledge  of 
the  diseases  to  which  the  several  oi'gans  are  liable,  with  their  distinctive 
signs  ;  and  to  be  familiar  with  the  pathological  causes  to  which  any  very 
prominent  symptom  may  be  due,  such  as  di-opsy  or  jaundice.  Lastly,  in 
making  a  diagnosis  it  must  not  be  forgottten  that  irregularities  and 
deviations  from  the  usual  clinical  course  of  diseases  are  often  met  with 
in  practice ;  that  many  affections  pi'esent  distinct  and  well-marked 
varieties  ;  and  that  some  serious  complaints  are  liable  to  set  in  very  in- 
sidiously, not  being  attended  with  any  prominent  symptoms. 


VII.  Pkognosis. 

To  "give  a  prognosis"  is  often  a  matter  of  considerable  difficulty,  and 
in  many  cases  it  involves  an  amount  of  knowledge  and  tact  sucli  as  can 
only  be  acquired  by  prolonged  experience.  In  this  connection  it  is  only 
practicable  to  give  a  few  general  hints  bearing  upon  the  subject.  In  the 
Jdrst  place  it  is  requisite  to  understand  what  questions  have  to  be  deter- 
mined in  forming  a  prognosis.  These  questions  have  reference  to  the 
progress,  ultimate  issue,  and  duration  of  the  case,  and  the  following 
include  the  most  important : — 1.  Whether  the  disease  is  more  or  less 
likely  or  certain  to  terminate  in  death  oi'  recovery ;  or  to  continue  for  an 
indetinite  period  as  a  permanent  and  incurable  malady,  but  without 
causing  any  danger  to  life  ?  2.  In  case  of  death,  may  this  event  be  ex- 
pected to  take  place  suddenly  or  slowly,  and  in  what  way  will  it  probably 
be  brought  about  'f  3.  If  the  patient  recovers,  will  the  cure  be  complete, 
or  is  there  a  danger  of  some  morbid  condition  being  left  behind,  either 
a  state  of  general  ill-health  or  some  local  organic  lesion  remaining  ? 
4.  What  will  be  the  probable  duration  of  the  complaint  ?    5.  What 
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events  are  liable  to  happen  in  its  course,  such  as  changes  in  symptoms, 
development  of  new  symptoms,  critical  phenomena,  or  the  occui'renee 
of  complications  ?  6.  Does  its  presence  render  the  patient  more 
amenable  to  other  affections ;  or,  on  the  other  hand,  does  it  aft'ord  pro- 
tection against  certain  maladies  ?  7.  May  not  slight  symptoms  observed 
be  but  signs  and  warnings  of  some  more  sei-ious  mischief  which  is  likely 
to  happen  ?  For  example,  numbness,  tingling,  slight  local  paralysis,  and 
other  apparently  trivial  nervous  phenomena  maybe  premonitory  of  some 
grave  organic  lesion  in  the  bi'ain. 

Of  course  it  Avill  be  impossible  to  give  a  reliable  prognosis  unless  a  due 
knowledge  has  been  acquired  of  the  various  points  Ijeaiing  upon  this 
matter,  in  connection  with  each  several  disease,  such  as  whether  it  is 
dangerous  to  life ;  its  rate  of  mortality  ;  usual  modes  of  termination  ; 
ordinary  duration  ;  unfavourable  symptoms  ;  complications  and  sequelae  ; 
and  how  it  is  influenced  by  accidental  circnmstatices,  whether  dependent 
upon  the  patient  or  upon  external  conditions.  In  any  individual  case  it 
is  necessary  to  try  to  realize  distinctly  what  questions  apply  to  it  more 
particularly,  as  regards  prognosis,  before  offering  an  opinion.  More- 
over, it  is  important  always  to  observe  due  caution,  to  give  the  matter 
proper  consideration,  and  to  avoid  anything  like  rashness  or  thoughtless- 
ness. If  there  are  good  reasons  for  coming  to  a  certain  and  definite  con- 
clusion, this  ought  to  be  stated  confidentlj^  and  not  with  doubt  and 
hesitation.  On  the  other  hand,  when  the  prognosis  is  uncertain,  it  is  a 
great  mistake  to  give  a  positive  opinion,  but  tbe  state  of  affairs  should 
be  made  as  clear  and  explicit  as  possible  to  those  interested,  and  the 
jjrobabilities  as  to  the  result  of  the  case  pointed  out,  as  well  as  the 
dangers  which  are  liable  to  arise.  It  is  better  in  doubtful  cases  to  err 
in  the  direction  of  giving  too  hopeful  an  opinion  rather  than  the  opposite, 
especially  with  regard  to  acute  diseases,  as  this  often  encoui-ages  per- 
severance in  treatment  upon  which  the  issue  may  materially  depend. 
Particular  care  is  necessary  in  speaking  to  patients  themselves  about  the 
prognosis,  and  it  shoiild  be  a  rule  to  make  it  appear  to  them  as  favour- 
able as  possible,  due  I'egard  being  paid  to  any  dangers  against  which 
they  need  to  be  warned.  At  the  same  time  the  friends  should  be  fully 
informed  as  to  the  exact  condition  of  things  in  every  case  in  which  the 
prognosis  is  at  all  grave.  In  a  hojjeless  case,  should  the  patient  desire 
a  positive  opinion,  it  is  the  duty  of  the  practitioner  to  give  all  the  infor- 
mation required. 


Chai'TER  IV. 

TREATMENT    OR  THERAPEUTICS. 

The  ultimate  and  most  important  object  of  the  study  of  Medicine,  from 
a  practical  point  of  view,  is  to  learn  how  to  cui'e,  lelieve,  or  prevent  the 
various  maladies  to  which  the  human  frame  is  liable.  It  needs  to  be 
particularly  enfoi'ced  at  the  present  day  that  treatment  may  bring  about 
most  beneficial  results,  if  conducted  properly  and  according  to  correct 
principles.  It  must  further  be  added,  howevei',  that  in  order  to  become 
competent  to  carry  out  treatment  in  a  satisfactory  manner  much  experi- 
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ence  is  required,  as  well  as  the  constant  exercise  of  intelligent  and  inde- 
jiendent  observation  and  tliouglit.  There  is  always  a  danger  of  falling 
into  a  mere  routine  treatment  of  particular  diseases  ;  or  of  relying  too 
implicitly  on  the  experience  and  teaching  of  others.  These  mistakes 
sliould  be  avoided,  and  each  individual  case  ought  to  be  considered  on  its 
own  mei'its,  for  even  the  same  disease  may  require  very  different  manage- 
ment under  dilfei-ent  circumstances,  and  therefore  the  jDractitioner  should 
he  able  to  bring  his  own  knowledge,  discretion,  and  common-sense  to 
bear  upon  the  matter.  Before  commencing  treatment  in  any  case  an 
endeavour  should  always  be  made  to  realize  distinctly  what  it  is  intended 
to  accomplish  by  its  aid;  and  what  indications  are  afforded  as  to  the 
tlierapeutic  measures  which  require  to  be  adopted. 

It  is  requisite  to  make  a  few  general  remarks  upon  the  objects,  indica- 
tions, and  methods  of  treatment. 

1.  The  objects  wliich  have  to  be  kept  in  view  in  treatment  may  be 
stated  as  follows : — a.  To  nire  the  patient  as  speedily  and  completely  as 
possible.  This  is  termed  curative  treatment,  but  though  it  is  a  reality,  it 
is  applicable  to  onlj''  a  limited  number  of  diseases,  h.  To  guide  the 
2'irogress  of  a  malady  towards  a  favom-ible  termination,  when  this  is  not 
directly  curable,  but  must  i-nn  a  certain  course,  the  objects  being  to  avert 
death,  and  prevent  permanent  injury  to  health.  This  is  genei'ally 
regarded  as  expectant  treatment,  which  may  be  illustrated  by  the  treat- 
ment of  many  cases  of  the  ordinary  fevers,  and  it  is  very  important  that 
it  should  be  duly  recognized,  as  a  great  deal  of  mischief  is  often  done  by 
meddlesome  interference,  it  being  far  better  to  let  many  diseases  take 
their  natural  course,  merely  watching  their  progress,  and  only  adopting 
active  measiires  when  circumstances  seem  to  require  them.  c.  To  prolong 
life,  and  render  the  condition  of  the  patient  as  comfortable  as  possible, 
should  a  fatal  termination  be  inevitable,  d.  To  remove  or  relieve  sijmptojns. 
The  result  may  be  merely  palliative,  or  sometimes  in  a  sense  curative. 
For  instance,  the  removal  of  ascites  and  other  forms  of  dropsy  may 
practically  be  regarded  as  a  cure,  in  so  far  that  the  patient  may  be  able, 
for  a  longer  or  shorter  period,  to  follow  the  ordinary  avocations  of  life, 
although  the  organic  disease  ujDon  which  the  dropsy  depends  is  permanent. 
It  is,  as  a  rule,  entirely  wrong  in  principle  merely  to  direct  treatment  to 
symptoms,  or  to  attempt  to  I'elieve  them  at  the  expense  of  the  general 
well-being  of  the  patient.  At  the  same  time  symptoms  frequently 
need  particvilar  attention ;  and  in  not  a  few  cases  nothing  further 
can  be  done  than  to  endeavour  to  mitigate  them.  e.  To  prevent 
diseases.  Preventive  or  proj>liylactic  treatment  is  of  the  utmost  im- 
portance. In  its  principal  aspects,  it  includes  attention  to  the  general 
health  of  individuals,  so  as  to  obviate  any  tendency  to  disease  ;  the 
prevention  of  the  extension  of  a  disease  in  the  same  person  or  to 
others ;  the  guarding  against  ^^"^sible  complications  in  the  course  of 
an  illness,  or  of  sequelfe ;  the  warding  off  of  habitual  or  paroxysmal 
attacks,  such  as  those  of  acute  dyspepsia,  asthma,  epilepsy,  or  gout ; 
and  the  rooting  out  of  various  maladies,  especially  of  constitutional 
disordei's  from  the  members  of  a  family,  and  of  contagious  diseases  from 
the  midst  of  communities.  In  some  instances  all  that  can  be  done  in  the 
way  of  prevention  is  to  warn  joatients  against  actions,  habits,  or  other 
causes  which  might  prove  injurious  to  them  in  relation  to  the  disease 
from  which  they  ai'e  suffeiing. 

2.  The  indications  for  treatment  are  derived  from — a.  The  nature  and 
seat  of  the  disease,    b.  The  causes  which  have  led  to  it.    c.  The  personal 


22 


THEORY  AND  PRACTICE  OF  MEDICINE. 


conditions  and  surrounding  cirmmstances  of  the  patient,  d.  The  symptoms 
present,  which  may  not  only  call  for  the  adoption  of  certain  measures, 
but  may  contra-indicate  a  line  of  treatment  which  would  otherwise  be 
suitable,  e.  The  state  of  the  system  generally,  and  of  the  chief  organs  of 
the  body.  The  condition  of  the  lungs,  lieart,  and  kidneys  often  influences 
treatment  materially,  which  is  one  important  reason  for  making  it  a  rule 
always  to  examine  these  organs. 

It  will  be  found  that  there  are  certain  indications  to  be  recognized 
in  the  treatment  of  affections  of  each  organ  or  system,  common  to 
them  all  as  a  class,  as,  for  example,  those  of  the  lungs,  heart,  or 
digestive  organs.  These  should  always  be  borne  in  mind,  and  in  the 
subsequent  chapters  an  endeavour  will  be  made  to  generalize  as  much 
as  possible  the  principles  of  ti'eatment  applicable  to  the  diseases  of  the 
several  organs. 

3.  The  methods  of  treatment  may  be  generally  summarized  lender 
the  following  headings  : — 

a.  Therapeutic,  wdiich  implies  more  particularly  the  administration 
of  medicines,  and  there  is  no  question  but  that  by  their  proper  employ- 
ment much  good  may  be  done.  There  are  a  few  drugs  which  un- 
doubtedly exei't  a  specific  ciirative  action  upon  certain  diseases,  and  it  is 
to  be  hoped  that,  as  the  result  of  the  investigations  which  are  now  being 
made  with  regard  to  the  action  of  medicines,  many  moi'e  specifics  may 
be  discovered.  For  the  large  majority  of  complaints,  however,  no 
curative  medicine  is  known,  and  it  is  partic^^larly  necessary  at  the 
present  time  strongly  to  warn  those  entering  upon  the  pi-actice  of 
medicine  against  believing  in  the  so-called  "  specifics  "  for  those  diseases, 
such  as  phthisis,  for  which,  from  their  very  nature,  no  "  specific"  can 
ever  be  discovered.  By  using  remedies  in  different  doses  and  in  various 
combinations,  according  to  scientific  and  rational  pi-inciples,  we  can 
modify  materially  the  course  of  many  affections,  as  well  as  exercise  an 
important  influence  upon  symptoms.  It  must  not  be  forgotten  that 
there  are  other  modes  of  administering  medicines  besides  by  the 
mouth,  especially  by  subcutaneous  or  intra- venous  injection ;  by 
means  of  baths,  inunction,  or  endermic  application ;  by  enemata ;  and 
by  inhalation. 

h.  Diet  and  general  hygiene. — It  is  very  necessary  to  bring  this  fact 
into  special  prominence,  as  it  is  apt  to  be  frequently  forgotten,  namely, 
that  treatment  does  not  consist  solely  in  the  administration  of  medicines. 
In  not  a  few  cases  these  are  not  required  at  all,  or  they  hold  a  very 
secondary  place  in  point  of  importance,  while  their  beneficial  action 
may  be  almost  invariably  assisted  more  or  less  by  paying  due  regard 
to  the  measures  to  be  now  mentioned.  Attention  to  diet  is  often  of 
the  greatest  consequence,  proper  directions  being  given,  not  only  as 
to  the  nature  of  the  food  and  drink,  but  also  as  to  its  quantity,  the 
intervals  at  which  it  should  be  taken,  and  other  matters  which  indi- 
vidual cases  might  suggest.  The  use  of  alcoholic  stimulants  always 
demands  the  utmost  care  and  consideration.  They  ought  never  to  be 
recommended  in  an  ofl'-hand  manner,  or  unless  it  is  felt  that  they  are 
really  required  ;  while  as  definite  instructions  as  possible  should  be 
given  with  regard  to  the  kind  and  amount  of  stimulant  which  should 
be  taken,  and  other  particulai-s,  especially  when  it  is  deemed  advisable 
to  order  spirits.  It  will  often  be  found  necessary  to  limit  the  consump- 
tion of  stimulants,  as  habitual  indulgence  to  excess  is  a  common  cause 
■of  ill-health.    It  is  also  essential  always  to  keep  in  mind  various 
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matters  cmanected  with  general  Tiygiene,  as  tliese  frequently  need  to  be 
looked  into,  and  have  an  important  influence  in  treatment,  snch  as  the 
place  of  residence  of  the  patient,  with  its  surrounding  conditions  ; 
habits  of  life  ;  occupation;  clothing  ;  the  kind  and  amount  of  exercise  ; 
and  the  necessity  for  change  of  air  or  climate.  It  sliould  be  remem- 
bei-ed  that  it  is  the  duty  of  the  practitioner  to  be  prepared,  if  required, 
and  especially  in  cases  of  acute  febrile  diseases,  to  attend  personally  to 
questions  pertaining  to  diet  and  hygiene,  so  as  to  ensure  that  his 
instructions  ai^e  duly  carried  out.  Thus  it  is  often  advisable  to  examine 
food,  such  as  beef-tea,  and  to  see  that  it  is  of  the  proper  kind  and 
properly  made  ;  also  to  look  to  the  conditions  of  the  sick-room,  espe- 
cially as  to  ventilation  and  cleanliness,  temperature,  the  state  of  the 
bed,  and  the  removal  of  excessive  curtains  or  carpets.  If  a  nurse  is 
needed,  the  practitioner  should  endeavour  to  ascertain  that  she  is  com- 
petent and  reliable,  as  upon  her  skill  and  attention  the  ultimate  issue  of 
many  cases  may  depend. 

c.  Local  and  external  applications. — These  are  often  most  serviceable 
in  treatment,  such  as  hot  fomentations  or  poultices,  cold  applications, 
baths,  liniments,  ointments,  lotions,  blisters,  sinapisms,  plasters,  mechani- 
cal appliances,  electricity  and  galvanism,  gargles,  and  other  applications. 
In  this  connection  may  also  be  mentioned  the  employment  of  friction, 
shampooing,  massage,  kneading,  passive  movements,  and  allied  measures, 
which  ai'e  very  useful  in  many  cases. 

d.  Operations  are  not  uncommonly  required  even  in  medical  practice, 
for  instance,  venesection  or  the  local  removal  of  blood,  paracentesis 
of  the  thorax  or  abdomen,  acupunctiire,  the  use  of  the  aspirateur,  or 
tracheotomy.  Moreover,  operations  of  a  more  serious  character  are 
now  not  unfrequently  called  for  and  performed,  especially  in  connection 
with  the  abdominal  viscera,  in  cases  which  in  the  fii'st  instance  come 
under  the  observation  of  the  physician.  When  any  such  operation  is 
clearly  indicated,  there  ought  to  be  no  unnecessary  delay  or  hesitation  in 
having  recourse  to  it. 
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SECTION  II. 

In  the  present  section  it  is  proposed  to  consider  certain  morbid  condi- 
tions which  are  included  under  general  pathology,  of  which  it  is  most 
desirable  to  have  a  comprehensive  knowledge  before  studying  them  in 
connection  with  special  organs  or  tissues. 

Chapter  I. 

HYPEREMIA    OR  CONGESTION. 

Hyperemia  or  congestion  signifies  the  j^resence  o£  an  excessive  amount 
of  blood  in  a  part.  According  to  its  cause,  and  to  the  vessels  in  which 
the  accnmulation  chicfiy  occurs,  the  liy|)ei'a3mia  is  said  to  be  : — 1.  Active 
or  Arterial :  II.  Mechanical  or  Venous  :  III.  Passive  or  Capillary. 
Each  of  these  foi/ms  requires  separate  consideration. 

I.  Active  or  Arterial. — Betermination  of  blood. — In  this  form  the 
ai'teries  are  chiefly  implicated,  being  dilated,  while  there  is  an  increased 
afflux  of  blood  through  them,  though  usually  too  much  passes  out  by  the 
veins  as  well,  and  the  circulation  is  accelerated. 

Etiology. — ] .  Weakening  or  paralysis  of  the  muscular  coat  of  the 
arteries  is  the  usual  cause  of  active  congestion,  in  consequence  of  which 
they  yield  to  the  normal  pressure  of  the  blood.  It  is  well  known  that 
this  coat  is  under  the  control  of  vaso-motor  nerve-fibres,  which  pass 
from  the  spinal  cord,  through  the  sympathetic,  and  these  fibres  exercise 
an  important  influence  on  certain  pathological  processes,  including  active 
congestion.  Vaso-motor  pai'alysis  may  be  produced  : — a.  By  direct 
lesion  of  the  spinal  cord  in  expei'iments,  or  as  the  result  of  injury  or 
disease,  b.  By  compression  of,  or  injury  to  the  sympathetic  trunk,  of 
which  the  congestion  resulting  from  the  pressui'e  of  an  aneurism  upon 
the  sympathetic  nerve  in  the  neck  is  an  example  ;  or  by  section  of  vaso- 
motor nerves  in  any  part  of  their  course,  c.  By  reflex  irritation  through 
the  sensory  nerves,  such  as  the  congestion  iiuluced  by  friction,  or  by  the 
application  of  a  mustard  poultice,  heat,  or  cold  to  the  skin ;  or  that 
resulting  from  the  excessive  use  or  increased  activity  of  an  organ,  such 
as  the  eye  or  mammary  gland.  Under  the  same  category  may  be 
mentioned  the  congestion  which  often  attends  severe  neuralgia,  although 
this  has  also  been  atti'ibuted  to  irritation  of  supposed  vaso-dilatoi'  nerves. 
Probably  many  cases  of  congestion  of  intei'nal  organs  originate  in  this 
way.  It  may  further  account  for  the  active  congestion  in  the  vicinity  of 
morbid  growths  ;  and  may  be  the  fii'st  step  in  the  process  of  inflamma- 
tion, d.  By  causes  acting  through  the  brain,  which  may  be  illustrated 
by  emotional  blushing,  and  by  the  effects  of  certain  drugs  and  ijoisons. 
Some  of  these,  however,  seem  to  have  a  direct  effect  in  paralyzing  vaso- 
tonic nerves. 

2.  The  rapid  withdraival  of  external  support  from  arteries  may  cause 
them  to  be  dilated,  and  thus  lead  to  active  congestion.  This  is  seen  in 
the  effects  following  the  application  of  a  cupping-glass  to  the  surface, 
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by  wliicli  the  j^ressure  of  the  atmosphere  is  removed ;  or  those  produced 
by  tlie  rapid  removal  of  effusions  of  fluid  into  the  pleura  or  pei-itoneum. 

3.  The  internal  pressure  on  the  vessels  may  be  increased,  either  from 
an  augmented  force  on  the  part  of  the  heai't,  which  principally  affects 
the  structures  supplied  by  the  arteries  given  off  from  the  arch  of  the 
aorta  ;  or  from  some  channels  being  narrowed  or  obliterated,  the  blood 
having  therefore  to  find  its  way  along  those  which  are  pervious,  conse- 
quently distending  them  unduly.  One  of  the  best  illustrations  of  the 
latter  mode  of  origin  of  active  congestion  is  the  "collateral  circulation" 
which  is  speedily  set  up  when  a  main  artery  is  tied,  or  when  it  is 
suddenly  blocked  up  in  any  way.  Internal  congestions  are  also  often  due 
to  this  cause,  as  when  they  follow  exposure  to  cold,  which  leads  to  con- 
traction of  the  small  vessels  of  the  skin,  and  thus  the  blood  is  driven 
inwards.  If  the  walls  of  the  arteries  are  weakened  from  any  cause,  and 
are  deficient  in  tone,  they  are  more  liable  to  yield  to  internal  pressure, 
and  to  become  dilated. 

Symptoms  and  Ekfects. — The  usual  objective  signs  of  active  conges- 
tion are  more  or  less  bi'ight  redness,  with  turgescence,  and  inci'eased 
temperature.  Pulsation  in  the  arteries  is  inci-eased,  and  may  be  visil)leif 
the  part  affected  is  within  view.  Secretions  often  become  more  profuse 
or  altered  in  quality.  Ultimately  the  vessels  may  be  so  distended  as  to 
transude  serum,  or  even  to  rupture  and  give  rise  to  haemorrhage.  The 
subjective  sensations  are  generally  those  of  heat,  fulness,  and  throbbing. 
The  functions  of  an  actively  congested  organ  are  often  matei'ially  or  even 
seriously  interfered  with,  as,  for  example,  those  of  the  nerve-centres  or 
lungs.  If  congestion  continues  for  a  long  ])ei-iod,  it  may  lead  to  per- 
manent liyperti-ophy  or  to  induration  of  tissues;  the  arteries  may  also 
become  pei'sistently  dilated  and  thickened. 

II.  Mecliamcal  or  Venous. — Here  there  is  no  excess  of  blood  enter- 
ing a  pai't,  but  a  difficulty  is  exjierienced  in  its  passage  through  the  veins, 
which,  therefore,  as  well  as  the  capillaries,  become  unduly  filled  with 
dark  blood,  moving  slowly  and  languidly.  This  is  a  very  impoi'tant 
form  of  congestion,  and  often  leads  to  troublesome  symptoms  calling  for 
the  attention  of  the  physician. 

Etiology. — I.  Some  mechanical  ahstacle  to  the  circulation  of  the  blood 
through  the  veins  is  the  most  important  cause  of  this  form  of  con- 
gestion. Such  an  obstacle  is  often  seated  in  the  heart,  thus  affecting  the 
entire  systemic  or  pulmonary  cii'culation,  or  both,  according  to  the  precise 
locality  of  the  impediment.  Or  it  may  only  iuvoh'o  some  special  vein 
or  system  of  veins,  such  as  the  portal,  or  those  of  a  limb,  the  obstruction 
being  cori'esjjondingly  localized.  The  cause  of  tiie  impediment  may  be 
either  something  within  the  vessel,  blocking  its  channel,  such  as  a  clot; 
constriction  from  morbid  changes  in  its  coats  ;  or  external  pressure  upon 
it  by  a  tumour,  ligature,  fibrous  thickening,  or  other  conditions.  It  may 
be  mentioned  under  this  head  that  incompetence  of  the  valves  of  a 
vein,  from  any  cause,  materially  helps  in  producing  and  maintaining 
venous  congestion. 

2.  Parts  which  are  in  a  dependent  position  are  very  prone  to  become 
venously  congested  from  the  mere  influence  of  gravitation,  and  this  is 
especially  apt  to  occur  if  the  tissues  ai'e  relaxed  and  yielding,  or  if  the 
vis  a  tergo  is  deficient.  Illustrations  of  such  a  mode  of  origin  are  pre- 
sented in  the  congestion  of  the  veins  of  the  legs  which  follows  pi'olonged 
standing ;  and  in  the  formation  of  hemorrhoids  as  the  result  of  seden- 
tary occupations. 
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3.  A  diminution  in  the  vis  a  tergo  often  either  itself  gives  rise  to 
mechanical  hype}'iBmia,  or  assists  other  agencies  in  its  production.  The 
heart  may  be  weakened  or  inefficient  in  its  action,  or  the  arteries  may  be 
impaired  in  their  elasticity  and  contractility,  owing  to  degeneration  or 
other  causes,  and  thus  the  forces  which  carry  on  the  circulation  are 
inadeqiiate  to  drive  the  blood  through  the  veins.  This  is  especially 
observed  in  old  people. 

Symptoms  and  Effects. — The  objective  signs  of  venous  congestion, 
when  the  condition  is  superficial,  are  redness  of  a  dull,  dusky,  purplish, 
or  livid  hue,  with  frequently  evident  distension  of  the  capillaries  and 
veins,  the  latter  being  often  knotted  or  varicose  ;  increase  in  bulk  of  the 
part  affected  ;  and  not  uncommonly  a  lowering  of  temperature.  After  a 
time  the  watery  part  of  the  blood  transudes  in  excess,  containing  some 
of  its  solid  constituents  in  solution,  and  thus  dropsy  is  jDroduced,  which 
gives  rise  to  still  greater  enlai-gement,  with  a  feeling  of  softness  and 
pitting  on  pressure.  In  some  cases  a  fibrinous  matei-ial  is  exuded, 
imparting  to  the  strnctui-es  implicated  a  firm  and  brawny  feel,  as  may 
be  observed  after  obstruction  of  the  veins  of  the  leg  in  phlegmasia 
dolens.  When  the  kidneys  are  the  seat  of  venous  congestion  albumen  is 
often  present  in  the  urine  ;  in  connection  with  miicous  surfaces  the  same 
condition  leads  to  a  watery  flux  ;  while  when  affecting  serous  membranes 
it  leads  to  di^opsical  effusions. 

If  the  congestion  is  still  more  intense  the  colouring  matter  of  the 
blood  passes  out ;  or  the  corpuscles  migrate  through  the  walls  of  the 
vessels  into  the  surrounding  tissues  ;  or  finally  the  vessels  themselves 
give  Avay  and  htemorrhage  occurs,  as  is  observed  in  some  cases  of  vari- 
cose veins,  and  in  the  bleeding  into  the  stomach  or  intestines  which  not 
uncommonly  follows  obstruction  of  the  portal  vein.  This  event  is 
especially  liable  to  happen  if  the  vessels  are  weakened,  and  the  bleeding 
may  take  place  into  the  substance  of  organs  as  well  as  on  free  sui-faces. 

Should  the  congestion  be  very  great,  rapidly  produced,  or  long 
continued,  it  will  lead  to  serious  interference  with  nutrition,  which  may 
end  in  ulceration  or  gangrene.  Occasionally  a  thrombus  or  clot  is 
formed  in  connection  with  a  congested  vein,  for  example,  in  the  portal 
vein  in  cases  of  cirrhosis  of  the  liver.  With  regard  to  oi^gans  or  tissues, 
mechanical  congestion  causes  them  in  course  of  time  to  become  enlarged 
or  thickened,  while  a  fibroid  material  is  formed,  giving  rise  to  indu- 
ration, stiffness,  and  loss  of  elastic  and  contractile  properties.  Changes 
in  colour  are  also  not  uncommonly  noticed,  to  grey,  brown,  or  black, 
due  to  alterations  in  the  blood-pigments.  Ultimately  in  prolonged  cases 
organs  may  become  much  contracted  and  diminished  in  size,  indui'ated, 
and  seriously  disorganized  as  regards  their  structure. 

The  subjective  symptoms  associated  with  venous  congestion  will 
necessarily  vary  according  to  the  part  affected.  Generally  there  is  a 
sense  of  weight  or  dnll  heavy  unea.siness ;  while  the  functions  of  the 
organ  or  structure  involved  are  impaired  to  a  greater  or  less  degree. 
External  parts  which  are  the  seat  of  venous  congestion  often  feel  cold 
and  numb. 

III.  Passive  or  Capillary. — Many  authorities  include  passive  under 
mechanical  congestion,  but  others  recognize  a  distinction  between  them, 
though  they  are  often  associated.  In  passive  congestion  the  capillaiies 
are  supposed  to  be  mainly  involved,  the  circulation  being  languid  in  these 
vessels,  owing  to  a  disturbance  of  the  vital  and  nutritive  relations  exist- 
ing between  the  elementary  tissues  and  the  blood.    The  conditions  of  a 
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part  thus  congested  are  very  similar  to  those  observed  in  mechanical  con- 
gestion. Atrophy  of,  and  degenerative  changes  in,  the  tissues  ai'e  liable 
to  occur;  while  they  become  prone  to  low  and  asthenic  forms  of  inflam- 
mation, tending  to  assume  a  chronic  character. 

Etiology. — I.  A  weak  state  of  the  general  sysfem  may  induce  passive 
congestion,  owing  to  the  feeble  activity  of  the  circulation,  and  the 
impaired  nutrition  and  want  of  tone  in  the  tissues.  It  especially 
affects  parts  which  are  dependent,  or  which  are  distant  from  the  heart, 
as  evinced  by  coldness  and  blueness  of  the  extremities,  nose,  and  ears. 
The  so-called  hypostatic  congestions,  which  are  met  with  in  various  low 
fevers  and  debilitating  diseases,  also  come  partly  under  this  category. 

2.  Morbid  conditions  of  the  blood  may  cause  passive  hyperasmia. 
That  which  is  associated  with  imperfect  aeration  of  the  blood  is  con- 
sidered by  some  to  be  of  tliis  nature  ;  and  deficiency  of  fibrinogenous 
elements  is  also  believed  to  favour  its  occurrence. 

3.  If  an  organ  or  part  of  the  body  is  debilitated  from  any  cause,  and  the 
functions  of  its  tissues  are  impaired,  it  is  prone  to  become  the  seat  of 
passive  congestion.  As  illustrations  of  this  mode  of  origin  may  be 
mentioned  the  congestion  which  is  often  observed  in  paralyzed  limbs  ; 
and  that  which  follows  excessive  functional  activity  of  an  organ, 
whereby  it  has  become  exhausted.  It  may  also  succeed  active  congestion 
or  inflammation,  owing  to  the  perverted  relations  thus  set  up  between  the 
blood  and  the  tissues,  as  is  frequently  noticed  after  tonsillitis. 

Anatomical  Characters. — Redness,  varying  in  its  tint  and  form  ac- 
cording to  the  nature  of  the  congestion,  is  the  essential  post-mortem 
appearance  of  all  the  varieties  of  this  morbid  condition.  In  active  con- 
gestion the  colour  is  bright  red,  and  it  usually  assumes  the  form  of  a 
minute  net-woi-k,  but  may  appear  to  be  uniform  or  in  points,  when 
certain  special  structures  are  involved.  It  must  be  borne  in  mind, 
however,  that  there  may  have  been  active  hypera?mia  during  life,  and 
yet  redness  is  not  apparent  after  death,  owing  to  the  arteries  having 
contracted  and  expelled  the  blood  into  the  veins.  Points  of  redness  are 
sometimes  seen,  due  to  minute  extravasations  of  blood.  The  colour  of 
nnechanical  or  passive  congestion  is  generally  more  or  less  dark  red,  but 
it  may  present  a  blue,  purple,  or  livid  tint ;  while  the  veins  are  often 
visibly  distended,  and  form  a  net-work  in  mechanical  congestion. 

Organs  are  often  said  to  be  congested  in  post-mortem  descriptions, 
when  this  has  not  been  the  case  in  reality  during  life,  the  appearance 
being  simply  due  to  the  gravitation  of  the  blood  after  death  into 
dependent  parts.  Tissues  are  also  subject  to  post-mortem  staining  by 
the  colouring  matter  of  the  blood,  which  may  simulate  congestion.  The 
results  of  congestion  already  described  are  frequently  evident  after 
death,  such  as  dropsy  oi'  hasmorrhage,  and  if  it  has  been  long-coiatinued, 
considerable  changes  in  the  physical  characters  and  structure  of  organs 
may  be  observed. 

Treatment. — All  that  need  be  done  here  is  to  point  out  the  general 
principles  which  ai'e  to  be  borne  in  mind  in  the  prevention  and  treat- 
ment of  congestion,  the  particular  measures  to  be  adopted  necessarily 
varying  much  in  different  cases.  The  indications  are  : — 1.  To  remove 
the  cause  of  the  liyperaemia,  if  possible,  especially  should  this  be  of  a 
mechanical  nature.  2.  To  attend  to  position,  so  as  to  obviate  the  eft'ects 
of  gravitation,  and  assist  the  passage  of  blood  through,  and  its  return 
from  the  congested  part.  3.  To  modify  the  general  circulation  of  the 
blood,  by  acting  upon  the  heart  and  vessels,  either  reducing  its  force 
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■when  this  is  excessive,  or  assisting'  it  when  it  is  languid  and  feeble. 
4.  To  diminish  the  quantity  of  the  blood,  eithei-  by  venesection,  or  by 
local  methods,  such  as  the  application  of  leeches  or  cupping.  5.  To 
draw  blood  awaij  from  the  seat  of  congestion,  by  means  of  sinaj^isms, 
heat  or  other  iii-itants  applied  to  the  skin,  dry-cupping,  and  similar 
agencies.  6.  To  employ  local  measures,  with  the  view  of  diminishing 
the  quantity  of  blood  in  the  affected  region,  such  as  the  application  of 
cold,  pressure,  or  astringents  ;  or  intended  to  promote  its  circulation,  for 
instance,  fi-iction,  shampooing,  or  galvanism.  7.  To  alter  the  quality  of 
the  blood,  employing  low  diet,  purgatives,  diuretics,  and  such  remedies 
if  there  is  plethora ;  improving  its  quality,  by  the  administration  of 
good  food  and  prepai'ations  of  ii'on,  if  the  blood  is  impoverished. 
8.  To  improve  the  condition  of  the  general  system,  when  this  is  below 
par,  especially  in  cases  of  passive  congestion.  It  may  be  I'emai'ked  that 
it  is  particularly  important  to  endeavour  to  prevent  and  relieve  con- 
gestion in  febrile  diseases ;  not  to  allow  mechanical  congestion  to 
continue  for  any  length  of  time  if  it  can  be  avoided  ;  and  to  warn 
aged  persons  against  performing  acts  which  lead  to  sudden  temporary 
congestion,  as  their  vessels  are  very  liable  to  give  way. 


Chapter  II. 

DROPSY— HYDROPS. 

It  is  a  matter  of  controversy  what  place  dropsy  should  occupy  in 
medical  nomcTiclature.  Many  eminent  authorities  claim  for  it  the 
right  of  being  regarded  as  a  distinct  "  disease,"  and  no  doubt  in  one 
sense  it  comes  fairly  within  this  category,  for  it  is  a  morbid  condition  of 
a  very  definite  kind.  At  the  same  time,  it  cannot,  in  my  opinion,  be  too 
strongly  enforced  that  dropsy  is  not  an  independent  disease,  but  that  it 
is  associated  with,  and  is  a  result  of,  well-recognized  conditions,  either 
general  or  local,  and  often  with  obvious  and  definite  sti'uctui'al  lesions 
affecting  important  organs,  of  which  it  is  a  pi'ominent  symptom.  The 
practitioner  must,  therefore,  always  look  upon  dropsy  from  this  point 
of  view,  and  should  in  every  case  endeavour  to  trace  its  pathological 
relationships.  So  long  as  this  is  done,  it  matters  little  what  it  is  called, 
whetlier  a  disease  or  a  symptom. 

Dropsy  consists  in  an  accumulation  of  serous  fluid,  which  has  escaped 
from  the  blood-vessels,  either  in  the  subcutaneous  or  submucous  cellular 
tissue,  in  serous  cavities,  or  in  the  cellular  tissue  of  certain  organs ;  it 
may  occupy  all  these  parts  at  the  same  time.  The  following  terms  are 
used  to  indicate  the  situation  and  distribution  of  a  dropsical  collection  : — 
Dropsy  of  the  subcutaneous  cellular  tissue,  if  at  all  extensive,  is  named 
anasarca,  ii  localized,  ascZenia ;  hyclrothorax  signifies  dropsical  accumula- 
tion in  the  pleura?,  hydropericardium  in  the  pericardium,  ascites  in  the 
peritoneum,  hydrocephalus  in  the  ventx'icles  of  the  brain  or  the  arachnoid 
cavity  ;  di'opsy  of  organs  is  termed  fvdema,  for  example,  oedema  of  the 
lungs.    When  dropsy  involves  both  the  subcutaneous  cellular  tissue  and 


DROPSY  HYDROPS. 


29 


serons  cavities,  it  is  said  to  be  general,  althoug-h  tliis  term  is  also  often 
applied  to  extensive  superficial  di'opsy,  when  it  affects  tlie  trunk  or  ai'ms, 
as  well  as  the  legs. 

It  is  necessary  to  mention  certain  moi-bid  conditions  which  are  known 
as  spurious  dropsies,  but  which  I'eally  luive  no  pathological  relation  to 
dropsy.  They  include  ovarian  dropsy,  which  is  a  cystic  disease  of  the 
ovary  ;  accumulations  of  fluid  in  the  interior  of  hollow  oi'gans,  as  the 
result  of  obstruction  of  an  oi'ifice,  or  of  inflammation,  such  as  dropsy  of 
the  uterus  (hydi-ometria),  or  of  the  gall-blaader ;  certain  serous  effusions 
consequent  upon  inflammation,  for  instance,  some  forms  of  hydrocele, 
and  acute  inflammatory  osdema  of  the  glottis;  dropsy  of  the  kidney 
(hydronej^hrosis),  a  term  which  is  either  applied  to  cystic  disease,  or, 
more  correctly,  to  obstruction  of  the  ureter  and  consequent  accumula- 
tion of  urine  and  inflammatory  products  within  the  pelvis  of  the  kidney, 
which  gradually  destroy  this  oi'gan. 

Pathology  and  Etiology. — A  dropsical  accumulation  is  the  immediate 
result,  either  of  excessive  flow  of  fluid  out  of  the  vessels ;  of  deiicient 
absoi'ption  ;  or  of  both  causes  combined  :  in  short,  the  balance  between 
exhalation  and  absorption  is  in  some  way  disturbed.  This  dei'angement 
may  be  due  to  the  following  pathological  conditions : — 

1.  Over-distension  of  the  vessels,  associated  with  the  dift'erent  forms  of 
congestion,  but  especially  mechanical  coiagestion,  is  one  of  the  most 
common  causes  of  dropsy,  which  is  then  due  both  to  an  excessive  escape 
of  fluid  from  the  vessels,  and  to  their  diminished  power  of  absorption. 
Obstruction  to  the  circulation  on  the  light  side  of  the  heart  thiis  causes 
more  or  less  general  dropsy,  beginning  in  the  feet  and  ankles,  and 
extending  upwaixls ;  the  same  I'esnlt  may  follow  serious  impediment  to 
the  circulation  tln'ough  the  lungs.  Any  difficulty  aft"ecting  the  mitral 
orifice  tends  to  lead  primarily  to  oedema  of  the  lungs,  because  the 
pulmonaiy  vessels  are  distended,  ljut  in  course  of  time  it  tells  back  upon 
the  right  side  of  the  heart.  Any  local  venous  obstacle  may  originate 
correspondingly  limited  dropsy.  Thus,  interference  with  the  portal 
circulation  is  followed  by  ascites  ;  a  clot  in  a  princijsal  vein  of  the  arm 
or  leg,  or  extei'nal  pressure  upon  it,  will  give  rise  to  oedema  of  the 
affected  limb.  Hydrocephalus  is  chiefly  the  result  of  pressui^e  upon  the 
small  veins  returning  the  blood  from  the  ventricles  of  the  brain. 
Gravitation  necessarily  influences  the  seat  of  the  congestive  form  of 
di'opsy,  and  may  itself  induce  it  under  certain  conditions.  Active  con- 
gestion does  not  give  lise  to  any  great  amount  of  dropsy  as  a  rule,  but  it 
often  causes  local  oedema. 

2.  A  feeble  and  relaxed  state  of  the  vessels  and  tissues,  in  consequence  fjf 
which  the  former  readily  yield  and  allow  transudation  of  fluid,  often  aids 
in  the  production  of  dropsy.  The  oedeiua  of  the  feet  and  ankles  which 
is  met  with  in  some  cases  of  general  debility  is  partly  due  to  this  cause, 
assisted  by  feeble  cardiac  action. 

3.  An  unhealthy  condition  of  the  hlood  may  occasion  dropsy,  esj^ecially  if 
this  fluid  is  very  watery,  deficient  in  albumen,  or  impregnated  with 
certain  morbid  materials,  such  as  urea.  Under  these  circumstances  its 
liquid  portion  more  readily  transudes  through  the  walls  of  the  vessels. 
This  cause  often  aids  materially  in  the  production  of  all  forms  of  dropsy, 
but  it  is  most  important  in  connection  with  the  aneemic  and  renal 
varieties. 

4.  It  has  been  asserted  that  dropsy  depends  chiefly  on  a  withdrawal  of 
nervous  influence  from  the  vessels,  and  expei-iments  have  been  made  to 
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prove  that  so  long  as  the  nerves  remain  intact  dropsy  will  not  occur, 
even  tliougli  the  veins  are  over-distended.  That  the  nervous  system  does 
exercise  considerable  control  over  the  processes  of  exhalation  and  absorp- 
tion by  the  vessel  is  beyond  doubt,  and  it  must  therefore  influence  the 
occurrence  of  dropsy,  but  it  by  no  means  occupies  the  important  relation 
to  this  symptom  attributed  to  it  by  some  pathologists.  CEdema  is  not 
uncommonly  observed  in  paralyzed  limbs. 

5.  It  is  highly  probable  that  a  deficient  power  of  absorption  by  tJie 
lympliaiic  vessels  is  a  factor  in  the  production  of  di'opsy  in  some  instances. 
Possibly  this  may  exercise  an  influence  in  certain  cases  of  cardiac  dropsy, 
the  chief  lymph-ducts  being  unable  to  empty  themselves  into  the  dis- 
tended veins. 

Such  being  the  immediate  pathological  conditions  which  explain  the 
occiirrence  of  dropsy,  and  which  are  often  more  or  less  combined,  its 
more  obvious  causes  may  be  summed  up  as  follows : — 

1.  Cardiac  diseases  or  conditions  that  interfere  with  the  circulation  of  the 
bloody  and  lead  to  overloading  of  the  veins  and  capillaries.  The  most  im- 
portant are  att'ections  of  certain  of  the  oi-itices  and  valves  of  tlie  heart; 
dilatation  of  its  cavities  ;  and  degeneration  of  its  walls,  with  consequent 
weak  action.  The  heart  may  also  be  displaced,  or  pi'essed  upon  by 
neighbouring  moibid  conditions  ;  it  may  be  extensively  adherent ;  or  the 
blood  in  the  right  cavities  may  be  clotted. 

2.  Affections  of  the  lungs  imfeding  the  circulation.  When  acute  bron- 
chitis complicates  extensive  emphysema,  considerable  dropsy  may  super- 
vene. Pulmonary  diseases  also  not  uncommonly  help  to  originate  or 
aggravate  cardiac  dropsy. 

3.  Diseases  of  the  kidneys  attended  ivith  deficient  elimination  of  water  and 
Urea,  bid  allowing  the  escq,pe  of  albumen  in  the  urine.  As  a  consequence 
the  blood  is  impoverished  and  impure,  and  the  vessels  are  ovei--distended. 
Scarlatiiui  demauds  special  mention  in  this  connection  as  a  cause  of 
dropsy,  which  generally  depends  upon  acute  renal  inflammation  when 
associated  with  this  disease,  but  not  invariably. 

4.  Diseases  of  the  liver,  or  any  other  morbid  condition  causing  obstruction 
to  the  portal  circulation.  This  is  a  local  form  of  dropsy,  resulting  from 
mechanical  congestion  of  the  tributaries  of  the  portal  vein,  which  leads 
to  ascites. 

5.  li^iposure  to  cold  and  wet,  or  a  general  chill.  This  cause  is  commonly 
supposed  to  act  by  driving  the  blood  inwards,  and  inducing  active  con- 
gestion, the  resulting  dropsy  being  named  active  or  febrile.  More  pi-o- 
bably,  however,  it  operates  chiefly  by  checking  elimination  by  the  skin, 
and  at  the  same  time  giving  rise  to  congestion  of  the  kidneys,  these 
organs  being  consequently  unable  to  perform  their  functions  properly ; 
hence  the  vessels  become  overloaded,  and  the  fluid  portion  of  the  blood 
transudes  in  excess. 

6.  -A.ny  local  obstacle  in  connect  ion  ivith  a  particular  vein.  Local  di'opsy 
is  not  uncommonly  ,due  to  this  cause,  resulting  from  the  pressure  of  a 
pregnant  uterus,  ovarian  and  other  tumours,  enlarged  glands,  aneurisms, 
or  hbrous  thickenings ;  as  well  as  ivom  inflammation  of  veins,  varicose 
veins,  and  thrombosis. 

7.  Gravitation  of  the  blood  into  dependent  parts.  Prolonged  standing 
may  itself  lead  to  oedema  of  the  legs,  esjjecially  if  the  blood  is  wateiy, 
and  the  tissues  are  wanting  in  tone.  Posture  will  often  help  in  pro- 
ducing or  influencing  the  seat  of  dropsy,  by  keeping  certain  parts  of  the 
body  in  a  dependent  position. 
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8.  Causes  which  impoverish  the  blood.  Dropsy  may  be  induced  or  aided 
}>y  a  want  of  proper  diet,  especially  if  combined  with  xinfavourable 
hygienic  conditions ;  by  htemorrhage  or  excessive  discharges,  either 
natural  or  moi'bid;  and  by  various  acute  or  chronic  diseases,  such  as 
fevers,  especially  malarial,  phthisis,  cancer,  splenic  disease,  affections  of 
the  absorbent  glands,  scurvy,  or  purpura.  Anaemia  from  any  cause  is 
frequently  attended  with  more  or  less  oedema. 

9.  Certain  conditions  leiding  to  active  congestion.  Dropsy  is  said  occa- 
sionally to  follow  the  rapid  disappearance  of  chronic  skin-diseases,  or 
the  sudden  suppression  of  habitual  discharges,  and  is  then  believed  to 
result  from  active  congestion.  This  condition  is  also  supposed  to  account 
for  the  oedema  surrounding  morbid  deposits;  such  as  tubercle  or  cancer ; 
as  well  as  for  that  often  observed  in  the  neighbourhood  of  inHamed  parts. 

It  must  not  be  forgotten  that  in  many  individual  cases  more  than 
one,  it  may  be  several,  causes  have  been  instrumental  in  originating 
dropsy. 

Anatomical  Characters. — The  seat  and  extent  of  dropsy  vary  con- 
siderably in  different  cases,  as  already  pointed  out,  as  well  as  the  quantity 
of  fluid  accumulated.  Dropsical  fluid  presents  the  following  characters  : — 
it  is  almost  always  thin  and  watery;  either  colourless  or  light-yellow 
as  a  rule,  but  sometimes  tinged  by  the  colouring  matter  of  the  blood  or  of 
bile  ;  clear  and  ti'ansparent,  or  rarely  opalescent ;  usually  varying  in  its 
specific  gravity  from  1008  to  1012  or  1014.  Its  reaction  is  generally 
alkaline,  but  occasionally  neutral  or  slightly  acid.  Chemically  it  is 
allied  to  the  serum  of  the  blood,  consisting  of  water  holding  in  solution 
albumen,  alkaline  and  earthy  salts,  especially  chlorides,  and  extractive 
matters,  bat  the  proportion  of  these  ingredients  varies  much  in  different 
parts  and  in  different  cases,  especially  the  amount  of  albumen,  and  the 
composition  is  never  identical  with  that  of  blood-serum,  the  proportion 
of  solids  being  much  less.  Fatty  elements,  especially  cholesterin,  iibrin, 
or  pigments  are  sometimes  present ;  and  ui'ea  may  be  found  in  one  special 
form,  namely,  in  renal  dropsy. 

Symptoms  and  Course. — As  a  rule  dropsy  comes  on  more  or  less 
gradually,  but  sometimes  its  progress  is  extremely  rapid,  and  it  may 
extend  over  the  whole  body  in  a  few  hours.  It  usually  appears  first, 
and  is  most  abundant,  in  dependent  parts,  especially  such  as  are  distant 
from  the  heart ;  in  those  which  are  exposed  ;  or  in  regions  where  there 
is  much  loose  cellular  tissue.  It  is  liable  to  vary  with  position,  being 
necessarily  influenced  by  gravitation. 

The  objective  signs  of  anasarca  or  oedema  are  swelling  of  the  affected 
part,  and  pitting  of  the  surface  on  pressure,  the  skin  being  generally 
])ale,  bat  sometimes  congested.  The  degree  of  distension  varies  much; 
It,  may  be  so  great  as  to  cause  the  skin  to  assume  a  tense,  shining  aspect, 
or  even  to  burst  or  slough.  The  vitality  of  dropsical  tissues  is  impaired, 
and  hence  they  are  very  liable  to  erysipelatous  and  other  forms  of  low 
inflammation,  either  spontaneously  or  from  slight  irritation.  When  fluid 
accumulates  within  serous  cavities,  it  may  or  may  not  produce  evident 
enlargement,  but  its  presence  can  be  made  out  in  most  cases  by  certain 
"  physical  signs,"  to  be  hereafter  described.  The  subjective  symptoms 
accompanying  dropsy  of  external  parts  may  amount  to  more  or  less  dis- 
comfort or  uneasiness,  and  a  feeling  of  tightness  or  stiffness,  but  no 
actual  pain  or  tenderness  is  experienced.  An  accumulation  of  dropsical 
fluid  interferes  mechanically  with  organs,  and  may  thus  cause  most 
serious  disturbance  of  their  functions.    In  certain  parts  it  may  lead  to  a 
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rapidlj^  fatal  issue,  as,  for  instance,  when  oedema  occurs  in  the  neigh- 
bourhood of  the  glottis. 

The  general  symptoms  will  necessarily  vary  according  to  the  cause  of 
the  dropsy.  If  it  is  at  all  considerable  in  amount,  the  normal  secretions 
are  as  a  rule  deficient  in  quantity. 

Diagnosis. — It  is  usually  not  difficult  to  determine  whether  dropsy  is 
present,  when  it  is  looked  for.  The  peculiar  condition,  named  myxcedema, 
might  be  mistaken  for  general  dropsy,  but  is  of  a  different  nature.  (See 
Myxcedema.)  The  chief  point  in  diagnosis  is  to  make  out  the  cause  or 
causes  of  dropsy.  For  this  purpose  of  course  it  is  necessary  to  enqnire 
into  the  history  of  the  patient ;  to  observe  what  other  symptoms  are  pre- 
sent, both  local  and  general :  and  to  examine  carefully  those  organs  and 
structures,  diseases  of  which  are  known  to  originate  dropsy.  Much  help 
may,  however,  be  derived  from  a  consideration  of  certain  facts  with 
regard  to  this  particular  symptom,  namely : — 

1.  Its  place  of  origin,  seat,  and  extent. — Cardiac  or  pulvionary  dropsy 
begins  in  both  feet  and  ankles,  and  extends  upwards,  ultimately  tending 
to  become  more  or  less  general.  Ascites  only  follows,  with  rare  excep- 
tions, after  the  circulation  through  the  liver  has  been  for  some  time 
obsti-ucted.  Renal  dropsy  frequently  starts  in  the  face  and  upper  part  of 
the  body,  especially  about  the  eyelids,  where  there  is  much  loose  cellular 
tissue,  and  in  the  hands,  because  they  are  exposed.  It  may  I'apidly 
spread  all  over  the  body,  and  involve  all  the  serous  cavities,  though  not 
usually  to  a  great  extent.  Hepatic  dropsy  is  contined  to  the  peritoneal 
cavity  at  fii'st,  because  the  portal  system  is  alone  intei-fered  with.  The 
abdomen  may  become  considei'ably  distended  before  any  dropsy  is 
observed  elscAvhere,  but  in  most  cases  after  a  while  anasarca  of  the  legs 
sets  in,  in  consequence  of  the  pressure  exercised  by  the  accumulated  fluid 
upon  the  vena  cava  inferior.  Anasarca  of  the  legs  and  ascites  may  appear 
simultaneously,  should  there  be  a,ny  pressure  upon  the  ififerior  vena  cava 
just  before  it  passes  through  the  diaphi-agm  ;  this  vessel  may  also  be 
obstructed  lower  down,  giving  rise  to  dropsy  of  both  legs.  Ancemia 
alone  never  causes  miich  dropsy  ;  it  is  always  limited  to  the  subcutaneoias 
tissues  ;  and  is  usually  only  seen  about  the  feet  and  ankles,  or  in  the 
loose  tissue  of  the  eyelids.  Local  dropsy,  as,  for  instance,  oedema  of  one 
leg  or  arm,  always  indicates  some  local  obstruction  of  a  vein.  Rarely 
the  superior  vena  cava  is  pressed  upon,  and  di'opsy  of  the  upper  part  of 
the  body  is  one  of  the  consequences. 

2.  Its  rate  and  mode  of  progress. — Cardiac  dropsy  is  generally  slow  and 
gradual  in  its  progress,  liable  for  a  time  to  vary  moi'C  or  less  in  amount, 
according  to  position,  bvit  ultimately  this  does  not  influence  it  much.  It 
may  increase  rather  quickly,  in  consequence  of  some  acute  pulmonary 
complication.  Renal  dropsy,  if  acute,  may  be  extremely  rapid  in  its 
course,  in  some  cases  producing  enormous  enlargement  of  the  whole  body, 
and  obliterating  the  features  in  a  few  hours.  This  is  the  only  form  of 
dropsy  in  which  such  a  mode  of  progress  is  observed  ;  it  may  also  dis- 
appear in  the  same  rapid  manner.  Hepatic  dropsy  progresses  slowly 
and  steadily  as  a  rule,  but  may  be  somewhat  acute.  That  of  ancemia 
comes  and  goes  easily,  being  often  present  about  the  feet  in  the  evenings, 
but  disappearing  with  a  night's  rest,  while  the  eyelids  are  pulfy  in  the 
mornings. 

3.  The  effect  of  pressure. — This  is  said  to  distinguish  between  cardiac 
and  renal  dropsy,  when  subcutaneous.  The  latter  is  stated  to  pit  much 
less,  and  to  retain  the  impression  of  the  finger  for  a  longer  time,  elasticity 
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not  being  quite  lost.  This  supposed  distinction  is,  however,  not  very 
reliable. 

4.  Appearance. — The  appearance  of  a  di'opsical  part  may  assist  the 
diagnosis.  Thus  in  some  cases  of  renal  disease  the  skin  presents  a  very 
peculiar  dull-white,  pasty  aspect.  In  cardiac  dropsy  signs  of  venous 
congestion  are  often  present,  and  the  skin  may  be  remarkably  shining 
and  tense. 

5.  Characters  of  the  fluid. — That  of  renal  dropsy  is  of  a  very  low 
specific  gravity,  containing  only  a  small  quantity  of  albumen,  and  ui'ea 
can  in  some  instances  be  detected  in  it. 

().  Tlie  ell'i'cf^  of  treatment. — The  dropsy  of  ancewla  is  easily  got  rid  of ; 
the  reii.iil  form  can  frequently  be  removed  for  a  time,  oi-  permanently,  by 
appropriate  treatment ;  it  is  often  difficult  to  bring  about  absorption  of 
cardiac  dropsy,  if  at  all  considerable  in  amount,  and  it  is  liable  to  return 
speedily,  but  to  this  statement  there  are  many  exceptions. 

It  is  important  to  bear  in  mind  that  in  not  a  few  cases  of  dropsy  more 
than  one,  it  may  be  several,  causes  ai-e  accouiitable  for  the  condition ; 
while  occasionally  its  petiology  cannot  be  defiiiitely  made  out. 

Prognosis. — The  chief  questions  with  which  the  prognosis  of  dropsy 
is  concei-ned,  are  its  immediate  danger  to  life;  the  probability  of  curing- 
it  permanently ;  and  its  temporary  removal  or  alleviation.  Caution 
should  be  exercised  in  giving  an  opinion,  especially  an  iinfavourable  one, 
for  cases  which  seem  almost  hopeless  sometimes  impi'ove  in  aremai'kable 
manner.  The  main  data  upon  which  the  prognosis  is  founded  are  : — I.  The 
causes  of  the  dropsy,  and  the  possibility  of  removing  such  causes,  special 
attention  being  directed  to  those  organs  which  are  so  frequently 
accountable  for  this  symptom.  2.  Its  seat,  dropsy  of  some  structures, 
for  example,  oedema  of  the  larynx  or  lungs,  being  immediately  dangerous 
to  life  ;  while  in  other  parts  it  is  very  difficult  to  get  rid  of.  3.  Its 
extent  over  the  body,  and  the  qiiantity  of  fiuid  accumulated.  4.  Its 
dui'ation  and  progress,  acute  and  rapidly-spi'eading  dropsy  being  highly 
dangei'ous,  but  at  the  same  time  often  more  easily  dispelled  than  that 
which  is  chronic  and  steadily  pi'ogressive.  5.  The  possibility  of  adopting 
appropi'iate  treatment,  and  the  eft'ects  resulting  therefrom.  This  applies 
particulai'ly  to  those  active  measures  which  have  for  their  object  the 
absorption  of  the  fiuid,  much  depending  upon  the  strength  of  the  patient, 
and  his  ability  to  undergo  the  requisite  treatment,  as  well  as  \ipon  the 
state  of  those  organs  which  are  dii'ectly  acted  upon.  6.  The  condition  of 
dropsical  parts,  there  being  more  dangei'  if  their  nutrition  is  obviously 
impaired,  or  if  they  are  the  seat  of  any  form  of  low  infiammation. 

Treatment. — The  objects  to  be  kejit  in  view  in  the  treatment  of 
dropsy  are  : — I.  Its  removal  or  cure.  2.  The  prevention  of  its  recurrence. 
3.  The  prevention  and  management  of  its  injurious  effects.  The  par- 
ticulars of  treatment  must  necessarily  be  governed  by  the  cause  of  the 
dropsy,  and  the  condition  of  the  several  organs,  but  there  are  certain 
general  principles  which  need  attention,  of  which  an  outline  will  now 
be  given,  as  well  as  of  the  means  by  which  they  are  to  be  carried  out. 

1.  Hemoval  of  the  cause. — As  illusti/ations  nuxy  l)e  mentioned  the  relief 
of  any  pressure  or  constriction  affecting  a  vein  ;  or  of  an  attack  of  acute 
bronchitis  in  cases  of  cardiac  disease,  which  may  seriously  aggravate 
di'opsy  due  to  this  cause.  Of  course  it  is  highly  important  to  attend 
specially  to  any  organ,  a  morbid  condition  of  which  is  keeping  up  dropsy, 
and  to  try  to  cure  the  disease,  or  at  all  events  to  render  the  organ 
capable  of  performing  its  functions,  so  far  as  this  is  possible. 
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2.  Aftenfion  to  rest, position,  and  regulated  pressure. — Far  too  little  heed 
is  usually  paid  to  the  influence  of  rest  and  position  in  the  treatment  of 
dropsy.  The  part  affected  should,  if  necessary,  be  maintained  con- 
tinuously and  foi'  a  long  time  in  au  elevated  position.  Much  benefit  may 
often  be  obtained  by  keeping  the  legs,  if  they  are  the  seat  of  anasarca, 
on  a  level  higher  than  the  body;  or  by  raising  an  oedematous  scrotum  hy 
means  of  a  pillow  made  of  cotton-wool  placed  underneath.  Pressure  is 
also  very  valuable  in  many  cases,  if  carefully  and  properly  applied. 

3.  Diet. — In  cases  of  considerable  dropsy  it  is  desirable  to  limit  the 
amount  of  fluid  taken  into  the  body  as  much  as  possible,  and  under 
certain  circumstances  even  a  dry  diet  is  indicated,  if  it  can  be  borne.  An 
entire  shim-milk  diet  has  been  found  very  valuable  in  the  treatment  of 
some  cases  of  renal  dropsy,  and  also  of  ascites,  as  I  can  testify  from 
personal  experience.  As  a  genei-al  rule  it  may  be  stated  that  the  diet 
should  be  of  a  nutritious  character. 

4.  Promotion  of  absorption  of  the  fluid. — This  indication  is  cari'ied  out 
by  the  use  of  diaphoretics,  hydragogue  purgatives,  and  diuretics,  so  as  to 
promote  free  secretion  by  the  skin,  intestines,  and  kidneys  I'espectively, 
and  thus  to  remove  more  or  less  of  the  watery  portion  of  the  blood. 

The  only  diaphoretic  that  usually  proves  of  much  practical  value  in  the 
treatment  of  dropsy  is  some  form  of  bath  which  promotes  free  perspira- 
tion, such  as  the  wann,  vapour,  hot-air,  or  Turkish  bath.  Either  of 
these  may  be  vised  as  fi'equently  as  cixx'umstances  require  ;  and  local 
baths  may  sometimes  be  employed  with  much  advantage  if  the  patient 
cannot  sustain  general  baths.  It  is  in  the  treatment,  both  curative  and 
preventive,  of  renal  dropsy  that  they  are  most  valuiible,  and  esjiecially 
of  acute  cases.  Various  diaphoi/etic  medicines  are  often  given,  but  the 
only  di'ugs  belonging  to  this  group  likely  to  be  of  any  real  sei'vice  in 
relieving  dropsy  ai-e  jaborandi  and  its  active  principle  pilocaj'pine. 

Hydragogue  purgatives  ai'e  frequently  highly  efficient  in  relieving 
dropsy,  but  care  must  be  exercised  in  their  administration,  as  they  tend 
to  weaken  the  patient.  The  most  important  are  elaterium  (gr.  ^ 
gradually  increased  to  gr.  or  elaterin,  in  the  form  of  the  compound 
powder  of  the  B.P. ;  and  the  compound  jalap  powder  (gr.  20  to  3i). 
They  may  be  given  two  or  three  times  a  week,  or  oftener  if  required. 
Dr.  Matthew  Hay  has  recommended  the  administration  of  a  concentrated 
solution  of  a  saline  purgative,  especially  sulphate  of  magnesium,  in  the 
treatment  of  certain  cases  of  dropsy.  It  thus  acts  both  on  the  intestines 
and  the  kidneys  ;  and  rapidly  reduces  the  fluids  of  the  blood.  He  has 
found  this  treatment  more  useful  in  general  dropsies  than  in  local 
di'opsies;  and  most  beneficial  in  those  depending  on  a  stasis  of  the 
circulation,  as  cardiac  dropsy.  As  requisite  conditions  he  recommends 
that  the  patient  should  abstain  from  food  for  some  hours  pi'eviously; 
and  that  the  salt  should  be  administered  along  with  the  smallest  possible 
quantity  of  water.  Other  strong  purgatives  are  employed  in  treating 
dropsy,  such  as  gamboge,  podophyllin,  calomel,  or  croton  oil,  but  these  are 
much  less  admissible  ordinarily,  though  some  of  them  may  be  occasionally 
serviceable.  There  can  be  no  doubt  that  the  effect  of  pills  administered 
for  dropsy  by  certaiii  quacks,  which  is  sometimes  really  marvellous,  is 
due  to  powerful  purgatives  which  tliey  contain. 

Diuretics  are  most  beneficial  in  some  forms  of  di'opsy.  Those  usually 
given  are  the  nitrate,  acetate,  citrate,  or  iodide  of  potassium  or  sodium  in 
full  doses,  freely  diluted ;  cream  of  tartar  in  small  doses ;  benzoate  of 
ammonium  ;  spirit  of  nitrous  ether;  infusion  or  tincture  of  digitalis,  or 
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the  powdered  leaf;  sqaill  in  the  form  of  tincture  or  pill;  spirit  or  infusion 
of  juniper;  infusion  of  fresh  broom  tops  ;  or  oil  of  turpentine.  These 
remedies  are  often  given  in  various  combinations.  The  balsam  aird  resin 
of  copaiba  have  been  found  very  efficacious  in  the  treatment  of  some 
cases  of  ascites  and  in  certain  other  forms  of  dropsy.  Cafiein  has  also 
proved  a  valuable  agent  sometimes  ;  as  well  as  other  drugs  allied  to 
digitalis  in  their  effects,  producing  diuresis  by  their  action  on  the 
heart  and  vessels,  such  as  convallaiia,  casca  bax'k,  senega,  and  strophan- 
thus.  The  employment  of  small  doses  of  calomel  as  a  diuretic  in  the 
treatment  of  di'opsy  has  of  late  been  much  advocated,  and  in  suitable 
cases  undoubtedly  answers  tiiis  purpose.  Amongst  the  combinations 
which  have  been  found  efficacious  may  be  mentioned  a  pill  containing 
elaterium,  squill,  digitalis,  and  extract  of  hyoscyamus,  taken  every  other 
night.  Gin  or  whisky  freely  diluted  undoubtedly  acts  as  an  efficient 
diuretic  in  the  treatment  of  certain  cases  of  dropsy. 

Blood-letting  has  been  recommended  under  certain  circumstances, 
with  the  view  of  unloading  the  vessels,  and  thus  assisting  the  action  of 
other  i-emedies,  but  such  treatment  can  rarely  be  indicated. 

5.  Hemoval  of  the  Jlwid  by  operation. — If  dropsy  cannot  be  got  rid  of 
in  any  other  way,  it  is  necessary  to  have  recourse  to  certain  operations, 
and  I  believe  that  these  are  often  delayed  until  too  late  a  period, 
and  ought  in  appropriate  cases  to  be  performed,  not  as  last  resources, 
but  as  curative  measures.  These  operations  include  : — 1.  Paracentesis 
or  tapping  of  serous  cavities,  especially  to  be  adopted  in  certain  cases  of 
ascites.  2.  Acupuncture  or  scarification  of  the  skin,  or  the  introduction  of 
small  canulfB  into  the  subcutaneous  cellular  tissue,  in  cases  of  anasarca  or 
csdema.  It  is  generally  sufficient  to  make  several  superhcial  punctures 
with  an  angular  needle  in  dejiendent  parts,  repeating  them  as  often  as 
may  be  required,  and  taking  care  that  the  punctured  spots  are  not  inflamed 
by  urine  or  other  sources  of  irritation.  Dr.  Southey  lias,  however,  in- 
troduced a  really  useful  and  efficient  mode  of  ti'eatment  which  is  appli- 
cable to  many  cases  of  anasarca,  namely,  the  introduction  through  the 
skin  of  small  canulte  by  means  of  a  trochax',  these  being  left  in  after  the 
withdrawal  of  the  trochar,  so  that  the  dropsical  fluid  may  drain  away 
through  them,  a  drainage-tube  being  attached  to  each  canula.  By  this 
method  a  considerable  quantity  of  fluid  is  often  rapidly  removed.  It  is 
also  employed  to  remove  ascitic  fluid.  Occasionally  it  becomes  requisite 
to  have  recourse  to  free  scarification  oi'  incision.s  into  the  subcutaneous 
tissue. 

6.  Improvement  of  the  condition  of  the  general  system  and  blood. — Treat- 
ment directed  to  this  object  is  generally  of  much  service,  and  it  may  be 
the  chief  or  only  thing  called  for,  as  in  cases  of  dropsy  due  to  anceniia. 
The  digestive  and  nutritive  functions  must  be  attended  to;  and  all 
hygienic  conditions  properly  regulated.  Tonics  are  often  indicated,  and 
above  all  some  preparation  of  ii'on,  especially  the  tincture  of  the  per- 
chloride,  which  has  a  marked  influence  upon  the  (piality  of  the  blood. 
Arsenic  is  a  useful  remedy  in  certain  cases. 

7.  1' revention  of  irritation  of  dropsical  parts. — It  is  important  to  keep  all 
external  dropsical  parts  clean  and  dry ;  to  prevent  them  from  being  unduly 
pressed  upon ;  and  to  ward  off  all  other  sources  of  irritation.  Should 
erythema,  eiysipelas,  gar.grene,  or  other  complications  supervene,  they 
must  be  treated  on  ordinary  principles. 
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Chapter  III. 

HEMORRHAGE. 

Hj?morrhage  sio-nifies  an  escape  of  blood  out  of  the  current  of  the  cir- 
culation, either  from  the  heart  itself,  or  from  the  arteines,  capillaries,  or 
veins.  Capillary  hiemoii'hages  are  most  frequent  in  medical  practice. 
Generally  the  vessels  are  obviously  ruptured,  but  it  has  been  suggested 
that  bleeding  may  occur  without  actual  destruction  of  their  walls,  as  it 
may  be  impossible  to  discover  any  lesion,  even  on  the  most  careful 
examination,  and  it  is  known  that  the  blood-corpuscles  can  penetrate 
the  coats  of  the  vessels.    This,  however,  is  a  doubtful  supposition. 

The  blood  may  be  poured  out  on  a  free  cutaneous,  mucous,  or  serous 
surface  ;  or  into  the  interstices  of  tissues,  the  substance  of  organs,  or 
morbid  growths.  An  accumulation  of  blood  in  a  solid  organ  or  mass  of 
tissue  is  named  an  extravasation,  apoplexy,  or,  under  certain  circum- 
stances, a  hemorrhagic  infarct ;  siibcutaneous  haemorrhages  assume  the 
form  of  ecchyvioses  or  more  or  less  extensive  patches,  stigmata  or  minute 
points,  petechia}  or  rounded  spots,  and  vibices  or  lines. 

Special  names  are  used  to  indicate  whence  the  blood  comes,  of  which 
the  chief  are  epistaxis  or  bleeding  from  the  nose;  hamoptysis,  from  the 
aii'-passages  or  lungs  ;  hcematemesis,  fi-om  the  stomach ;  melcena,  from 
the  bowels  ;  hcematuria,  from  the  urinary  organs  ;  and  vnenorrhagia,. 
from  the  female  genital  organs. 

Certain  general  terms  are  also  often  applied  to  liajmorrhages,  with  the 
.view  of  classifying  them,  the  meaning  of  which  is  sufficiently  obvious. 
Thus  they  are  said  to  be  traumatic  or  spontaneous ;  idiopathic  or  sympto- 
matic ;  active  or  passive  ;  arterial,  venous,  or  capillary  ;  vicarious,  critical, 
or  periodical. 

Etiology. — The  causes  of  hemorrhage  may  be  thus  arranged  :  — 

1.  Traumatic.  A  vessel  may  be  directly  injured  by  a  cut  or  contusion  ; 
by  hard  and  rough  substances,  such  as  a  calculus  in  the  bladder,  a  foreign 
body,  or  dry  hard  fasces  in  the  alimentary  canal ;  or  by  the  destructive 
effects  of  ulceration,  gangrene,  or  cancer. 

2.  Congestion,  leading  to  extreme  distension  of  the  vessels.  All  foi'ms 
of  congestion  may  end  in  hsemorrhage,  but  especially  if  the  foi'ce  of  the 
cii'culation  is  at  the  same  time  much  inci'eased,  the  pi'essure  becoming 
so  great  as  to  cause  the  vessels  to  give  way.  Thei^efore,  whatever  can 
occasion  considerable  congestion  may  bring  on  hasmori'liage,  which  is 
then  usually  of  the  capillary  variety.  As  illusti-ations  may  be  mentioned 
haemorrhage  into  the  stomach  induced  by  cirrhosis  of  the  liver;  critical 
and  vicarious  hiemoirhages  ;  those  resulting  fi'om  over-sti'aining  or  local 
irritation  ;  and  that  which  follows  embolism.  #• 

3.  Morbid  conditions  of  the  walls  of  the  heart  or  coats  of  the  vessels. 
Among  the  most  important  are  degeneration  or  aneurism  of  the  cardiac 
walls  ;  atheromatous  or  calcareous  degeneration  of  the  ai"teries ;  arterial 
or  miliary  aneurisms  ;  varicose  veins ;  degeneration  or  mere  functional 
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debility  of  the  minute  vessels.  Where  the  vessels  are  not  well-supported, 
as  in  the  brain,  or  if  the  tissiies  are  functionally  weak  and  toneless, 
hfeniorrhag'e  from  this  cause  is  much  more  likely  to  take  place.  The 
feeble  new  vessels  in  recent  inflammatory  exudations,  and  those  in 
certain  vascular  cysts  or  villous  growths,  arfe  very  liable  to  give  way. 

4.  Abnormal  states  of  the  hlood,  and  constitutional  conditions.  These 
often  predispose  to  heemorrhag-e,  as  in  anseniia,  especially  if  this  is  due 
to  previous  loss  of  blood ;  in  scuiwy  or  purpura ;  in  low  fevers,  particu- 
larly typhus  and  small-pox  ;  and  in  the  condition  induced  by  bad  diet, 
various  chronic  diseases,  or  other  lowering  agencies.  A  plethoric  state 
of  the  vascular  system  favours  some  forms  of  haBuioi'rhage,  and  hence 
this  symptom  may  be  predisposed  to  by  over-feeding,  sedentary  habits, 
and  other  causes  of  plethora.  There  is  a  special  condition  termed 
luemojjhilia  or  the  Juevwrrhagic  diatliesis,  which  will  be  separately  con- 
sidered. 

Hasmorrhage  may  occur  at  any  time  of  life,  but  is  most  common  about 
the  period  when  growth  and  development  are  proceeding  rapidly ;  and 
in  advanced  life,  when  the  vessels  and  other  tissues  have  undergone 
degeneration.  It  is  also  prone  to  aifect  different  parts  at  different  ages 
— thus  in  the  young  epistaxis  is  frequent ;  in  young  adults  hasmoptysis ; 
later  on  hBematemesis,  mela^na,  and  hgematuria  are  more  common ;  and 
in  old  age  cerebral  haemorrhage  chiefly  occurs.  Some  individuals  are 
much  more  liable  to  hemorrhage  than  others. 

Anatomical  Characters. — When  hiBmorrhage  has  taken  place  from 
the  capillaries  of  a  mucous  membrane,  it  is  often  impossible  even  on 
the  most  careful  examination  to  detect  the  vessels  from  which  the  blood 
has  escaped.  Generally  the  source  of  the  bleeding  can  be  discovered, 
and  remnants  of  the  blood  are  visible.  Extravasations  vaiy  in  amount 
from  minute  points  of  blood  to  large  clots,  which  are  either  distinct 
and  well-defined,  or  mixed  up  Avith  the  tissues  of  the  structure  involved  ; 
there  may  be  one  or  more  collections  of  blood  in  the  same  organ.  The 
blood  is  generally  found  coagulated  more  or  less  firmly,  and  at  first 
presents  a  dark  red  colour.  It  may  more  or  less  speedily  cause  irritation 
of  the  surrounding  tissues,  as  evidenced  by  redness,  inflammatory 
exudation,  softening,  or  even  the  formation  of  an  abscess.  Its  colouring- 
matter  may  also  stain  neighbouring  structures.  If  the  extravasation 
does  not  soon  prove  fatal,  it  undergoes  the  following  changes  : — 1.  The 
colour  gradually  becomes  paler,  at  the  same  time  changing  to  brown  or 
yellow,  and  ultimately  it  may  become  almost  white  ;  a  granular  pigment 
often  forms  simultaneously,  along  with  crystals  of  h»matoidine.  2.  The 
clot  contracts  in  size,  becoming  firmer,  and  being  surrounded  with  a 
strong  fibrous  capsule  ;  it  also  frequently  itself  undergoes  organization 
into  fibrous  tissue,  and  becomes  vascularized,  in  which  condition  it  may 
remain  peimanently.  3.  In  some  cases  it  is  absorbed,  leaving  a  cystic 
cavity  containing  fluid ;  or  this  fluid  may  also  ultimately  be  taken  up, 
the  walls  of  the  cyst  coming  together,  and  only  a  hard  cicatrix  remain- 
ing, sometimes  coloured  by  pigment.  Occasionally  nothing  is  left  but 
altered  blood-pigment,  of  a  yellow  or  black  colour,  especially  on  mem- 
branous surfaces  ;  or  there  may  be  no  trace  of  a  previous  hamiorrhage 
except  a  puckering  and  contraction.  In  some  instances  a  clot  softens 
and  assumes  a  puriform  appearance. 

Symptoms. — Active  haemorrhage  is  often  preceded  by  premonitory  symp- 
toms. Thus  thei'e  may  be  general  excitement  of  the  circulation,  with  a 
quick,  shai"p,  and  full  pulse ;  or  local  sensations  of  weight  or  fulness  and 
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heat  are  complained  of,  with  increased  pulsation,  the  extremities  being 
at  the  same  time  cold.  Special  symptoms  frequently  indicate  the 
approach  of  bleeding  in  connection  witli  particular  organs. 

The  actual  symptoms  may  be  described  as  general  and  local. 

General. — According  to  the  quantity  of  blood  lost,  and  the  rapidity 
with  which  it  escapes,  hgemori'hage  may  either  be  tinattended  with  any 
general  symptoms  at  all  ;  or  it  proves  more  or  less  speedily  fatal ;  or 
gives  rise  to  faintness  or  syncope ;  or  mei^ely  originates  an  anspmic  con- 
dition. 

Local. — The  local  phenomena  necessarily  vary  with  the  seat  and 
amount  of  the  hsemorrhage.  Instant  death  may  result  from  the  mere 
local  effects  of  the  blood  effused.  The  symptoms  usually  observed  are 
dependent  upon  : — a.  Physical  interference  with  the  functions  of  an  organ, 
owing  to  the  mere  presence  of  the  blood,  as  when  it  escapes  into  the 
pericardium,  and  presses  upon  the  heart ;  or  when  a  large  qiiantity 
accumulates  in  the  bronchial  tubes,  h.  Destruction  of  tissues,  which  may 
be  bi'oken  up  or  lacerated.  This  generally  happens  when  extravasation 
takes  place  into  the  substance  of  an  organ,  the  functions  of  which  are 
thus  materially  disturbed,  c.  Irritation  by  the  coagiilated  blood,  this 
being  liable  to  give  rise  to  more  or  less  local  inflammation,  with  its 
accompanying  sj-mptoms.  d.  Kxcitation  of  certain  acts,  which  have  for 
their  object  the  discharge  of  the  blood,  should  it  escape  on  a  free  mucous 
surface.  Thus  blood  in  the  stomach  often  causes  vomiting;  in  the  air- 
passages  it  excites  cough.  The  amount ''and  characters  of  the  rejected 
blood  vary  considerably,  and  valuable  indications  are  usually  thus 
afforded  as  to  the  source  of  a  haemorrhage.  It  is  often  more  or  less  mixed 
with  secretions  and  other  materials.  The  presence  of  blood  may  be 
obvious  to  oi'dinary  objective  examination,  as  in  the  case  of  subcutaneous 
hfemorrhages,  or  bleeding  from  visible  mucous  surfaces  ;  or  it  may  be 
indicated  by  special  physical  signs,  as,  for  instance,  when  it  accumulates 
in  the  bronchial  tubes  or  a  j^le^iral  cavity. 

Diagnosis. — There  are  three  main  classes  of  cases  which  are  met  with 
in  medical  practice,  bearing  iipon  the  diagnosis  of  hfemorrhage.  At 
present  it  will  only  be  practicable  to  offer  a  few  general  remarks  with 
reference  to  these  several  groups,  more  complete  details  on  the  subject 
beino-  o-iven  when  treating-  of  individual  hggmorrhases. 

1.  Blood  may  escape  or  be  discharged  externally,  as  through  the 
mouth  or  anus,  or  with  the  urine.  The  points  to  be  then  determined 
are  : — a.  The  actual  occurrence  of  hemorrhage,  and  the  amount  of  blood 
lost.  h.  The  source  of  the  bleeding,  both  as  regards  the  organ  or  part 
from  which  the  blood  comes  ;  and  the  vessels  from  which  it  escapes. 
c.  The  immediate  cause  of  the  hgemorrhage,  and  the  pathological  condi- 
tion or  lesion  upon  which  it  depends.  At  the  outset  it  is  necessary  to 
warn  strongly  against  relying  too  implicitly  on  the  mere  statements  of 
patients  with  regard  to  haemoiThage,  it  being  the  dtity  of  the  prac- 
titioner to  see  the  blood  for  himself,  if  possible,  and  to  submit  it  to  an 
adequate  examination,  thus  ascertaining  definitely  and  certainly,  not 
only  whether  bleeding  has  really  taken  place,  but  also  the  quantity  and 
characters  of  the  blood  discharged.  It  must  be  borne  in  mind  that 
malingerers  sometimes  pretend  to  be  the  subjects  of  haemorrhage,  while 
other  ^Datients  mislead  unintentionally  ;  that  certain  materials  may  re- 
semble and  be  mistaken  for  blood  ;  and  that  this  is  sometimes  so  altered 
in  its  characters,  or  mingled  with  other  substances,  especially  when  it 
comes  from  the  alimentary  canal,  that  it  cannot  be  recognized  as  blood. 
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Tlie  observation  of  tlie  quantity  ;md  cliaractei's  of  discharfycd  blood  is  often 
of  material  assistance  in  tlie  diagnosis  of  tlie  source  and  immediate  cause 
of  lifpmorrhage,  which  is  fni'tlier  aided  by  a  consideration  of  the  liistoi-y  of 
the  patient;  the  mode  in  which  the  blood  is  expelled;  the  accomp;inying 
sym|)toms,  both  general  and  local ;  the  results  of  objective,  and  par- 
ticularly of  special  modes  of  physical  examination ;  and  the  further 
progi'ess  of  the  case. 

2.  The  diagnosis  of  extravasation  of  blood  into  the  substance  of 
organs  or  tissues  has  next  to  be  considered.  When  hfemorrhages  are 
subcutaneous,  they  are  generally  easily  recognized,  but  those  which 
take  place  in  connection  with  organs,  as  the  brain  or  lungs,  or  into  the 
substance  of  deep  tissues,  often  present  more  or  less  difficulty  in  their 
diagnosis.  Extravasation  associated  with  an  organ  is  usually  indicated 
by  obvious  local  symptoms  I'eferable  to  such  organ,  which  are  fre- 
quently sudden  in  their  onset.  In  this  class  of  cases  the  diagnosis 
com]n-ehends  ; — a.  The  fact  of  hfemorrliage  having  occurred,  and  its 
distinction  from  other  lesions,  h.  The  exact  scat  of  the  extravasation, 
so  far  as  this  can  be  determined,  r.  The  amount  of  blood  effused. 
d.  The  dii'ect  effects  produced  upon  the  implicated  organ ;  and  the 
further  morbid  changes  subsequently  set  up  l)y  the  extravasation. 
These  questions  can  only  be  decided  by  a  careful  consideration  of  each 
individual  case  in  all  its  details. 

3.  Hjemorrhages  sometimes  take  place  into  cavities  within  the  body, 
as  into  serous  or  mucous  cavities,  and  these  may  be  on  a  large  scale. 
Not  imcommonly  such  cases  are  very  obscure,  and  it  is  impossible  to 
make  a  positive  diagnosis,  but  in  some  instances  this  might  lie  arrived  at 
from  a  jjrevious  knowledge  of  the  presence  of  some  morbid  condition 
likely  to  be  attended  with  such  an  event,  for  example,  an  aneurism ;  the 
occurrence  of  general  symptoms  of  shock  and  loss  of  blood;  and  the  dis- 
covery of  local  physical  signs  indicative  of  the  accumulation  of  blood. 

Prognosis. — In  the  large  majority  of  instances  hfemoi'rhage  must  be 
regarded  as  more  or  less  serious,  but  its  gravity  differs  very  widely  in 
diiferent  cases,  and  occasionally  it  is  a  favourable  event  within  certain 
limits.  The  chief  circumstances  which  influence  the  prognosis  when 
blood  escapes  externally  are; — 1.  Its  amount.  2.  Its  source,  and  the 
immediate  cause  of  the  bleeding.  3.  The  power  of  checking  the  haemor- 
rhage, and  its  liability  to  recur.  4.  The  previous  condition  of  the  system, 
and  the  effects  of  the  loss  of  blood  upon  it.  Extravasations  into  organs 
are  always  grave,  but  their  degree  of  danger  depends  on  : — 1.  Their  size 
and  number.  2.  The  organ  involved,  and  the  precise  seat  of  the  lesion. 
3.  The  cause  of  the  ha'-moiThage.  4.  The  immediate  and  remote  effects 
upon  the  organ  implicated.  Hfemorrhage  into  internal  cavities  is 
generally  highly  dangerous,  on  account  of  its  ordinary  causes  ;  the  sei'ious 
intei'ference  with  the  functions  of  important  oi'gans  which  it  involves  ; 
and  the  loss  of  blood,  which  cannot  be  prevented  by  any  direct  means. 

TRiiATMiiNT. — The  general  principles  and  indications  which  are  applic- 
able to  the  treatment  of  hfemorrhages  in  medical  practice,  and  the  means 
by  which  they  ai'e  to  be  carried  out,  are  as  follows: — 

I.  The  first  indication  is  to  stop  the  bleeding,  should  this  be  desir- 
able ;  and  to  prevent  its  recurrence.  It  is  not  always  advisable  to  check 
hiBmorrhage,  pi'uvided  the  amount  of  blood  lost  is  not  serious,  for  it  may 
be  the  means  of  warding  olf  some  worse  evil,  as  in  many  cases  of  bleed- 
ing from  piles,  or  of  epistaxis.  Usually  it  needs  to  be  stopped,  and  the 
following  are  the  measures  to  be  borne  in  mind  for  this  purpose :  — 
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a.  Absolute  rest  of  the  body  in  the  horizontal  postni'e  is  frequently 
demanded;  and,  so  far  as  this  is  practicable,  the  pai't  from  which  the 
blood  comes  should  be  kept  quiet,  every  disturbing-  action  being  avoided, 
such  as  cough  in  cases  of  haemoptysis,  or  vomiting  in  those  attended 
■with  haematemesis.  Any  exertion  that  is  liable  to  excite  the  heart,  or  to 
cause  undue  pressure  upon  the  interior  of  the  vessels,  should  be  guarded 
against  and  avoided. 

b.  Attention  to  positwn  may  prove  most  serviceable,  one  object  being 
to  assist  the  return  of  blood  by  the  veins ;  and  every  impediment  to  the 
venous  circulation  must  be  removed  or  avoided.  Sir  Joseph  Lister 
explains  the  influence  of  certain  positions  in  stopping  bleeding,  by  the 
theory  that  the  arteries  become  conti-acted,  through  the  influence  of  the 
nervous  system,  and  he  believes  that  the  effect  may  travel  some  distance 
by  extension  along  the  vessels,  or  may  influence  I'emote  vessels  by  I'eflex 
or  sj'mpathetic  action. 

c.  The  circulation  must  be  maintained  in  as  calm  a  state  as  possible, 
and  should  it  be  excited,  while  the  heart  is  acting  unduly,  vascular  seda- 
tives are  of  the  utmost  value.  Venesection  is  sometimes  resorted  to  with 
the  view  of  lowering  the  cardiac  action,  but  this  measure  is  only  rarely 
indicated  in  the  treatment  of  hsemori'hage. 

d.  The  administration  of  astringents  in  full  doses  is  generally  called 
for  in  medical  practice,  the  most  important  being  acetate  of  lead,  gallic 
or  pyrogallic  and  tannic  acids,  sulphuric  acid,  alum,  iron-alum,  oil  of 
turpentine,  preparations  of  ergot  or  ergotin,  tincture  or  solution  of 
perchloride  of  iron,  and  tincture  of  hamamelis  or  hazeline.  Some  of 
these  may  be  advantageously  combined,  and  either  opium  or  digitalis 
frequently  forms  a  most  useful  adjunct.  Subcutaneous  injection  of 
ergotin,  ergotinin,  or  sclerotinic  acid  may  often  be  employed  with  great 
benefit.  The  ordinary  vegetable  astringents  are  of  but  little,  if  any, 
value  in  the  treatment  of  internal  haemorrhages.  All  food  and  drink 
should  be  taken  cold,  and  stimulants  must  not  be  given  unless  absolutely 
required.  In  some  forms  of  hiemorrhage  the  constant  sucking  of  ice  is 
exceedingly  serviceable. 

e.  Local  remedies  are  often  indicated,  such  as  pressure  ;  astringent 
applications ;  cold,  especially  in  the  form  of  ice,  which  may  be  usefully 
applied  to  neighbouring  parts,  as  to  the  chest  or  epigastrium  in  cases  of 
hismoptysis  or  ha?matemesis,  or  even  to  distant  parts,  as  in  the  treat- 
ment of  epistaxis,  which  may  sometimes  be  cheeked  by  the  application 
of  cold  to  the  back  of  the  neck.  In  cases  of  lia'moii-hage  fi'oni  certain 
mucous  surfaces,  it  may  be  desirable  to  employ  asti'ingent  injections, 
in  order  to  bring  the  remedy  into  direct  contact  with  the  source  of  the 
bleeding.  Injections  or  a  spray  of  hot  water  have  been  found  very 
serviceable  in  some  forms  of  haemorrhage  from  mucous  surfaces.  It  may 
be  necessary  to  have  recourse  to  surgical  measures,  such  as  the  use  of  the 
actual  cautery,  or  torsion  or  ligature  of  vessels. 

/.  It  is  highly  important  to  ■improve  the  general  condition  of  the 
patient,  and  the  state  of  the  blood,  should  these  be  at  fault  and  give 
rise  to  a  tendency  to  bleeding,  by  the  exhibition  of  good  diet,  tonics, 
tincture  of  perchloride  of  iron,  and  similar  remedies.  In  this  Avay 
hcemorrhage  may  often  be  pi'evented  when  it  tends  to  recur.  On  the 
other  hand,  when  it  is  associated  with  a  full  plethoiic  habit,  the 
administration  of  saline  aperients  from  time  to  time  is  very  serviceable, 
while  the  diet  must  be  restricted. 

g.  Sometimes  it  is  advisable  to  draw  off  blood,  either  to  the  superficial 
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structures  over  the  seat  of  liajraorrliage,  or,  to  some  distant  part,  by 
means  of  heat  or  sinapisms,  leeches,  or  dry  or  wet  cupping- ;  or  to 
prevent  it  from  entering  a  part,  by  the  aid  of  pi'cssure  upon  the  main 
ai'teries. 

li.  The  second  indication  is  to  attend  to  the  general  effects  of  the 
loss  of  blood.  Syncope  must  be  treated  by  ])osition,  slimuhmts,  and 
other  appropriate  measures,  as  will  be  more  fully  descriljed  hereafter. 
In  some  cases  transfusion  of  blood  is  demanded,  in  order  to  save  life, 
and  to  replace  the  blood  which  has  Ijeen  lost.  Anaemia  calls  for  the 
administration  of  some  pi'eparatiou  of  iron,  with  i^i-oper  dietetic  and 
li  y  g i  e n i  c  m  a  n  a  g' e m  e n  t . 

3.  The  local  effects  of  effused  blood  must  also  receive  attention.  In 
rare  cases  it  may  be  desii'able  in  medical  practice  to  have  recourse  to  some 
surgical  operation,  in  order  to  remove  such  an  accumulation.  Usually 
all  that  can  be  done  is  to  keep  the  part  affected  entirely  at  I'est,  and  to 
employ  measures  which  tend  to  pi-omote  the  absorption  or  removal  of 
extravasated  blood.  The  administi'ation  of  iodide  of  potassium,  and  the 
application  of  blisters  are  often  decidedly  useful  measures  for  the  pui'pose 
of  aiding  its  absorption.  If  inflammation  is  set  up,  this  must  be  treated 
by  appropriate  remedies. 

HEMOPHILIA.  HEMORRHAGIC  DiATHESIS. 

Pathology  axu  Etiology. — Under  these  terms  are  included  certain 
cases  in  which  there  is  a  liability  to  excessive  lin?morrhages  from  slight 
causes,  supposed  to  be  due  to  a  peculiar  constitutional  condition  or 
diathesis.  The  condition  is  often  hereditary,  and  may  be  observed  in 
several  members  of  the  same  family,  the  individuals  being  known  as 
"  bleeders."  Mr.  Hutchinson  thinks  it  maybe  associated  with  hereditaiy 
gout.  The  tendency  to  ha?morrha-ge  is  congenital.  HaMnophilia  is  far 
more  frequent  in  males  than  females,  and  the  latter  do  not  usually 
])resent  the  complaint  in  its  typical  form.  At  the  same  time  it  seems  to 
lie  through  the  mothers  rather  than  the  fathers  that  it  is  transmitted  to 
the  sons.  The  subjects  of  hfemophilia  do  not  pi/esent  aiiy  obvious 
jteculiarities.  It  has  been  stated  that  the  blood  presents  cei'tain  changes 
to  account  for  tin;  hnemorrhage,  namely,  tletLcieucy  of  fil)i-inogenous 
elements  and  of  red  corpuscles,  but  the  best  authorities  attii-m  that  the 
l)lood  is  not  altei'ed  ;  nor  have  any  definite  changes  been  discovered  in 
the  blood-vessels,  although  it  is  presumed  that  these  vessels  are  I'eally  in 
an  abnormal  state. 

Symptoms. — Hannophilia  very  rarely  manifests  itself  at  birth,  but 
usually  in  early  infancy  ;  sometimes  at  the  time  of  the  second  denti- 
tion, or  even  later  in  life.  The  symptoms  include  a  mai'ked  tendency 
to  haamorrhages,  either  both  spontaneous  and  traumatic,  or  in  the  less 
marked  cases  merely  spontaneous ;  and  swelling  of  the  joints.  The 
bleeding  is  almost  always  of  the  capillary  vai'iety.  When  spontaneous, 
it  may  be  preceded  by  local  premonitory  symptoms  similar  to  those 
which  are  met  with  in  other  forms  of  heemorrhage.  It  usually  takes 
place  fi-om  mucous  sni-faces,  epistaxis  being  most  fiequent  in  children. 
The  frequency  of  the  hfemorrhages,  their  diiration,  and  the  amount 
of  blood  lost,  vaiy  in  different  cases  and  at  different  times.  Interstitial 
extravasations,  either  diffused  or  circumscribed,  and  superficial  ecchy- 
moses  may  also  occur.  Traumatic  hajmori'liages  also  vary  in  their 
site  and  extent,  and  may  arise  from  contusions ;  wounds  or  cuts,  how- 
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ever  insio-nificant  in  themselves ;  or  slight  operations,  such  as  vaccina- 
tion, leeching,  tooth-extraction,  cutting  the  frsenum  lingute,  or  opening 
an  abscess. 

When  the  joints  are  affected,  those  of  large  size  are  mainly  involved, 
especially  the  knee-joint.  Usually  there  has  been  some  injury,  but  not 
necessarily.  An  aifected  articulation  is  swollen,  more  or  less  fluctuat- 
ing, and  painful.  The  enlargement  seems  to  depend  upon  extravasation 
of  blood  into  the  interior  of  the  joint. 

The  hremorrhages  may  prove  fatal,  either  rapidly  or  slowly ;  or  they 
leave  a  condition  of  extreme  anaemia,  which  lasts  for  a  long  time,  or 
may  never  be  recovered  from.  In  connection  with  the  joint-affection 
febrile  symptoms  may  supervene,  and  this  condition  sometimes  con- 
tinues for  a  long  period,  while  relapses  are  very  liable  to  occur.  Tliose 
who  are  the  subjects  of  hfemophilia  rarely  recover  completely. 

Treatment. — Persons  who  are  affected  with  hfemophilia  should,  if 
practicable,  live  in  a  warm  climate.  They  require  good  food,  including 
plenty  of  meat.  Ferruginous  preparations  and  cod  liver  oil  seem  to  be 
the  best  medicinal  remedies.  Marriage  ought  to  be  prevented,  and  this 
particularly  applies  to  women  belonging  to  families  of  "  bleeders." 
On  no  account  should  any  operation  be  performed  likely  to  cause 
haemorrhage,  especially'  tooth-extraction.  It  is  very  difficult  to  check 
bleeding  by  the  ordinary  measures,  but  early  comjiression  appears  to 
answer  best  in  traumatic  forms.  Tincture  of  iron  may  at  the  same 
time  be  given  freely  internally.  The  effects  of  the  loss  of  blood  must 
be  treated  on  ordinary  principles,  and  transfusion  may  be  called  for. 
In  the  tx'eatment  of  the  joints,  rest  and  sujj^jort  are  chiefly  indicated. 


Chapter  IV. 

INFLAMMATION. 

Inflammation  is  one  of  the  most  common  and  important  pathological 
processes  with  wdiich  we  have  to  deal.  It  is  useless  to  attempt  any 
general  definition  of  the  term  ;  and  it  will  only  be  practicable  in  this 
work  to  present  a  summary  of  the  chief  established  facts  relating  to  the 
subject,  and  of  the  more  important  views  which  ai-e  entertained  concern- 
ing the  inflammatory  jjrocess  and  its  results. 

Etiology. — Under  this  head  it  is  intended  to  point  out  the  obvious 
causes  by  which  inflammation  may  be  originated.  Questions  relating  to 
pathology  will  be  subsequently  discussed.  These  causes  are  numerous, 
and  they  vary  much  according  as  the  morbid  process  effects  different 
structures,  but  the  following  outline  will  serve  to  indicate  their  general 
nature. 

A.  Exciting  causes. — Inflammation  immediately  results  from  some 
injui-y  to  the  affected  tissue,  either  direct  or  indirect,  which  is  not 
sufficiently  powerful  actually  to  destroy,  but  merely  to  impair  its 
vitality,  and  to  disturb  the  conditions  which  are  essential  for  healthy 
nutrition.    Such  injury  may  be  inflicted  in  the  following  ways  : — ■ 
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1.  MecJiam'cal  injury  or  irritation  of  some  kind  is  a  common  cause  of 
inflammation.  Thus  it  may  result  from  a  wound,  bruise,  or  strain, 
]iressure  or  friction,  foreig-n  bodies,  calculi,  extravasated  or  coaq-ulated 
blood,  floating  pai-ticles  in  the  air,  retained  excretions,  worms  and  para- 
sites, tumours,  diseased  bone  or  cartilage,  gouty  concretions,  various 
morbid  deposits,  or  other  organic  changes  capable  of  setting  up  irritation. 

2.  Chemical  irritants  are  also  powerful  agents  in  exciting  inflamma- 
tion. A  specific  kind  of  inflammation  may  be  set  up  in  this  way,  as, 
for  example,  when  croton  oil,  tartar  emetic,  or  a  blister  is  applied  to 
the  surface  of  the  skin  ;  or  when  arsenic  or  cantharides  is  introduced 
into  the  system,  tlie  former  always  aft'ecting  the  stomach,  the  latter  the 
kidneys.  The  inflammation  resulting  from  the  contact  of  air  with 
certain  sui'faces,  or  of  pus  or  gangrenous  fluids,  is  supposed  by  many 
to  come  under  this  category ;  and  so  does  that  set  up  in  the  alimen- 
tary canal  by  many  kinds  of  imjiroper  food,  and  that  due  to  the  irri- 
tatioii  produced  by  some  animals  and  stinging  plants. 

3.  The  direct  action  of  undue  heat  or  cold  upon  animal  tissues  is  a 
prominent  cause  of  inflammation,  its  degree  dejiending  upon  the 
intensity  of  the  irritant  and  other  circumstances. 

4.  Certain  specific  organic  poisons,  either  by  their  local  action,  or  as 
the  result  of  their  presence  in  the  blood,  are  most  important  causes  of 
inflammation,  each  giving  rise  to  its  own  specific  lesions,  and  aifecting 
particular  structures.  These  poisons  either  enter  the  body  from  with- 
out, as  in  the  case  of  the  sevci-a-l  contagious  diseases  ;  or  they  are 
generated  within  the  system,  of  which  the  morbific  agents  oi'iginating 
acute  rheumatism  and  gout  afford  illustrations. 

The  etiological  relation  of  living  organisms  to  cei"tain  forms  of  in- 
flammation is  now  very  generally  believed  in,  but  this  point  will  be 
alluded  to  more  particularly  in  discussing  its  PATHOLoaY. 

5.  Internal  infla-raraations  are  often  caused  by  conditions  wliich  give 
rise  to  a  general  chill,  such  as  exposure  to  cold  and  wet,  or  to  a  di'aught 
when  the  body  is  heated  and  pei'spiring.  These  probably  act  chiefly  by 
contracting  the  small  cutaneous  vessels,  and  driving  the  blood  inwards, 
thus  causing  internal  congestion  ;  partly  by  interfering  with  cutaneous 
exhalation,  in  consequence  of  which  noxious  materin.ls  accumulate  in  the 
blood.    Some  think  that  the  effect  is  produced  through  the  nerves. 

6.  Deleterious  products  may  collect  in  the  system  from  other  causes, 
and  induce  inflammation.  Thus  the  materials  formed  as  the  result  of 
excessive  desti'uction  of  tissues  in  high  fever  may  lead  to  this  result; 
and  the  inflammation  which  sometimes  follows  the  sudden  disappearance 
of  a  chi-onic  skin  disease,  or  the  suppression  of  habitual  dischai'ges,  is 
believed  to  be  induced  in  this  way. 

7.  Undue  activity  of  an  organ,  whether  physical  or  pliysiological,  mny 
give  rise  to  inflammation  of  its  sti'ucture. 

8.  Inflammation  may  originate  in  irritation  of  a,  nerve,  and  it  may 
then  appear  at  a  distance  from  the  seat  of  irritation. 

9.  When  an  organ  or  structui'C  is  inflamed,  it  may  set  up  secondary 
inflammation  in  other  parts,  either  by  direct  extension ;  by  metastasis, 
as  is  generally  believed  ;  or  by  the  convection  of  emboli  or  septic  matters, 
through  the  agency  of  the  blood-vessels  or  lymphatics. 

B.  Predisposing  oaiises. — These  influence  not  only  the  occurrence  of 
inflammation,  but  also  the  part  it  affects,  and  the  variety  it  assumes. 
They  may  be  cla,ssed  as  geyieral  and  local. 

1.  General. — The  condition  of  the  entire  system,  but  especially  that 
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of  the  blood,  may  mateidally  assist  in  predisposing  to  inflammation. 
Tlie  most  important  general  predisposing  causes  are  debility  with  im- 
poverishment of  the  blood,  in  whatever  way  originated ;  plethora, 
especially  from  over-feeding,  combined  with  excessive  indulgence  in 
stimulants  and  general  luxurious  habits  ;  and,  above  all,  the  presence  of 
some  morbid  material  or  poison  in  the  blood,  as  in  the  case  of  the  erup- 
tive fevers,  gout,  rheumatism,  syphilis,  or  diabetes ;  or  when  the 
products  of  tissue-change  accumulate  in  the  system,  either  from  too 
rapid  disintegration,  as  in  fevers,  or  from  deficient  action  on  the  part 
of  the  excretory  oi'gans,  especially  the  kidneys  and  skin.  Children  and 
old  people  are  on  the  whole  most  liable  to  inflainiiiation,  but  this  state- 
ment does  not  apply  to  all  structures.  Persons  of  sanguine  temperament 
are  also  believed  to  be  more  predisposed  than  others. 

2.  Local. — The  chief  local  predisposing  causes  of  inflammation  are 
mechaDical  or  passive  congestioia  ;  defective  nutrition  of  the  tissues,  their 
power  of  resistance  being  diminished,  as  after  a  previous  attack  of 
inflammation,  or  when  the  vessels  are  in  a  state  of  degenei-ation ;  and 
impaired  innervation.  The  last  cause  acts  partly  by  lowering  the 
vitality  of  the  tissues  ;  but  chiefly  by  diminishing  the  power  of  sensa- 
tion and  motion,  so  that  the  patient  is  not  aware  of  the  presence  of 
in'itants,  and  is  at  the  same  time  unable  to  remove  them. 

Anatomical  Characters. — It  will  be  expedient  to  consider  this  part 
of  the  subject  before  discussing  the  pathology  of  inflammation,  and  to 
desci'ibe  at  the  outset  the  minute  changes  which  are  characteristic  of  the 
inflammatory  pi'ocess. 

A.  Histological  changes. — The  microscopical  changes  which  occur  in 
inflammation  have  been  studied  by  many  observers.  The  process  itself 
has  been  watched  in  the  transparent  vasculai'  tissues  of  animals,  in  which 
inflammation  has  been  excited  by  artificial  irritation,  such  as  the  web  of  a 
frog's  foot,  its  mesenteiy  or  tongue,  the  wing  of  a  bat,  or  the  mesentery 
or  omentum  of  certain  rodent  carnivora.  The  effects  of  inflammation 
have  also  been  studied  in  the  cornea,  the  ear  of  the  rabbit,  and  other 
structures.  The  results  of  these  observations  will  now  be  briefly  con- 
sidered. 

] .  Changes  in  connection  ivith  the  Blood-vessels,  Circulation,  and  Blood. — • 
The  phenomena  associated  with  the  vascular  system  constitute  a.  most 
impoi'tant  element  of  the  inflammatory  process,  and  they  occasion  some 
of  its  more  obvious  anatomical  signs. 

a.  Blood-vessels. — In  almost  all  cases  inflammation  is  attended  with 
an  immediate  dilatation  of  the  small  arteries  ;  I'arely  there  is  a  piimary 
contraction  of  short  duration,  according  to  some  observers.  The  late 
eminent  pathologist,  Cohnheim,  stated  that  this  primary  dilatation  may 
subside,  the  vessels  returning  to  their  normal  size,  or  even  in  some 
instances  becoming  contx'acted.  If  the  irritation  is  sufficient,  iiowever, 
to  cause  inflammation,  permanent  dilatation  ensues,  which  increases 
gradually  for  some  ten  or  twelve  hours,  and  then  remains  stationary,  the 
vessels  also  becoming  elongated  and  tortuous.  In  other  cases  the  dilata- 
tion is  continuous  from  the  outset.  The  veins  enlarge  after  a  while,  and 
they  assume  a  varicose  or  aneurismal  aspect,  presenting  little  iri-egular 
bulgings  and  contractions.  The  capillaries  also  dilate,  while  their  walls 
undergo  structural  changes  in  course  of  time,  fat-granules  accumulating 
in  their  substance,  especially  around  the  nuclei,  and  they  send  out 
pi'ocesses  by  budding,  which  finally  join  together.  In  an  inflamed 
vascular  structure  vessels  which  were  previously  visible  become  ob- 
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vionsly  enlarged  ;  while  new  vessels  come  into  view  where  none  were 
seen  before. 

b.  Circulation. — Inflammation  has  been  usually  described  as  being 
attended  at  first  with  increased  rapidity  or  acceleration  of  the  flow  of 
blood,  constituting  what  has  been  long  known  as  defer^tvination  of  blood  ; 
but  expei'iments  seem  to  indicate  that  this  phenomenon  is  not  essential, 
and  some  pathologists  consider  that  it  forms  no  actual  part  of  the  inflam- 
matory process.  Tlie  accelei'ation  is  soon  followed,  when  it  occurs,  by  a 
rather  sudden  return  to  the  normal  rate  of  movement,  and  afterwards 
the  circulation  lags,  and  gi'adual  retardation  takes  place,  this  change 
commencing  in  the  veins.  In  some  experiments  the  blood-stream  has 
appeared  under  the  microsco2:)e  to  flag  abnost  suddenly.  A  to-and-fro 
oscillation  is  then  often  seen  ;  and  finally  complete  capillary  stasis  or 
stagnation  occurs,  the  vessels  appearing  to  be  crowded  with  red  cor- 
puscles. The  stasis  may  be  at  iirst  transitory,  this  being  but  a  "  local 
exaggeration  of  the  genei-al  retardation  of  the  progressive  motion  of 
the  blood,"  but  it  afterwards  becomes  permanent.  Finally  thrombosis 
or  coagulation  of  the  blood  may  occur,  but  not  until  the  capillary  walls 
are  dead.  In  an  inflamed  area  all  the  different  conditions  affecting  the 
movement  of  the  blood  may  frequently  be  observed  in  neighbouring 
vessels.  The  quantity  of  blood  Avhich  actually  flows  through  an  inflamed 
part  is  greatly  increased  in  the  early  part  of  the  process,  and  Cohnheim 
proved  experimentally  that  about  four  times  the  normal  amount  of  blood 
may  flow  through  an  inflamed  limb. 

c.  Blood. — Impoi-tant  phenomena  are  observed  in  connection  with  the 
blood-corpuscles :  — The  white  coipiiscles  accumulate  in  the  vessels,  es- 
pecially in  the  veins,  falling  out  from  the  mid-stream,  loitering  along 
and  finally  adhering  to  the  wall,  thus  forming  a  continuous  motionless 
layer,  the  diminished  central  cmrent  still  persisting,  though  at  a  much 
diminished  rate,  until  stasis  is  completed.  Some  observers  believe  that 
there  is  an  actual  production  of  these  corpuscles  in  the  inflamed  part, 
and  that  their  number  is  in  this  way  increased.  After  a  time  they 
exhibit  the  phenomena  of  what  has  been  termed  migration',  which  was 
desci-ibed  imperfectly  by  Dr.  W.  Addison  in  1842,  and  more  completely 
by  Dr.  Augustus  Waller  in  1846,  but  which  has  in  recent  years  come 
into  special  prominence  in  the  pathology  of  inflammation,  through  the 
investigations  of  Cohnheim  and  others.  The  corpuscles  penetrate  the 
walls  of  the  vessels,  through  which  they  nuiy  be  observed  in  various 
stages  of  their  transit,  forming  button-shaped  elevations,  then  hemi- 
sphei'ical  prominences,  then  pear-shaped  bodies  attached  by  a  pedicle, 
and  finally  separating  altogether.  No  actual  openings  are  left  in  the 
vessels  to  indicate  the  points  at  which  they  have 
escaped.  The  liberated  white  corpuscles  are 
named  leucocytes,  and  after  they  leave  the  vessels 
they  send  out  jDrocesses,  assume  peculiar  shapes, 
and  migrate  far  and  wide  into  the  surrounding- 
tissues,  at  the  same  time  often  undergoing  a 

process  of  division,  and  thus  becoming  increased        Anurboid  Le<iroci/ics  (v 
in  number.    The  red  corpuscles  exhibit  the  same  UcckHnyhauscn) 
tendency  to  aggi-egation  and  stasis,  so  that  they 

frequently  look  like  rods  of  red  coral,  or  they  may  adhere  to  each  other 
so  closely  that  their  outlines  are  quite  obscured.  Often  a  sudden  extra- 
vasation of  a  number  of  coloured  blood-discs  takes  place  from  a  capillary, 
which  has  been  termed  diapedesis.    They  also  migi-ate  through  the  walls 
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of  the  vessels,  cliiefly  the  capiUaines,  but  not  nearly  to  the  same  extent 
as  the  white  blood-cells  as  a  rale  ;  in  the  most  severe  inflammations, 
however,  where  blood  stagnates  in  a  large  number  of  capillaries,  the 
reverse  may  be  the  case.  In  an  inflamed  area  no  migration  occurs  in  the 
centx'e,  where  there  is  stasis  ;  around  this  both  white  and  red  corpuscles 
escape ;  bnt  in  the  outer  circle  only  white  corpuscles  migrate.  The  cor- 
puscles at  first  remain  near  the  vessels  from  which  they  have  escaped  ; 
afterwards  they  are  pushed  off  by  others,  or  washed  away,  by  exuding 
fluid,  or  the  white  corpuscles  migrate  by  their  own  movements.  Dr. 
Lionel  Beale  affirms  that  in  inflammation  minute  particles  of  bioplasm  or 
germinal  matter  of  the  blood  pass  through  small  rents  or  fissures  in  the 
capillary  walls,  and  afterwards  grow  and  multiply  by  division.  Some 
of  these  particles,  he  says,  are  detached  from  white  corpuscles.  He  con- 
siders that  most  of  the  particles  seen  outside  the  vessels  originate  in  this 
way,  and  not  from  the  direct  ti-ansit  of  white  corpuscles. 

Another  phenomenon  which  almost  invariably  occurs  in  inflammation  is 
the  exudation  of  the  liquid  portion  of  the  blood  out  of  the  vessels  into  the 
^surrounding  tissues.  Though  usually  called  liquor  sanguinis,  the  exuded 
liquid  is  rarely  identical  with  this  fluid  in  its  composition.  It  may  be 
mere  serum,  but  as  a  rule  contains  fibrinogenous  materials,  as  well  as 
albumen,  and  also  a  considei^able  proportion  of  pliosphates,  chlorides, 
and  cai'bonates.  Its  nature  and  quantity  will  vary  much  according  to 
the  seat  and  intensity  of  the  inflammatio]i,  as  will  be  more  fully  pointed 
out  further  on. 

The  alterations  thus  far  described  cannot  of  course  be  observed  in 
structures  which  have  no  vessels,  such  as  tlie  cornea  or  cartilage ;  but 
they  may  then  be  noticed  in  the  vessels  of  neighbouring  tissues,  from 
which  the  nutriment  which  supplies  the  non-vascular  structures  is 
derived. 

2.  Changes  in  the  affected  tissues. — According  to  the  so-called  "  cellular 
pathology,"  which  was  at  one  time  generally  accepted,  the  most  im- 
portant element  in  the  inflammatory  process  consists  in  a  primary 
disturbance  of  the  process  of  nutrition  in  the  tissues  themselves.  This 
docti-ine  is  held  by  few,  if  any,  pathologists  at  the  present  day ;  and  any 
nutritive  changes  which  occur  are  generally  regarded  as  secondary  and 
subordinate  to  the  vascular  jDhenomena  already  described.  There  can  be 
no  doubt  that  nutrition  does  become  affected  in  inflammation,  and  this  is 
observed  in  different  degrees  in  different  tissues ;  but  probably  the 
changes  noticed  are  the  result,  and  not  a  part  of  the  inflammatory 
process.  Some  inflammations  have  been  n&med  parenchymatous,  such  as 
that  involving  cartilages,  this  terra  being  intended  to  imply  that  nutritive 
■changes  in  the  tissues  themselves  constitute  the  prominent  feature  of  the 
inflammatory  process. 

In  the  earlier  pei-iod  of  inflammation  the  change  which  the  affected 
tissue  is  believed  by  many  to  undergo  is  an  increase  in  the  nutritive 
activity  of  certain  cellular  elements.  This  inci'eased  activity  is  said  to 
be  observed  chiefly  in  connection  with  those  cells  which  are  active  in 
health,  and  which  contribute  by  their  growth  and  proliferation  to  the 
maintenance  of  the  structure  of  which  they  form  a  part.  Hence  it  is 
exhibited  most  strikingly  by  the  epithelial  elements  of  the  skin,  mucous 
membranes,  and  glandular  oi-gans ;  and  to  a  less  degree  by  the 
endothelium  lining  serous  membranes  and  allied  structui^es.  It  is  very 
questionable  whether  the  fixed  cells  of  connective  tissue  or  of  the  cornea, 
or  cartilage-cells  undergo  any  active  changes  in  inflammation,  but  at  any 
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rate  they  ai-e  far  less  in  degree  ;  while  in  the  higher  tissues,  snch  as  uerve- 
cells,  the  J  do  not  occur  at  all.  The  inflammatory  process  affects  young 
cells  much  moi'e  than  those  of  older  growth;  and  the  changes  are  more 
marked  in  proportion  to  its  intensity.  These  changes  are  thus  de- 
scribed : — The  cells  exhibit  active  amoeboid  movements,  and  undergo 
many  alterations  in  form,  throwing-  out  processes  in  various  directions. 
They  generally  enlarge,  their  protoplasm  increasing  in  amount,  at  the 
same  time  becoming  cloudy  and  giunular,  so  that  it  conceals  any 
enclosed  nuclei.  This  is  exemplified  by  the  so-called  "  cloudy  swelling  " 
of  the  renal  epithelium  in  acute  inflamniation  of  the  kidney.  Cell- 
■proliferatimi  or  germination^  as  it  is  termed,  then  takes  place,  leading  to 
the  active  production  of  new  cells  Ijy  endogenous  development.  This 
results  from  division  of  the  nucleus  and  protoplasm,  or  by  a  process  of 
vacuolation. 

The  later  effects  of  inflammation  upon  tissues  is  in  many  cases  to 
impair  their  nuti'ition  moi'e  or  less,  or  even  to  destroy  them,  as  will  be 
more  fully  pointed  out  presently.  New  cells  are  prone  to  decay,  espe- 
cially if  they  are  very  quickly  produced,  and  if  the  inflammation  has 
been  severe ;  but  they  may  develop  into  a  permanent  tissue,  which 
tends  to  be  of  lower  organization  than  the  original  one.  Where  inter- 
cellular substance  exists,  as  in  cellular  tissue  or  cartilage,  this  often 
softens  and  breaks  down,  and  the  entire  structure  may  become  at  last 
completely  destroyed,  the  histological  elements  being  involved  in  the 
c  o  m  ni  o  n  d  e  s  t  r  u  c  t  i  o  n . 

Dr.  Beale  describes  the  bioplasm  of  inflamed  tissues  as  increasing 
greatly  in  amount. 

B.  Terminations  and  Patliological  Products. — Having  considered 
the  minute  changes  rcgarik'd  as  cliai'acteristic  nf  inflammation,  it  will 
now  be  convenient  to  poiut  out  the  nujre  obvious  effects  which  it  yjroduces, 
and  its  modes  of  termination. 

1.  The  changes  already  described  having  taken  place  to  a  greater  or 
less  extent,  resolution  may  follow,  that  is,  a  subsidence  of  the  vascular 
disturbances,  and  the  absorption  of  any  exudation,  the  tissue  affected 
being  restored  to  its  normal  condition.  Any  leucocytes  which  are  present 
in  it  either  undergo  fatty  degeneration  before  absorption,  or  possibly  may 
re-enter  the  blood-vessels  or  lymphatics.  Resolution  may  take  place  very 
quickly — delitescence  ;  or  it  is  supposed  that  metastasis  may  happen,  which 
implies  the  disappearance  of  inflammation  from  one  part,  with  its  simul- 
taneous appearance  in  some  other  structure. 

2.  Exudation  and  Effusion. — As  already  stated,  inflammation  is  usually 
attended  with  an  escape  of  fluid  from  the  vessels,  varying  much  in  quan- 
tity and  composition.  The  materials  exuded  under  different  cii'cumstances 
may  be  either  sernm  ;  fibrinous  exudation  or  lymph ;  blood  ;  or  mucin. 

a.  Sernm.^The  best  examples  of  this  effusion  are  seen  in  connection 
with  inflammation  of  serous  membranes,  and  in  the  submucous  tissue  of 
certain  parts,  such  as  the  laiynx.  The  fluid  is  not  uniform  in  its  compo- 
sition and  characters,  but  contains  a  variable  amount  of  albumen,  and 
frequently  also  a  small  proportion  of  fibrinogenous  elements,  with  a  con- 
siderable quantity  of  phosphates  and  chlox'ides.  It  may  remain  for  a  long 
time  unaltered;  or  is  absorbed  if  the  inflammation  subsides  ;  or  becomes 
more  or  less  purulent.  The  less  severe  the  inflammatory  jjrocess,  the 
more  likely  is  the  eff'usion  to  be  mei-ely  serous. 

b.  Fibrinous  Exudation, — Lymph — Coagulable  Lymph — Tnfiammatory 
Exudation. — These  terms  are  ajjplied  to  an  exudation  which  is  produced 
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ill  certain  forms  of  inflammation,  the  material  exuded  containing  more  or 
less  tibrinogenons  elements,  and  being  spontaneously  coagulable.  It  is 
especially  observed  in  inflammation  of  sei'ous  membranes  ;  and  is  more 
likely  to  occur  when  the  inflammation  is  severe.  Thei-e  is  in  reality, 
however,  no  distinct  line  of  demarcation  between  this  exudation  and 
inflammatory  serous  eifusion.  It  contains  a  number  of  cells,  which  are 
probably  all  leucocytes.  Dr.  Beale  desciibes  particles  of  bioplasm  as 
being  present  in  it. 

Two  kinds  of  lymph  have  long  been  recognized,  namely,  the  plastic  or 
fibrinous,  which  contains  abundant  fibrin-forming  ingredients,  tends  to 
coagulate,  and  promotes  tissue-development ;  and  the  aplastic,  corpus- 
cular, or  croupous,  in  which  there  are  a  large  number  of  cells,  exhibiting 
but  little  tendency  to  organization,  but  being  on  the  other  hand  prone  to 
the  formation  of  pus  or  other  low  products.  The  state  of  the  patient,  the 
seat  and  intensity  of  the  inflammation,  and  other  conditions  materially 
influence  the  nature  of  the  exudation. 

After  inflammation  has  subsided  the  lymph  frequently  undergoes 
organization  into  a  new  tissue.  Some  pathologists  aflirm  that  only  the 
leucocytes  and  the  cells  produced  by  pi-oliferation,  or  the  particles  of 
bioplasm  (Beale),  become  developed,  the  liquid  portion  merely  nourish- 
ing these  ;  others  maintain  that  the  fibrin  coagulates  and  fibrillates,  and 
itself  contributes  to  the  formation  of  tissue.  Probably  most  of  the  new 
material  is  usually  derived  from  cell-development.  Some  kind  of  con- 
nective or  fibrous  tissue  is  generally  produced,  but  bone,  elastic  tissue, 
epithelium,  or  fat  may  be  ultimately  formed.  Certain  of  the  higher 
tissues,  such  as  muscle  and  nerve,  are  never  developed  under  these  cir- 
cumstances. This  organization  is  well  seen  in  the  changes  which  occur 
in  the  granulation-tissue  by  which  wounds  cicatrize,  and  in  the  adhesions 
and  thickenings  formed  in  connection  with  inflamed  serous  membranes. 
The  consequences  of  these  changes  are  often  very  serious,  various 
structures  becoming  thickened,  hardened,  contracted,  or  bound  together, 
and  transparent  tissues  being  rendered  opaque. 

Even  after  organization  a  process  of  degeneration  may  set  in, 
evidenced  l)y  wasting  or  withering,  the  organized  substance  becoming 
dry,  yellow,  horny,  and  stiif  ;  by  fatty  or  liquefactive  change,  whicli  may 
lead  to  its  absorption  ;  or  by  the  formation  of  black  pigment.  Similar 
changes  may  occixr  in  the  products  of  corpuscular  lymph. 

c.  Blood  is  sometimes  present  in  variable  quantities  in  inflammatory 
exudations,  being  either  the  result  of  migration  of  the  I'ed  corpuscles, 
or  due  to  the  actual  rupture  of  vessels,  especially  of  those  recently  formed. 

d.  Mucin  is  sometimes  met  with  in  inflammation  of  mucous  mem- 
branes, and  gives  a  tenacious,  stringy  character  to  the  fluid  discharged 
from  the  surface. 

3.  Suppuration  or  Formation  of  Pus. — Suppuration  is  a  common 
result  of  inflammation,  but  the  tendency  to  this  termination  varies 
according  to  the  tissue  afl^ected,  and  the  constitutional  condition  of  the 
patient,  and  it  is  generally  more  liable  to  take  place  if  the  inflammation 
is  very  severe  and  concentrated.  Pus  may  form  on  a  free  surface  and 
be  discharged,  being  then  often  mixed  with  other  materials  ;  it  may 
accumulate  in  serous  or  other  cavities ;  or  it  may  involve  the  substance 
of  tissues  and  organs,  either  as  a  circumscribed  abscess,  or  as  diffuse 
purulent  infiltration.  As  regards  its  physical  characters  healthy  pus  is 
a  thick,  viscid,  pale  yellow  liquid,  odoui-less,  alkaline  in  reaction,  with 
a  specific  gravity  of  about  1030.     It  consists  of  a  fluid  portion — liquor 
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■puris — in  which  float  pns-corpuscles  and  other  microscopic  particles, 
ijiquor  puris  is  an  albuminous  fluid,  but  also  contains  salts,  pyin, 
chondrin,  and  fat.  The  corjjuscles,  as  usually  seen  under  the  micro- 
scope, closely  resemble  white  blood-corpuscles  in  size  and  appearance, 
being-  more  or  less  round  or  sometimes  irregular,  and  granular,  and 

having  one  or  more  nuclei,  which  are 
rendered  more  evident  by  the  addition  of 
acetic  acid,  and  often  break  up  when  acted 
upon  b}"  this  reagent.  They  have  the  power 
of  spontaneous  movement  and  migration, 
and  can  alter  in  form,  as  well  as  increase  in 
number  by  fission.  Dr.  Beale  describes  pus- 
corpuscles  in  the  livinij  state  as  being  masses 
of  bioplasm  without  any  cell-wall,  which 
assume  a  variety  of  forms,  but  ai'e  never 
spherical,  send  out  pi'otrusions  in  all 
directions,  these  becoming  detached  and 
forming  new  corpuscles,  and  are  capable 
of  spontaneous  movement.  He  further 
states  that  when  dead  they  assume  the  sphei-ical  shape,  their 
movements  cease,  a  sort  of  cell- wall  forms,  they  become  more  gi'anular, 
and  bacteria  are  developed  in  them.  It  is  in  this  condition  they  are 
usually  seen  under  the  microscope.  It  is  now  generally  supposed  that 
the  great  majority  of  the  pus-cells,  especially  in  the  earlier  stages  of 
inflammation,  are  merely  leucocytes  ;  and  some  observers  maintain  that 
they  ai-e  solely  dei'ived  from  this  source.  Beale  believes  they  are 
derived  from  the  particles  of  bioplasm  which  escape.  Many  pathologists 
hold  that  other  pus-corpuscles  ai'e  subsequently  formed  by  pi'ol iteration 
of  the  cells  and  germinal  matter  of  the  affected  tissue,  and  that  they 
increase  in  number  by  cleavage  and  endogenous  formation.  Leucocytes 
possess  the  power  of  incorporating  or  destroying  the  tissues  with  which 
they  come  into  contact,  and  it  is  pai'tly  in  this  manner  that  an  abscess 
makes  its  way  to  the  surface. 

Various  kinds  of  pus  are  described,  such  as  healthy  or  laudable  ; 
icltorous  or  watery;  seruufi;  saiiiuits  or  hhiody.  It  may  decompose  and 
form  highly  noxious  gases  ;  or  it  may  undergo  physical  and  vital 
changes  if  not  discharged,  its  fluid  portion  being  absorbed,  while  its 
cells  become  withered  and  undergo  fatty  degeneration,  so  that  it  is  con- 
verted into  a  cheesy  mass,  containing  fat  granules,  cholesterin,  shi-ivclled 
cells,  and  nuclei.    Ultimately  the  remains  may  calcify. 

4.  Softening  of  tissues  is  not  an  uncommon  I'esult  of  inflammation, 
and  this  may  terminate  in  the  complete  breaking-down  and  destruction 
of  the  structures  involved.  This  may  be  illustrated  by  the  softening 
which  usually  accompanies  inflammation  of  the  brain  and  cord. 

5.  Induration  is  another  consequence  of  inflammation,  especially  when 
it  is  chronic,  being  due  to  the  substitution  of  an  imperfect  fibrous  tissue 
for  the  normal  structures. 

6.  Interstitial  absorption  is  sometimes  observed,  as  in  the  case  of  in- 
flammation of  bone. 

7.  Ulceration. — When  inflammation  destroys  the  tissues  on  a  surface, 
an  tdcer  is  formed.  If  this  is  quite  superficial,  only  epithelium  being  I'e- 
moved,  it  is  termed  an  excoriation  or  erosion.  Ulcers  of  different  kinds 
frequently  come  under  the  notice  of  the  physician  in  connection  with 
mucous  surfaces.    Usually  there  is  a  discharge  of  pus  after  the  in- 
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Pus-corpuscles,  n.  From  a  health- 
ily-granulating wound  ;  b.  From  an 
abscess  in  the  areolar  tissue  ;  c.  The 
same  treateil  with  dilute  acetic  acid ; 
d  From  a  sinus  in  bone  (necrosis); 

Migratory  pus-corpuseles.  (Kind- 
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flammatory  process  subsides.  An  ulcer  cicatrizes  by  the  development 
of  granulation-tissue  into  fibrous  tissue,  and  the  cicatrix  afterwards 
tends  to  contract,  and  may  thus  lead  to  serious  consequences.  Ulti- 
mately the  original  structures  may  be  developed  anew,  but  this  is  not 
accomplished  for  a  long  time,  and  some  tissues  are  never  reproduced. 

8.  Gangrene  or  Mortification. — If  inflammation  is  very  intense,  rapid 
death  of  the  involved  tissue  in  mass  may  result  under  certain  circum- 
stances, and  a  slough  is  formed,  which  becomes  isolated  from  the  living 
textures,  and  undergoes  a  pi-ocess  of  separation,  leaving-  an  ulcerated 
surface.  Almost  any  tissue  may  thus  mortify,  but  gangrene  is  particu- 
larly liable  to  occur  in  connection  with  the  subcutaneous  areolar  tissue, 
and  the  mucous  membrane  of  the  alimentary  canal,  being  but  rarely  seen 
in  the  substance  of  organs.  It  is  in  these  cases  of  the  moist  kind,  and 
therefore  the  slough  is  liable  to  undergo  rapid  decomj^osition.  Bone  may 
become  necrosed  as  the  result  of  inflammation. 

General  Morbid  An-Vpomy. — The  exact  appearances  and  other  ob- 
jective characters  which  accompany  inflammation  must  of  necessity 
vary  widely,  according  to  the  part  involved ;  the  intensity,  rate  of 
progress,  and  type  of  the  inflammatory  process ;  the  nature  and  amount 
of  its  products,  which  differ  materially  in  different  tissues  ;  and  numer- 
ous other  circumstances.  Hence  it  is  impracticable  to  give  a  definite 
and  precise  general  description  of  its  more  obvious  anatomical  cliaracters. 
It  may,  however,  be  useful  to  present  a  bi'ief  summary  of,  and  to  contrast 
the  more  evident  effects  which  inflammation  produces  in  connection  with 
some  of  the  principal  classes  of  structures. 

The  Skin. — The  morbid  changes  which  'accompany  cutaneous  in- 
flammation ai-e  so  obvious  and  well-known,  that  they  have  come  to  be 
regarded  and  familiai'ly  described  as  the  typical  and  characteristic 
signs  of  the  inflammatory  process.  One  of  the  most  constant  anato- 
mical characters  is  i-edness,  var^dng  in  its  extent,  degree,  and  hue,  the 
latter  usually  tending  towards  brightness.  If  the  inflammation  is 
limited,  the  colovir  is  more  intense  at  the  centre  of  the  affected  area, 
and  fades  off  towards  the  circumference,  while  it  diminishes  or  dis- 
appears under  pressure.  The  small  veins  may  be  visibly  enlarged. 
There  is  increased  local  heat,  either  evident  to  the  touch  or  detected 
by  the  thermometer.  Swelling  or  thickening  of  the  cutaneous  struc- 
tures is  often  evident ;  and  they  either  feel  soft  or  firm  according  to  cir- 
cumstances. The  epithelium  undergoes  proliferation,  while  the  super- 
ficial layers  fi'equently  soon  lose  their  vitality  and  are  shed  freely.  Serum 
may  be  effused  upon  the  surface  of  the  skin,  giving  rise  to  superficial 
moisture  ;  under  the  epidermis,  originating  vesicles,  or  larger  bullsB, 
or  blisters  ;  or  into  the  tissues  beneath,  causing  subcutaneous  oedema. 
A  fibrinous  exudation  containing  leucocytes  may  also  collect  in  tiie  sub- 
stance of,  or  beneath  the  skin,  the  tissues  hence  feeling  thickened,  firm, 
and  brawny.  The  glands  are  liable  to  become  enlai-ged,  their  cells  in- 
creasing rapidly.  Papules,  wheals,  or  pustules  form  iin  certain  varieties 
of  inflammation ;  or  it  may  lead  to  superficial  cracks  or  abrasions, 
ulceration,  diffuse  suppuration,  or  gangrene. 

The  skin  is  the  seat  of  peculiar  kinds  of  inflammation  in  connection 
with  some  of  the  acute  specific  fevers.  In  chronic  cases  the  cutaneous 
striictures  undergo  serious  and  pei'manent  organic  changes. 

Serous  and  allied  Membranes. — In  serous  inflammations  there  is  at 
first  marked  redness,  with  loss  of  polish,  more  or  less  opacity,  and  thicken- 
ing of  the  affected  membrane.     Then  a  fibrinous  exudation  collects  on 
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the  surface,  varying  much  in  its  amoiant,  characters,  and  arrangement, 
whicli  contains  abundant  cells,  consisting  chiefly,  or,  according  to  some 
pathologists,  entirely  of  leucocytes,  but  according  to  others  partly 
derived  fi'om  proliferation  of  epithelium-cells.  At  the  same  time  an 
eifusion  of  serum  takes  place  into  the  cavity,  which  is  more  or  less 
turbid,  and  may  contain  coagula,  as  well  as  numerous  cells  similar  to 
those  present  in  the  fibrinous  layer.  The  further  tendency  is  usually 
towards  the  absorption  of  this  fluid,  and  the  formation  of  thickenings, 
adhesions,  or  agglutinations  involving  the  serous  surfaces.  These  are 
generally  supposed  to  result  from  the  organization  of  the  layer  of  lymph 
with  its  enclosed  cells,  fibrous  tissue  being  thus  developed.  It  has 
been  stated,  however,  that,  at  least  in  many  cases,  this  fibrinous  layer 
does  not  become  organized,  but  undergoes  fatty  degeneration  and  sub- 
sequent absorption ;  and  that  the  adhesions  I'csult  from  the  development 
of  small  vascular  papilla;  or  granulations  which  form  on  the  suit'ace  of 
the  membrane,  under  the  epithelium.  If  the  inflammation  is  intense  or 
])rolonged,  the  fluid  may  become  purulent ;  and  a  similar  termination  is 
apt  to  occur  in  certain  constitutional  conditions. 

Though  serous  inflammations  vary  much  in  their  extent  and  products, 
it  may  be  stated  that  their  general  tendency  is  to  originate  morbid 
materials  capable  of  absorption  or  prone  to  become  organized. 

Mucous  Membranes. — In  connection  with  mucous  membranes  three 
varieties  of  inflammation  are  generally  recognized,  namely,  catarrhal  ; 
croupous,  membranous.,  plastic,  or  fibrinous  ;  and  diphtheritic. 

a.  Catarrhal. — This  is  the  ordinary  form  of  mucous  inflammation. 
It  commences  with  hypersBmia  and  swelling  of  the  membrane,  which 
is  at  first  abnoi'mally  dry.  Soon,  however,  there  is  an  increased 
secretion  of  a  watery  or  viscid  mucus,  the  latter  containing  abundant 
cells,  and  if  the  inflammation  continues  the  discharge  assumes  a  more 
or  less  purulent  appearance,  owing  to  the  large  number  of  cells  present, 
many  of  which  have  the  precise  characters  of  pus-cells.  The  mucous 
glands  and  follicles  enlarge,  and  are  also  filled  with  cells.  In  some 
cases  the  submucous  tissue  becomes  infiltrated,  and  if  it  is  of  lax  texture 
may  be  considerably  oedematous.  Abrasions  or  ulcers  of  a  mucous 
sui-face  are  not  unfrequently  originated  by  inflammation,  and  gangrene 
may  ensue.  If  the  process  becomes  chronic,  considerable  changes  are 
produced  in  the  structure  of  the  membrane  and  its  glands. 

b.  Croupous. — This  variety  of  mucous  inflammation  differs  from  the 
foi'mer  in  that  a  layer  of  so-called  false  membrane  is  deposited  on  the 
sui'face,  varying  in  thickness  and  consistence.  It  consists  of  coagulated 
fibrin,  either  amorphous  or  fibrillated,  enclosing  epithelium  and  other 
cells ;  or  it  may  be  entirely  made  up  of  altered  epithelium  cells,  with- 
out any  fibrin.  Even  when  distinctly  fibrillated  it  shows  no  tendency 
towards  ]>ermanent  organization. 

c.  Diphtheritic. — Some  pathologists  regard  diphtheritic  as  differing 
from  croupous  inflammation,  in  that  a  fibrinous  exudation  forms  not 
only  upon,  but  also  in  the  substance  of  and  beneath  the  mucous  mem- 
brane, which  as  a  consequence  is  destroyed  and  converted  into  a  slough, 
and  an  ulcerated  surface  is  left  on  its  separation.  The  reality  of  this 
distinction  is  very  questionable. 

It  will  thus  be  seen  that  inflammation  of  mucous  membranes  dift"ers 
from  that  of  serous  membranes  in  that  the  products  have  no  tendency 
to  become  orgaiiized. 

Organs. — In  addition  to  other  causes  which  influence  the  inflamma- 
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tory  process,  the  pathological  results  of  iiiflammation  of  a  solid  organ 
depend  very  materially  upon  the  structures  entering  into  its  formation, 
and  they  further  differ  even  in  the  same  organ  according  to  the  pai'- 
ticular  tissue  involved.  In  acute  inflammation  there  is  almost  always; 
a  change  in  colour,  which  usually,  though  not  invariably,  tends  towards- 
redness  at  first,  but  subsequently  may  pass  through  various  hues. 
The  vessels  are  overloaded,  and  an  unustial  amount  of  blood  escapes  on 
section.  Some  organs  become  oedematous  in  the  early  stage  of  inflam- 
mation, so  that  a  quantity  of  serous  fluid  can  be  expressed  from  their 
tissues.  The  principal  more  immediate  effects  are  proliferation  and 
detachment  of  epithelium  cells,  where  these  exist,  the  products  either 
accitmulating  or  being  carried  away  ;  changes  in  special  structures,  such 
as  those  of  the  liver  or  nerve-centres,  usually  of  a  destructive  character ; 
escape  of  fibrinous  exudation  containing  leucocytes  ;  and  either  increase, 
or  softening  and  breaking  down  of  interstitial  tissue,  where  this  is. 
present.  On  account  of  these  elfects  many  very  obvious  alterations  in 
physical  characters  are  brought  about.  Inflamed  organs  are  often 
enlarged  and  heavier  than  noi^al,  or  the  specific  gravity  of  the  affected 
portion  is  increased.  Occasionally  inflammation  leads  to  wasting  and 
diminution  in  bulk  ;  or  the  size  may  remain  unaltered.  The  consistence 
may  be  increased  or  diminished,  some  structures  becoming  apparently 
firmer  and  more  solid,  others  undergoing  rapid  softening ;  it  is  often 
found,  however,  that  even  when  oi'gans  seem  to  be  unusually  firm,  their 
consistence  is  really  lessened,  their  tissue  readily  tearing  or  breaking 
down  under  pressui-e.  A  section  frequently  reveals  marked  alterations 
in  the  general  appearance  and  structure  ;  and  inflammatoiy  products 
may  be  visible  to  the  naked  eye,  or  microscopic  examination  reveals 
their  presence.  The  subsequent  progress  varies  considerably.  Resohi- 
tion  or  absorption  often  takes  place,  the  structures  being  restored  to 
their  normal  condition ;  or  the  inflammation  may  terminate  in  speedy 
destruction  of  the  tissues,  the  formation  of  an  abscess,  dilfuse  suppura- 
tion, or  gangrene.  Ultimately  an  inflamed  organ  may  remain  permanently 
more  or  less  altered ;  or  remnants  of  pathological  products  may  be 
evident,  in  the  form  of  fibroid  tissue,  caseous  or  calcareous  deposits,  or 
other  materials.  Chi'onic  inflammation  of  organs  usually  tends  to  cause 
contraction  and  hardening  of  their  structure,  with  increase  of  cellular  or 
fibrous  tissue. 

Pathology. — The  questions  relating  to  the  pathology  of  inflammation, 
and  the  experiments  bearing  upon  the  subject,  have  become  of  late  years 
so  numerous  and  complicated,  that  it  is  impossible  in  this  work  to 
discuss  it  with  anything  like  completeness.  I  must  therefore  content 
myself  with  giving  a  bx'ief  summary  of  the  chief  views  entertained  with 
regard  to  some  of  the  most  important  practical  points. 

I.  Origin  and  nature  of  inflammation. — a.  The  most  simple  view 
regarding  the  origin  or  immediate  causation,  and  the  essential  nature  of 
inflammation,  is  that  the  process  is  the  direct  result  of  injury  to  a  tissue, 
in  whatever  way  such  injury  may  be  produced,  provided  it  is  not  of 
such  intensity  as  to  destroy  its  structure  or  vitality.  This  is  the  theory 
maintained  by  Prof.  Burdon  Sanderson,  whose  definition  affirms  that 
"  Inflammation  is  the  physiological  effect  of  the  damage  done  to  a  tissue 
when  it  is  injured."  According  to  this  view,  inflammation  is  not  a  new 
process  which  is  set  up  ;  nor  is  it  the  result  or  indication  of  disorder  of 
function,  but  of  arrest ;  "  not  the  diversion  of  the  resources  of  nutrition 
into  new  channels  of  activity,  but  merely  the  accumulation  of  such  re- 
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sources  where  they  are  useless."  Sanderson  is  further  of  opinion  that 
the  vascular  system  is  alone  concerned  in  the  process,  and  that  all  its 
phenomena  are  due  to  changes  affecting  the  blood-vessels  and  the  circula- 
tion. Tiiere  is  no  detectable  structural  change  in  the  vessel-wall. 
Cohnheini  regarded  it  as  possibly  chemical  in  its  natui-e,  and  called  it 
"  molecnlar." 

b.  According  to  a  second  theory,  the  influence  of  the  nervous  system  is 
held  to  be  a  necessary  factor  in  the  production  of  inflammation.  There 
is  by  no  means  an  agreement  of  opinion,  however,  as  to  the  modes  in 
which  this  system  is  su]iposed  to  act.  The  chief  views  are,  that  its 
influence  is  exeiied,  in  different  cases,  either  through  a  direct  disturb- 
ance leading  to  abnormal  action  of  the  nerves  of  the  part  affected; 
through  certain  cerebro-spinal  centres  ;  by  nervous  sympathy  of  related 
parts,  or  diminished  action  of  the  nerves  of  one  part  leading  to  excessive 
action  of  those  of  another  part;  or  by  vaso-motor  reflex  action.  With 
regard  to  the  effects  which  the  nervous  system  produces,  it  is  generally 
supposed  to  act  upon  the  vessels,  affecting  their  calibre,  and  thus  influ- 
■encing  the  circulation ;  but  some  authorities  liold  that  there  are  special 
trophic  nerves,  and  that  these  are  dii-ectly  concerned  in  the  inflammatory 
process,  through  their  influence  upon  the  nutrition  of  the  tissues. 

c.  At  one  time  the  view  almost  universally  accepted  of  the  nature  of 
inflammation  included  it  under  the  general  doctrine  known  as  the  cellular 
pathology  of  Vii'chow.  According  to  this  theory,  which  is  still  upheld  by 
rSome,  at  least  in  a  partial  degree,  inflammation  is  an  active  process,  and 
consists  in  an  alteration  or  perversion  of  the  nutrition  of  the  tissues  them- 
selves. It  was  based  on  the  "  prolifei'ation  of  cells,"  which  was  supposed 
to  take  place  abundantly  in  inflamed  structures ;  and  on  the  textural 
changes  which  inflammation  leaves  behind  it.  Tlie  investigations  of 
late  years  have,  however,  shown  that  the  cells  which  were  believed  to 
•originate  in  pi'oliferation  have  really  migrated  from  the  blood-vessels. 
Beale  holds  a  distinct  theory  coming  under  this  category,  namely,  that 
the  inflammatory  process  is  attended  with  a  rapid  growth  of  bioplasm. 

d.  The  latest  theory  as  to  the  origin  of  inflammation  is  a  development 
•of  the  "  germ-theory  "  of  the  causation  of  disease,  which  is  at  present  in 
.such  high  favour.  Hueter  advanced  the  view  that  this  process  is  asso- 
ciated with  the  action  of  germs  or  organisms  universally  present  in  the 
air  or  in  water,  which  he  terms  "viable  inflammation-exciters."  He 
maintains  that  acute  inflammation  invariably  depends  on  the  morbific 
influence  of  septic  organisms — air-germ,  water-germ,  or  gei'm  which 
sticks  to  the  missile  or  weapon  which  inflicts  an  injury.  He  assumes 
that  these  organisms  exist  everywhere,  with  the  exception  of  mountain- 
ous i"egions,  near  and  above  the  line  of  perpetual  snow,  ready,  whenever 
access  is  offered  to  them,  to  enter  the  body  and  fulfil  their  morbific 
functions;  and  when  a  tissue  is  injured  in  any  way,  its  vitality  being 
impaired  and  depressed,  they  ai'C  enabled  to  penetrate  it.  Ogston  found 
the  pus  in  acute  abscesses  loaded  with  micrococci,  and  also  the  pyogenic 
membrane  infiltrated  with  similai'  organisms  ;  he  therefore  attributes 
the  suppuration  to  the  action  of  these  germs,  and  infers  that  acute 
inflammation  in  general  depends  on  a  similar  cause.  Watson  Cheyne 
maintains  that  there  are  a  number  of  varieties  of  micrococci,  some 
hurtful  and  some  harmless,  and  that  many  abscesses  are  directly  caused 
by  hurtful  forms ;  or  that  under  certain  circumstances  even  hai'mless 
forms  may  cause  an  abscess. 

Prof.  Burden  Sanderson,  in  his  Lmnleian  Lectures,  delivered  in  1882, 
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laid  down  the  following  propositions  as  to  the  relation  of  germs  to  the 
inflammatory  process  : — 1.  The  exudation  of  a  normal  inflammation  is 
not  infective.  2.  No  organisms  endowed  with  inflammation-producing 
phlogogenic  particles  exist  in  the  atmosphere,  or  in  the  ordinary  aqueous 
liquids  with  which  our  bodies  come  into  contact.  3.  Whenever  an  in- 
flammation becomes  infective,  it  owes  that  property  to  chemical  changes 
in  the  exudation  liquid,  of  which  the  presence  of  microzymes  is  a 
necessary  condition.  Conversely,  septic  organisms  which  are  infective 
owe  their  infectiveness  to  the  exudative  soil  in  which  they  have  grown. 
4.  The  introduction  into  the  lymphatics,  and  eventually  into  the  blood- 
stream, of  microzymes  which  have  been  grown  in  septic  exudation  is  one 
of  the  mechanisms  by  which  the  seeds  from  which  secondary  or  infective 
inflammations  spring  are  disseminated. 

Experiments  have  proved  that  the  mere  admixture  of  a  large  pro- 
portion of  inflammatory  exudation  with  the  blood  is  not  in  itself  a 
matter  of  serious  moment ;  and  that  even  pus-corpuscles  have  no  toxical 
properties,  so  long  as  they  retain  their  integrity,  and  are  not  unfit  again 
to  enter  the  circulation.  Moreover,  septic  organisms  may  be  brought 
into  contact  with  living  tissues  without  producing  any  disturbance  ;  and 
when  septic  products  enter  the  circulation  by  the  lymphatics,  they 
possess  the  power,  not  of  pi'oducing  inflammation  in  undamaged  tissues, 
but  of  transforming  the  normal  effects  of  injuries  into  infective  pro- 
cesses. 

2.  Explanation  of  phenomena  and  products  of  inflammation. — It 

is  not  difficult  to  explain  the  more  obvious  signs  of  inflammation,  and  the 
evident  changes  which  it  produces.  Redness  is  due  chiefly  to  over- 
loading of  the  blood-vessels,  and  to  blood-stasis ;  pai'tly  to  migration 
of  red  corpuscles,  or  to  small  extravasations.  The  alterations  in  the 
blood -pigment,  and  the  accumulation  of  inflammatory  products  will 
explain  subsequent  changes  in  colour.  Swelling,  increase  in  bulk, 
and  alterations  in  consistence  and  specific  gravity,  depend  upon  the 
augmented  quantity  of  blood  in  the  afl'ected  part,  the  presence  of 
inflammatory  exudation  or  effusion,  and,  according  to  those  who  believe 
in  the  process,  npon  cell-proliferation.  Acute  softening  and  wasting  of 
an  organ  is  usually  due  to  rapid  degeneration  and  destruction  of  its 
tissues.  With  I'egaid  to  the  increased  heat  of  external  parts  which  are 
the  seat  of  inflammation,  the  experiments  of  Cohnheim  seem  to  have 
proved  conclusively  that  it  dejjends  on  the  activity  of  the  circiilation, 
and  not  on  excessive  tissue-change  in  the  affected  structures,  as  was 
formerly  believed. 

Coming  now  to  the  consideration  of  the  minute  changes  observed  in 
inflammation,  the  dilatation  of  the  blood-vessels  is  accounted  for  by 
Sanderson  simply  on  the  ground  that  they  have  lost  their"  vital  power" 
or  power  of  resistance.  Others  believe  that  it  is  due  to  a  vaso-motor 
paralysis;  while  it  is  maintained  by  some  authorities  that  there  are 
vaso-dilator  fibres  which  cause  active  dilatation  of  the  vessels.  It 
appears  from  the  most  reliable  experiments  that  the  increased  rapidity 
of  the  flow  of  blood  along  the  dilated  vessels,  or  so-called  "  determination 
of  blood,"  which  is  noticed  at  the  outset  of  the  inflammatory  pi-ocess  in 
some  instances,  is  not  essential,  and  is  often  absent,  and  it  is  regarded 
by  Sanderson  and  others  as  forming  no  actual  part  of  this  process.  The 
retai'dation  of  the  circulation,  and  the  diminished  velocity  of  the  blood- 
current  which  thus  ensues,  is  at  first  due  to  the  widening  of  the  blood- 
stream, and  then  to  the  changes  in  the  xvalls  of  the  vessels  themselves,  which 
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render  it  more  difficult  for  the  blood  to  pass  through  them  than  in  the 
normsil  condition,  the  natui'al  friction  being  increased.  Stasis  of  the 
blood  is  also  accounted  for  by  the  changes  in  the  vascular  walls,  and  not 
by  any  alteration  in  the  blood  itself.  This  stasis  Sandei'son  does  not 
regard  as  a  necessary  part  of  the  inflammatoiy  state,  but  rather  as  a 
sequela  or  consequence,  occurring  only  here  and  there  in  the  inflamed 
area.  He  states  that  when  the  action  of  the  cause  can  be  limited,  stasis, 
if  it  occur,  is  limited  to  the  parts  most  injured  ;  and  he  looks  upon  it  as 
an  expression  of  higher  degree  of  injury  than  that  required  to  produce 
the  inflammatory  state. 

The  retardation  of  the  blood-stream  is  the  proximate  cause  of  tlie 
loitering  of  the  corpuscles,  antl  this  retardation,  especially  in  the  veins, 
appears  to  be  essential  before  migration  can  take  place.  These  corpuscles 
peneti'ate  the  vascular  walls  by  virtue  of  "  the  power  which  leucocytes, 
and  other  amoeboid  bodies  resembling  them,  possess  of  intruding  their 
own  substance  into  that  of  dead  tissues,  and  of  any  material  capable  of 
imbibition  with  which  they  ai'C  brought  into  contact  in  an  active  state." 
They  do  not  make  their  way  through  the  vessels  by  any  increased 
activity  on  their  own  pai't. 

The  increased  exudation  of  coagulable  fluid  seems  also  to  be  due  to 
the  impaired  vitality  of  the  vessels,  there  being  consequently  excessive 
leakage.  The  accumulation  of  this  fluid  is  subsequently  partly  the 
effect  of  deficient  absorption  or  drainage,  due  to  increased  percentage  of 
solids,  and  especially  of  the  number  of  corpuscles  in  the  exudation,  and 
partial  obstruction  of  the  lymph-ducts ;  while  less  escapes  from  the 
vessels.  Its  coagulation  is  said  to  depend  on  the  fact  that  some 
leucocytes  which  have  escaped  undergo  disintegration,  become  dissolved 
in  the  liquid  in  which  they  are  suspended,  and  impart  to  it  the  property 
of  pi-oducing  fibrin. 

The  origin  of  pus-corpuscles  is  a  point  about  which  there  is  much 
difference  of  opinion.  Sanderson  believes  that  they  are  entirely  leu- 
cocytes ;  others  maintain  that  they  are  partly  products  of  cell-prolifera- 
tion, and  that  they  can  themselves  multiply.  Beale  is  of  opinion  that 
they  are  derived  from  particles  of  bioplasm. 

3.  Terminations. — By  many  pathologists  inflammation  is  regaixled  as 
taking  an  active  ])art  in  the  processes  by  which  the  lesions  it  sets  up  are 
repaii'ed,  but  Sanderson  is  sti'ongly  opposed  to  this  notion.  His  views 
ai'e  thus  expressed: — "Resolution  of  an  inflammation  means  either 
that  the  temporarily  arrested  processes  of  normal  life  simply  go  on 
again  ;  or,  if  the  process  has  caused  destruction,  this  has  to  be  repaired, 
not  by  a  continuation  of  the  active  process,  but  simply  by  the  restitution 
of  the  normal  condition."  "  Stasis  is  the  mechanism  by  which  inflam- 
mation kills,  and  thereby  gives  occasion  to  further  pathological  changes, 
of  which  necrosis  is  the  starting-point."  "  The  only  direct  after-effect 
of  inflammation  is  necrosis,  that  being  dependent  on  the  airest  of  the 
circulation ;  and  the  processes  of  restitution  of  structures  which  have 
thus  ceased  to  live  cannot,  with  any  regard  to  accuracy,  be  regarded  as 
parts  of  inflammation,  or  as  in  any  way  different  fiom  those  by  which 
the  same  sti'uctures  are  restored  when  destroyed  by  other  agencies.  The 
determining  cause  in  the  one  case,  as  in  the  other,  is  the  power  of 
renewal  inherent  in  the  adjacent  undestroyed  tissue."  Observations 
on  the  reparation  of  the  cornea  after  injury,  showing  that  this  takes 
place  by  an  exogenous  growth  fi'om  the  margin ;  and  also  the  phe- 
nomenon of  healing  by  "  grafting,"  are  corroborative  of  this  view. 
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Symptoms. — The  precise  clinical  phenomena  associated  with  inflamma- 
tion necessarily  present  much  diversity  accordino-  to  its  seat  and  other 
circumstances,  but  the  following  outline  will  serve  to  indicate  their 
general  nature. 

1.  Iiocal. — a.  If  an  inflamed  part  is  visible  it  usually  presents  the 
characteristic  objective  phenomena  already  described  ujider  the  anatomical 
characters,  especially  redness  (robor),  swelling  {tumor),  and  increased 
local  heat  (ardor). 

b.  Inflammation  is  commonly  attended  with  local  subjective  symptoms. 
Of  these  pain  is  one  of  the  most  frequent,  its  intensity  and  characters 
differing  much  according  to  the  tissue  affected ;  it  may  be  entirely 
absent,  however,  even  when  structures  are  involved  whicli  are  usually 
very  painful  when  inflamed.  Anything  that  disturbs  or  irritates  the 
affected  part  will  generally  aggravate  the  painful  sensations ;  while 
there  is  almost  always  tenderness  on  pressure,  if  the  inflamed  part  can 
be  thus  influenced,  which  may  exist  even  without  any  spontaneous  pain. 
Other  morbid  sensations,  not  amounting  to  actual  pain,  ai-e  often  com- 
plained of,  such  as  uneasiness,  itching,  burning,  fulness  or  tension. 
These  symptoms  are  necessarily  due  to  the  nerves  being  affected  in  some 
way  or  other,  either  being  involved  in  the  inflammatory  process,  or 
pressed  upon  by  exudation.  Sympathetic  pains  are  sometimes  referred 
to  pai'ts  distant  from  the  seat  of  inflammation;  or  pain  may  only  be  felt 
in  some  remote  structure  which  is  supplied  by  the  same  nerve  as  that 
which  is  affected. 

c  The  functions  of  inflamed  organs  and  tissues  are  always  disturbed 
more  or  less,  on  account  of  the  vascular  disorder ;  of  actual  changes  in 
the  involved  textures ;  of  the  mechanical  effects  of  the  pathological  pro- 
ducts ;  and  of  the  acts  which  these  frequently  excite  with  a  view  to  their 
removal,  such  as  cough  in  bronchitis.  Secretions  are  often  modified  as 
to  quantity,  general  characters,  and  composition,  when  the  organs  form- 
ing them  are  inflamed. 

d.  The  accumulation  of  effusion  or  exudation  may  lead  to  more  or  less 
serious  symptoms,  by  interfering  with  neighbouring  structures  and  organs. 
This  is  well  exemplified  in  cases  of  inflammation  of  serous  membranes 
leading  to  much  eff'usion. 

e.  When  internal  parts  are  the  seat  of  inflammation,  this  condition 
can  often  be  made  out  by  physical  examination,  which  reveals  physical 
signs  of  a  moi'e  or  less  significant  character. 

2.  General  or  constitutional. — At  pi'esent  it  must  sufiice  to  state 
that  the  symptoms  of  acute  inflammation  are  ihoi^e  oi  fever  ot  pyrexia, 
which  will  be  hereaftei-  described.  The  fevei'  is  usually  of  the  so-called 
inflammatory  type  at  the  outset,  but  differs  much  in  its  intensity,  espe- 
cially according  to  the  tissue  affected.  The  occurrence  of  suppuration 
is  often  indicated  by  one  or  more  severe  rigors,  and  the  fever  is  then 
apt  to  be  irregular,  or  to  assume  the  adynamic  or  hectic  type.  Typhoid  or 
adynamic  symptoms  are  also  liable  to  be  developed  undei'  other  circum- 
stances, but  particularly  if  the  inflammation  assumes  a  low  form,  or  if  it 
terminates  in  gangrene. 

In  many  forms  of  acute  inflammation  the  blood  is  hypei-inotic,  contain- 
ing excess  of  fibrinogenous  elements,  and  coagulating  firmly,  often  pre- 
senting the  "  buffy  "  coat.  Water  is  in  excess,  but  albumen  and  salts  are 
deficient.  The  red  corpuscles  often  show  a  marked  tendency  to  run 
together,  and  undei'  the  microscope  are  seen  to  form  "I'ouleaux." 

The  fever  attending  inflammation  is  regarded  as  symptomatic  or  sympa- 
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thefic,  but  its  cause  is  not  satisfactorily  explained.  It  lias  been  attributed 
to  centric  nervous  disorder;  to  general  vaso-motor  disturbance  ;  and  to 
increased  temperature  of  the  entire  mass  of  blood,  consequent  upon 
local  excessive  production  of  heat,  but  experiments  are  opposed  to  the 
last  theory.  In  some  cases  the  pyrexia  pi^obably  depends  upon  septic 
products  circulating  in  the  blood. 

Varieties. — Many  named  vai'ieties  of  inflammation  are  recognized, 
founded  on  different  characters.  Thus  it  is  said  to  be  : — a.  Acute,  sub- 
acute, or  chronic,  according  to    its    intensity  and  rate  of  progress. 

b.  Sfhejiic  or  asthenic,  according  to  the  genei'al  symptoms  present. 

c.  Plastic,  adhesive,  sup2Virative,  ulcerative,  or  ganqrenoKS,  according  to  its 
products  and  mode  of  termination,  d.  Circumscribed  or  diffuse,  accord- 
ing to  its  extent,  e.  Healthy  or  phlegmonous,  or  unhealthy,  f.  Primary 
or  idiopathic,  or  secondary,  according  to  its  causation.  Non-specific,  or 
specific,  the  latter  including  rheumatic,  gouty,  syphilitic,  gonorrheal, 
strumous,  tubercular,  and  other  special  forms. 

Treatment. — It  is  not  easy  to  give  even  a  genei'al  outline  of  the  treat- 
ment of  inflammation,  as  this  lias  to  be  so  materially  modified  under 
different  cii'cunistances.  At  the  same  time  it  may  be  worth  while  to 
point  out  the  principles  upon  which  the  management  of  this  important 
morbid  condition  should  be  conducted,  and  the  chief  measures  employed. 

A.  Measui'es  must  be  taken  to  prevent  inflammation,  should  thei'e  be 
any  condition  present  in  which  it  is  likely  to  be  set  up.  Foi"  instance, 
after  an  injury  the  part  affected  should  be  kept  at  rest,  and  appropriate 
remedies  applied.  In  conditions  of  the  blood  which  tend  to  originate 
secondary  inflammations,  every  cai-e  should  be  exercised  in  warding  off' 
such  influences  as  are  likely  to  favour  this  event.  If  thei'e  is  paralysis 
of  any  pai't,  all  local  sources  of  irritation  must  be  avoided.  These  illus- 
trations will  suffice  for  this  point. 

B.  Supposing  inflammation  to  have  become  established,  the  main 
indications  for  treatment,  and  the  means  for  carrying  them  out  are  as 
follows  :  — 

1.  The  fii'st  indication  is  to  snhdne  the  vinrtiid'  process  as  soon  as 
possible,  and  to  prevent  or  limit  the  formation  of  the  various  exuda- 
tions and  effusions  which  it  is  likely  to  produce.  In  order  to  carry  out 
this  principle,  it  is  essential  to  remove  the  cause  of  the  inflammation,  if 
practicable  ;  to  keep  the  part  affected  in  as  complete  a  state  of  rest  as 
possible,  physiological  as  well  as  physical  ;  to  avoid  every  source  of  iia-ita- 
tion ;  and  in  many  instances  to  attend  in  position,  so  as  to  obviate 
accumulation  of  blood.  By  such  measures  fui-ther  distui'bance  will  be 
avoided,  while  the  involved  structures  are  left  in  conditions  most  favour- 
able for  recovery. 

The  more  active  measui'es  employed  in  sul)dning  inflmnniation  ai'e 
those  usually  termed  antiphlogistic,  whi:di  have  for  their  more  immediate 
object  the  lowering  of  the  increased  vascular  action  in  the  inflamed 
tissue.  It  is  necessary  to  allude  bi'iefly  to  the  most  important  of  these 
agencies. 

a.  L'emoval  of  blood. — This  was  in  times  past  the  gi'eat  remedy  for 
inflammation  of  all  kinds,  but  at  the  present  day  the  tendency  is  to  go 
to  the  opposite  extreme,  and  to  ignore  blood-letting  altogether.  Blood 
may  either  be  removed  by  venesection  or  arteiiotomy — general  blood- 
lettiug  ;  ov  it  may  be  taken  immediately  from  the  vessels  in  the  neigh- 
bourhood of  the  affected  structure,  by  means  of  leeches,  cupping,  punc- 
tures, scai'ification,  or  incisions  —  local  blood-letting.    Venesection  is  the 
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common  method  of  general  blood-letting,  but  without  entering  into  any 
discussion  on  the  subject,  I  venture  to  express  the  opinion  that  it  is  not 
often  required  at  the  present  day  in  the  treatment  of  inflammation,  and 
great  care  should  be  exercised  in  determining  that  any  individual  case 
demands  its  adoption.  As  will  hereafter  be  pointed  out,  inflammation  of 
certain  tissues  and  organs  may  necessitate  venesection,  but  it  should 
never  be  practised  if  the  patient  is  debilitated,  or  if  the  inflammation  is 
dependent  upon  some  morbid  poison  in  the  blood.  If  performed  at  all, 
it  should  be  had  recourse  to  at  an  early  pei'iod,  before  inflamniatoi-y  pro- 
ducts have  accumulated  to  any  extent.  Local  blood-letting  is  frequently 
most  serviceable,  and  there  can  be  no  doubt  tliat  it  is  not  made  use 
of  to  the  extent  which  it  deserves.  By  this  means  the  vessels  of  a  part 
can  be  considerably  relieved,  and  thus  a  most  beneficial  local  effect  pro- 
duced, while  the  general  bulk  of  the  blood  is  not  materially  diminished, 
or  the  patient  injured  in  any  appreciable  degree. 

b.  Certain  vascular  depressants,  which  affect  the  circulation  through  a 
direct  influence  upon  the  heart  and  vessels,  are  mvicli  employed  in  check- 
ing or  modifying  the  inflammatory  process.  Of  these  the  most  important 
are  preparations  of  antimony,  aconite,  veratrum  viride,  and  digitalis  in 
full  doses.  Tincture  of  aconite  has  been  found  especially  useful  in  the 
milder  and  limited  foi^ms  of  inflammation.  Tai'tarated  antimony  has 
long  occupied  a  prominent  position  in  the  treatment  of  certain  inflam- 
matory affections,  and  justly  so;  it  exerts  a  powerful  influence  over  the 
heart,  while  at  the  same  time  it  increases  some  of  the  secretions. 

c.  A  class  of  remedies  often  of  much  value,  if  properly  employed,  are 
those  which  increase  the  principal  secretions  and  excretions,  and  thu.s 
relieve  the  blood-vessels,  namely,  purgatives,  diaphoretics,  and  diuretics. 
Purgatives  must  be  used  with  due  caution,  but  it  is  generally  advisable 
to  keep  the  bowels  freely  open,  and  particularly  when  the  blood  is  loaded 
with  products  of  tissue-waste.  The  best  diaphoretic  is  some  form  of 
bath,  especially  the  vapour,  hot-air,  or  Turkish  bath.  Jaborandi  has  been 
found  useful  in  some  forms  of  inflammation,  on  account  of  its  diaphoretic 
action.  Saline  mixtures  are  also  frequently  of  much  service.  Of  course 
these  classes  of  i-emedies  are  severally  contra-indicated  should  thei'e  be 
any  local  inflammation  of  the  bowels,  skin,  or  kidneys  respectively. 

d.  Local  treatment. — There  are  certain  important  local  means  of  sub- 
duing the  increased  vascular  action  in  inflammation,  and  thus  arresting 
or  modifying  the  pi-ocess.  Among  these  the  most  valuable  is  the  ap- 
plication of  cold.  Cold  may  be  applied  by  means  of  rags  dipped  m 
water  or  evaporating  spirit-lotions,  iri'igation,  ice,  or  a  mixtui'e  of  ice 
and  salt  contained  in  a  bladder  or  india-rubber  bag.  It  is  in  the  early 
stage  that  this  remedy  proves  most  useful,  and  wlien  the  inflammation 
is  quite  superficial  or  affects  structures  near  the  sui'face  ;  it  has,  however, 
been  strongly  advocated  in  the  treatment  of  certain  internal  inflamma- 
tions, such  as  pneumonia.  Heat  and  moisture  act  very  beneficially  in 
some  cases,  applied  in  the  form  of  hot  poultices  or  fomentations.  In 
others  turpentine  fomentations,  dry-cupping,  mustard  poultices,  or 
blisters  are  valuable.  All  these  applications  act  mainly  by  inducing 
determination  of  blood  to  the  surface.  The  local  use  of  belladonna  has 
been  found  most  valuable  in  inflammation  of  superficial  pai+s,  especially 
a  mixture  of  equal  parts  of  exti-act  of  belladonna  and  glycerine.  A  lotion 
containing  solution  of  subacetate  of  lead,  or  other  astringent  or  sedative 
applications,  are  also  useful  in  some  cases. 

2.  The  second  indication  is  to  endeavour  to  promote  the  rapid  absorp-  • 
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tion,  or  the  removal  in  some  other  way,  of  exudation  or  other  morhid  pro- 
ducts, and  thus  to  restore  the  implicated  organ  or  tissue  to  as  normal  a 
condition  as  possible.  This  will  be  favoured  by  attention  to  many  of  the 
points  already  mentioned,  such  as  rest  and  position.  In  order  to  aid 
absorption  certain  alteratives  are  extensively  used.  Of  these  mercury  in 
some  form  is  very  comnionly  employed.  In  sypliilitic  inflammations  this 
di'ug  acts  most  efficiently,  but  in  other  cases  it  ought  at  least  to  be  used 
with  particular  cavition,  if  at  all ;  a  great  deal  of  harm  has  been  and 
still  is  done  by  its  indiscriminate  use.  Iodine,  especially  in  the  form  of 
iodide  of  potassium  or  sodium,  is  often  of  real  value.  Liquor  potass^ 
and  the  alkaline  bicarbonates  are  also  serviceable  sometimes. 

Local  measures  intended  for  the  purpose  now  under  consideration 
frequently  pi'oduce  excellent  results,  particularly  the  employment  of 
various  forms  of  counter-irritation,  such  as  blistering,  painting  with  pre- 
parations of  iodine,  the  use  of  iriitating  liniments,  issues,  setons,  or  the 
actual  cautery.  Friction  and  regulated  pressure  are  in  some  cases  most 
serviceable,  and  in  practising  the  former  it  may  be  advisable  to  use 
absorbent  liniments  or  ointments.  Mercurial  ointment  is  much  employed 
in  this  way. 

Absoi'ption  may  undoubtedly  be  assisted  in  some  instances  by  acting 
freely  on  the  various  excretory  organs,  especially  by  promoting  the  func- 
tions of  the  skin  by  means  of  suitable  baths. 

In  some  cases  the  products  of  inflammation  cannot  be  absorbed,  and 
then  it  not  uncommonly  becomes  necessaiy  to  have  recourse  to  some 
operation  for  their  removal.  In  others,  what  has  to  be  aimed  at  is  to 
encourage  certain  acts  by  which  these  products  are  discliarged,  such  as 
the  act  of  coughing  in  cases  of  bi'onchitis. 

3.  In  the  next  place  the  general  condition  of  the  patient  must  be 
attended  to : — The  various  forms  of  fever  met  with  must  be  treated 
according  to  the  principles  wliich  will  be  laid  down  when  considering 
this  subject.  If  the  inflammation  is  of  a  specific  character,  special 
remedies  are  called  for,  such  as  mercury  in  syphilis,  or  colchicum  in 
gout.  In  certain  other  forms  of  inflammation  also  particular  medicines 
have  been  found  most  useful,  such  as  tincture  of  iron  in  eiysipelas,  and 
chlorate  of  potassium  in  inflammations  about  the  mouth  and  thi'oat.  Diet 
must  be  regulated  according  to  circumstances,  and  it  is  impossible  to 
lay  down  any  definite  rules,  so  much  depending  on  the  part  affected,  the 
state  of  the  patient,  and  other  circumstances.  Should  there  be  any 
tendency  to  depression,  nourishing  diet  and  stimulants  ai-e  called  for, 
often  in  considerable  quantities,  and  this  is  especially  the  case  if  sup- 
puration, ulceration,  or  gangrene  sets  m.  Tonics,  such  as  quinine,  bark, 
mineral  acids,  or  tincture  of  iron,  as  well  as  cod-liver  oil,  are  then  also 
indicated.  Of  course  it  is  necessary  to  pay  careful  attention  to  all 
hygienic  conditions. 

4.  Every  precaution  must  be  taken  against  the  occuiTence  of  itntoicard 
terminations,  such  as  suppui'ation,  ulceration,  oi' gangrene.  Should  eitlier 
of  these  occur,  however,  it  must  be  treated  by  appropriate  measures. 
Thus,  the  escajje  of  pus  must  be  encouraged,  oi'  its  formation  checked ; 
ulceration  healed  ;  and  the  separation  of  dead  parts  promoted. 

5.  It  is  often  necessary  to  attend  to  local  symptoms,  these  necessaiily 
depending  upon  the  part  affected.  Among  them  a  prominent  one  is 
pain.  For  its  relief  many  of  the  remedies  already  considered  are  very 
valuable,  but  the  most  important  drug  for  this  purpose  is  opium.  It  is 
exceedingly  serviceable  in  many  inflammations  in  various  other  ways. 
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such  as  by  indticino-  sleep,  arresting  the  peristaltic  action  of  nniscalar 
tissues,  allaying  irritability,  and  probably  directly  influencing  the  inflam- 
matory process.  Opium  is  contra-indicated  or  mast  be  given  with  great 
caution  under  certain  circumstances,  namely,  when  the  respiratory 
organs,  kidneys,  or  brain  are  involved.  Morphine,  hydrate  of  chloral, 
bromide  of  potassium,  tincture  of  henbane,  sulphonal,  and  other  anodynes 
or  hypnotics  are  also  very  useful  in  many  cases  for  the  relief  of  pain  or 
sleeplessness. 


Chapter  V. 
ALTERATIONS    IN  GROWTH. 
I.  Hypertrophy. 

Hypertrophy'  implies  an  over-growth,  and  ought  to  be  strictly  limited  in 
its  meaning  to  the  "increase  in  an  organ  or  striacture  of  its  normal 
tissue-elements."  The  tissue  maybe  augmented  either  from  an  enlarge- 
ment of  its  previously-existing  constituents — simple  hypertrophy  ;  or 
from  the  formation  of  new  and  additional  elements — numerical 
hypertrophy  or  hyperplasia.  It  must  be  noted  that  an  organ  is  usually 
made  up  of  several  structures,  either  of  which  may  become  hypertrophied, 
and  thus  its  active  functions  may  be  improved  or  the  reverse.  For 
instance,  as  has  been  pointed  out  by  Dr.  Quain,  in  the  heart  either  the 
muscular  tissue,  the  fibrous  tissue,  or  the  fat  may  be  increased,  and  each 
form  is  a  true  hypertrophy  of  a  certain  kind.  In  most  cases,  however, 
it  is  the  active  tissue  of  an  organ  which  is  increased,  and  its  functions 
are  thei'eby  promoted.  Muscle  is  peculiarly  prone  to  become  hyper- 
trophied, both  voluntary  and  involuntaiy. 

Etiology  and  Pathology. — 1.  In  the  gi-eat  majority  of  cases  hyper- 
trophy is  the  result  of  an  organ  or  part  being  called  upon  to  do  extra  work, 
and  it  is  truly  a  conservative  or  compensatory  lesion,  to  ward  off  injurious 
consequences  which  might  otherwise  ensue.  Thus,  in  the  case  of  hollow 
muscular  organs,  such  as  the  stomach,  lieart,  or  bladder,  whenever  an 
obstruction  exists  at  an  orifice  or  elsewhere,  interfering  with  the  passage 
or  exit  of  their  contents,  the  tissues,  especially  the  muscular,  almost 
always  hypertrophy.  Involuntary  muscular  tissue  is  very  frequently 
hypertrophied,  and  this  may  be  a  natural  event  for  a  certain  definite 
purpose,  of  which  the  pregnant  uterus  affords  an  illustration.  When 
the  elements  of  a  secretion  or  excretion  accumulate  in  excess  in  the 
blood,  hypertrophy  of  the  organ  or  organs  whose  function  it  is  to  remove 
them  often  ensues.  For  example,  if  one  kidney  is  unable  to  perform  its 
functions,  the  othei'  becomes  enlarged  and  thus  does  double  duty.  If 
either  lung  is  incapacitated  from  any  cause,  the  opposite  one  generally 
becomes  hypei'trophied. 
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2.  Probably  conthmed  excessive  action  of  an  organ,  wlietlier  due  to 
mere  nervous  irritation  or  any  other  cause,  may  lead  to  hypertrophy. 
Nervous  palpitation  of  the  heart,  for  example,  does  in  exceptional  cases 
cause  permanent  enlargement  of  this  organ.  It  is  a  familiar  fact  that 
voluntary  muscles  enlarge  in  proportion  to  the  degree  in  which  they 
are  exei'cised. 

3.  Excess  of  blood  Jl.oicing  to  a  j)a,rt  may  unquestionably  originate 
hypertrophy  of  the  structures  thus  unduly  supplied  with  nutriment. 

4.  Increase  in  a  particular  tissue  may  result  from  the  presence  of  an 
excess  of  its  formative  elements  in  the  blood.  This  is  illustrated  by  the 
large  formation  of  adipose  tissue  throughout  the  body  which  occurs  in 
some  individuals  whose  blood  contains  an  excess  of  fat. 

5.  Occasionally  hj-pertrophy  of  certain  structures  takes  j^lace  without 
any  obvious  caiise,  and  may  be  termed  idiopathic. 

Anatomical  Characters. — Increase  in  weight  is  the  only  necessaiy 
result  of  hypertrophy.  Usually  there  is  enlargement  of  an  oi'gan  thus 
affected,  and  sometimes  change  in  shape,  but  not  always.  The  walls  of 
hollow  organs  are  generally  thickened.  The  tissae  involved  may  be  qiiite 
natural  as  regards  colour,  consistence,  and  other  physical  characters  ;  or 
these  may  be  more  or  less  altei'ed.  The  newly-formed  structure  is  often 
jirone  to  undergo  degeneration,  as  happens  not  uncommonly  in  the  case 
of  the  heart,  and  this  leads  to  further  changes  in  appearance  and  other 
characters. 

Symptoms. — It  frequently  happens  that  hypertrophy  of  an  organ  is 
not  attended  with  any  symptoms  whatever,  especially  when  it  is  com- 
pensatory. There  may  be  signs  of  its  increased  functional  activity,  of 
which  the  patient  is  also  sometiznes  conscious,  as  in  the  case  of  the  heart, 
and  this  excessive  action  occasionally  leads  to  more  or  less  serious  con- 
seq^^ences.  An  enlarged  organ  may  also  mechanically  interfere  with 
neighbouring  structures.  Physical  examination  often  detects  hyper- 
trophy when  it  is  not  otherwise  revealed. 

Treatment. — Should  anything  be  required  in  the  way  of  treatment 
of  hypertrophy,  the  indications  are  to  get  rid  of  the  caiise,  if  practicable  ; 
to  reduce  the  functional  activity  of  any  organ  affected;  to  diminish  the 
supply  of  blood,  or  alter  its  composition  ;  and  to  use  such  remedies  as  are 
known  to  influence  the  growth  of  any  special  organ  or  structure. 


11.  Atrophy. 

Atrophy'  is  the  reverse  of  hypertrophy,  and  implies  a  diminution  in 
the  size  or  number  of  normal  tissue-elements,  the  formei'  being  termed 
simple,  the  lattei-  numerical  atrophy,  Init  both  forms  are  frequently 
met  with  in  combination. 

Degeneration  often  accompanies  atrophy,  and  when  structures  are 
actually  destroyed  and  disappear,  they  must  of  necessity  pass  through 
a  process  of  decay  during  their  removal — necrobiosis.  Atrophy  may  be 
general,  involving  all  the  tissues  and  fluids  of  the  body,  some,  however, 
more  than  others ;  it  may  be  limited  to  a  particular  class  of  structures, 
such  as  the  mtiscular  or  glandular  ;  or  it  may  only  affect  a  special  organ, 
or  even  one  of  its  constituent  tissues,  for  example,  the  heart,  liver,  or 
kidney. 
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Etiology  and  Pathology. — The  following  outline  will  serve  to  indicate 
the  causes  to  which  atrophy  is  due,  excluding  certain  special  forms,  the 
origin  of  which  has  not  been  as  yet  satisfactorily  determined. 

1.  Whatever  interferes  with  the  proper  nutritive  qualities  of  the  blood 
will  give  rise  to  general  wasting  to  a  greater  or  less  degree.  Hence  this 
may  arise  from  direct  loss  of  blood;  from  deficiency  in  the  quantity  or 
quality  of  the  food ;  or  from  diseases  which  interfere  with  digestion  and 
assimilation,  as  well  as  those  which  lead  to  the  excessive  consumption  or 
waste  of  the  nutritive  elements  of  the  blood,  such  as  Briglit's  disease, 
diabetes,  prolonged  si^ppuration,  or  phthisis.  In  cancer  there  is  fre- 
quently an  extraordinary  degree  of  wasting,  involving  also  the  internal 
organs. 

2.  Combined  with  the  foregoing  cause,  or  acting  alone,  there  is  often 
increased  waste  of  tissue,  which  cannot  be  repaired,  such  as  that  which 
occurs  in  fevers  and  many  other  diseases.  In  some  instances  this  kind 
of  atrophy  is  limited  to  one  organ,  of  which  acute  atrophy  of  the  liver 
affords  an  illustration,  although  the  pathology  of  this  disease  is  not 
clearly  understood. 

3.  The  vitality  and  nutritive  activity  of  the"  tissues  generally  may  be 
impaired,  or  only  those  of  some  particular  part  or  organ,  and  thus  genei-al 
or  local  atrophy  may  result.  This  is  in  many  instances  the  normal 
course  of  events,  associated  with  a  natural  impairment  or  cessation  of 
functions,  as,  for  example,  in  senile  atrophy,  of  which  it  is  an  important 
element,  as  well  as  in  the  wasting  of  organs  or  structures,  sach  as  the 
thymus  gland,  spleen,  and  lymphatic  glands,  which  at  a  certain  period 
of  life  become  atrophied  because  their  functional  activity  is  at  an  end. 
The  same  thing  is  seen  in  the  rapid  diminution  in  the  size  of  the  uterus 
after  deliveiy.  In  other  instances  the  imj^airment  of  vitality  of  a  part 
is  due  to  some  previous  disease,  such.as  inllammation.  Excessive  use  on 
the  one  hand,  or  deficient  exercise  on  the  other,  may  produce  the  same 
effect.  There  can  be  no  doubt  that  if  certain  organs  are  exercised  unduly 
they  may  waste,  for  instance,  the  brain  or  testicle ;  while  examples  of 
the  opposite  condition  ai'e  foand  in  the  wasting  of  the  muscles  of  para- 
lysed limbs,  of  bone  after  amputation,  or  of  nerves  after  their  connection 
with  the  cerebro-spinal  axis  has  been  severed. 

4.  An  important  cause  of  atrophy  is  a  deficient  supply  of  arterial  blood, 
in  whatever  way  this  may  be  brought  about,  whether  by  something 
directly  interfering  with  its  entrance  into  a  part,  or  by  over-loading  of 
the  veins  in  long-continued  mechanical  congestion.  To  some  extent 
this  will  explain  senile  atrophy,  the  heart  and  arteries  having  under- 
gone degeneration,  and  the  circulation  being  consequently  feeble  or  im- 
peded. It  is  in  the  production  of  local  atrophy,  however,  that  this  cause 
mainly  acts,  and  any  structure  may  be  affected  if  the  supply  of  blood  is 
not  adequate  to  the  demand,  provided  this  is  not  so  deficient  as  to  lead 
to  gangrene. 

5.  Direct  pressure  upon  an  organ  or  tissue  may  occasion  atrophy,  partly, 
but  not  entirely,  on  account  of  the  interference  with  the  vascular  supply 
thus  brought  about.  The  pressure  of  pericardial  adhesions  and  thicken- 
ings upon  the  heart  occasionally  causes  atrophy  of  this  organ  ;  but  the 
best  illustration  of  this  form  of  atrophy  is  that  which  follows  the  con- 
tinued pressure  of  aneurisms  and  other  tumours,  by  which  bones  and 
othej-  structures  are  often  extensively  removed. 

6.  It  has  long  been  known  that  the  nervous  system  exercises  an 


ATROPHY. 


63 


important  influence  over  nuti'ition,  but  this  fact  lias  in  recent  years  been 
more  clearly  recocrnized.  Wasting  of  muscles  and  other  structures  may 
l)e  definitely  associated  with  diseases  affecting  nerves  or  nerve-centres, 
especially  the  spinal  cord.  This  result  is  partly  attributed  to  want  of 
use  or  cessation  of  function  ;  partly  to  impaired  supply  of  blood  through 
the  vessels ;  but  probably  it  is  to  some  extent  due  to  direct  trophic  in- 
fluence exercised  by  the  nervous  system. 

7.  Certain  medicines,  such  as  mercury,  iodide  or  bromide  of  potassium, 
and  alkalies,  when  administered  for  some  time,  have  the  power  of  causing 
tlie  absorption  and  wasting  of  particular  organs  or  tissues.  This  power 
is  often  made  use  of  in  therapeutics,  for  the  purpose  of  prouKjting  the 
I'emoval  of  morbid  products. 

Anatomical  Characters. — In  general  atrophy  or  marasmus  the  entire 
Ijody  is  more  or  less  wasted,  though  this  may  be  more  evident  in  some 
parts  than  in  others.  The  wasting  may  terminate  in  the  most  extreme 
emaciation.  The  fat  is  first  removed,  then  follows  muscular  tissue, 
and  subsequently  other  structures  become  atrophied,  as  well  as  the 
elements  of  the  blood  and  the  internal  organs.  Tliei'e  is  coii-csponding 
loss  of  weight,  both  as  regards  the  whole  body  and  particular  organs. 
In  a  case  of  cancer  attended  with  much  emaciation  which  came  under 
my  notice,  the  heart  only  weighed  3j  ounces.  The  tissues  generally  feel 
flabby  and  wanting  in  healthy  tone. 

Local  atrojjhy  is  necessarily  attended  with  diminution  in  weight  of 
the  oi'gan  or  part  involved,  and  there  is  usually  a  lessening  in  dimen- 
sions as  well,  though  this  is  not  invariably  the  case,  and  there  may  even 
lie  appai'ent  enlargement,  as  is  sometimes  observed  in  atrophy  of  bone. 
Tlie  physical  characters  of  a  wasted  organ  are  generally  altered.  It 
appears  paler  than  normal  and  less  vascular,  while  its  consistence  is 
changed.  Frequently  it  feels  unusually  dry  and  firm,  and  may  be  re- 
markably tough,  because  its  fibrous  element  remains  longest  unaffected  ; 
wasted  structures  may,  however,  lose  in  consistence  and  become  softened  ; 
while  bone  is  in  some  instances  much  rarified  and  rendered  very  bi-ittle, 
so  that  it  crackles  and  bi'eaks  down  readily  under  pressure.  Atrophy 
occasionally  leads  to  the  entire  removal  of  a  particular  structure,  or  even 
of  a  whole  organ,  so  that  not  a  trace  of  it  i-emains. 

It  is  needful  to  warn  against  mistaking  other  organic  changes  which 
lead  to  diminution  in  the  size  of  organs  for  mere  atrojjhy  ;  and  to  call 
attention  to  the  fact  that  congestion  or  othei'  conditions  may  obscure  the 
loss  of  weight  which  accompanies  this  pirjcess. 

Symptoms. — The  appearance  of  the  patient  constitutes  the  most  promi- 
nent clinical  sign  of  general  marasmus,  but  it  must  be  remembered  that 
the  face  may  present  a  tolerably  healthy  aspect,  while  the  body  is  much 
emaciated.  The  degree  of  wasting  can  only  be  made  out  accurately  by 
weighing  the  patient  from  time  to  time,  and  this  is  especially  required  in 
the  less-marked  cases.  It  may  be  rapid  or  gradual  in  its  progress.  As 
a  I'ule  the  patient  experiences  a  sense  of  weakness,  in  proportion  to  the 
emaciation,  but  this  is  not  always  the  case.  The  muscles  usually  feel 
fiabby  and  deficient  in  firmness.  There  may  be  obvious  signs  of  impaired 
activity  on  the  part  of  certain  organs,  particularly  the  heai't. 

When  an  oi'gan  becomes  atrophied,  there  may  be  no  sign  whatever  of 
this  condition,  or  more  or  less  serious  symptoms  may  result  from  inter- 
ference with  its  functions.  Local  atrophy  can  also  frequently  be  dis- 
covered by  physical  examination,  as  in  the  case  of  the  heart  or  lungs ; 
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and  when  an  external  part,  such  as  a  limb,  is  wasted,  tliis  is  easily 
recognized  by  projDer  objective  investigation. 

Treatment. — In  tlie  ti'catment  of  (/ewerfli  atrophij  the  indications  are: — 
1.  To  endeavour  to  remove  the  cause,  and  to  ciu'e  any  disease  with  which 
it  may  be  associated.  2.  To  repair  the  waste,  by  introducing  into  the 
system  a  due  supply  of  nutritious  food,  in  such  form  as  it  can  be  best 
assimilated.  Milk  and  cream  are  of  great  service  in  many  cases,  as  well 
as  prepared  amylaceous  and  other  kinds  of  food ;  alcoholic  stimulants  in 
moderation  ai'e  also  often  very  valuable.  If  from  any  cause  food  cannot 
be  swallowed,  it  is  frequently  of  great  consequence  that  it  should  be 
administered  by  means  of  the  stomach-pump,  or  introduced  into  the 
rectum  by  nutrient  enemata  or  suppositories.  3.  To  attend  to  the 
digestive  organs,  if  required,  giving  remedies  to  improve  the  appetite,  or 
to  promote  or  assist  digestion.  4.  To  regulate  the  hygienic  conditions, 
change  of  air  being  in  many  cases  an  important  part  of  the  treatment. 
5.  To  administer  medicines,  either  with  the  view  of  curing  a  disease,  or 
of  checking  any  pathological  process  which  may  be  the  cause  of  wasting, 
such  as  fever  or  suppuration  ;  or  of  giving  tone  to  the  system,  and  assist- 
ing in  its  nutrition.  Cod-liver  oil  is  a  most  valuable  remedy  in  many 
forms  of  marasmus.  The  employment  of  "  massage "  has  been  foimd 
most  useful  in  the  treatment  of  certain  forms  of  general  wasting. 

In  local  atrophy  attention  must  be  mainly  directed  to  improving  the 
nutrition  of  the  affected  part,  at  the  same  time  gaiarding  against  making 
any  undue  call  upon  it ;  or,  on  the  other  hand,  as  in  cases  of  atrophy 
from  pai-alysis,  endeavouring  to  rouse  the  involved  tissues  into  activity, 
and  thus  to  promote  their  growth  and  vitality. 


Chapter  VI. 
DEGENERATIONS. 

S'I'RICTIjT  speaking  a  degeneration  is  a  retrograde  metamorphosis,  and 
implies  the  convei-.sion  of  some  tissue  into  one  of  lower  type  and  less 
organized  than  itself,  which  is  incapable  of  pei-forming  efficiently  its 
normal  functions.  This  may  result  either  from  an  immediate  change  in 
its  albuminoid  components  ;  or  from  a  molecular  absorption  of  the  struc- 
tural elements,  and  their  replacement  by  others  lower  in  the  scale.  The 
term  degeneration  is,  however,  also  applied  to  certain  pathological  pro- 
cesses, in  which  a  new  material  derived  fi'om  the  blood  is  deposited  in 
the  midst  of  the  original  elements  of  a  tissue,  which  frequently  leads  to 
their  absorption,  and  may  ultimately  replace  them  entirely.  These  two 
kinds  of  so-called  degeneration  have  been  respectively  denominated 
metamorphosis  and  infiltration.  They  comprehend  pathological  changes 
of  the  utmost  impoi-tance,  which  need  to  be  severally  considered  in  some 
detail. 
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I.  Fatty  De(;eneration. 

This  includes  Patty  metamorphosis  and  Fatty  infiltration,  each 
of  wliicli  re(|uires  sepai'ate  notice. 

1.  Patty  metamorphosis. — The  fact  of  the  direct  conversion  of  the 
albuminoid  oi-  protein  elements  of  tissues  into  fat  has 
been  established  by  observation  and  experiment.  It 
takes  |)lace  in  certain  physiological  processes,  and  is 
a  frequent  pathological  occurrence,  being  also  one 
of  the  natural  events  of  decay  in  old  age,  when  it 
often  leads  to  serious  consequences.  The  formation 
of  adipocere  after  death  is  due  to  fatty  degeneration, 
and  this  change  can  be  produced  artificially  in  dead 
tissues.  The  pi-ocess  may  take  place  in  connection 
with  cells  or  fibres.  The  fat  is  usually  deposited  in 
a  granular  form,  but  ultimately  it  may  accumulate 
into  masses,  or  run  into  drops  of  oil.  The  gi-anules 
are  recognized  by  their  dark  and  distinct  outline  ; 
theii-  peculiar  refractive  power  upon  light ;  and  their 
solubility  in  ether.  Fatty  metamorphosis  can  be 
best  studied  by  a  description  of  the  process  as  ob- 
served in  certain  individual  tissues. 

Muscular  tissue. — Voluntary  miiscles  may  become 
the  seat  of  fatty  change,  but  it  is  in  the  fibi-es  of  the 

T         jjijji-     i  J.-        •  J.  1       1        fibres  of  striped  muscle, 

heart  that  this  degeneration  is  most  commonly  ob-  (lUiuiik'Udi.) 
served.    Under  the  microscope  these  fibres  are  seen 

in  the  early  stage  to  be  somewhat  dim  as  regards  their  transverse  strite, 
owing  to  the  presence  of  a  few  minute  fat-granules,  arranged  either  in 
transverse  or  longitudinal  lines,  or  in  an  irregular  manner.  Ether  dis- 
solves the  fat  and  brings  the  stria3  again  into  view.  The  increase  in  the 
number  and  size  of  the  granules  causes  them  to  become  more  and  more 
obscure,  until  eventually  every  trace  of  muscular  fibre  disappears,  and 
its  place  is  occupied  by  fat  molecules  and  oil  drops.  In  voluntary  mus- 
cular tissue  the  sarcolemma  may  ultimately  rupture,  and  the  fat  then 
becomes  scattered  about.  The  cells  of  involuntary  muscular  tissue  are 
also  liable  to  undergo  fatty  change,  granules  gradually  filling  them  up 
and  concealing  their  nucleus,  complete  destruction  finally  ensuing.  The 
conversion  of  muscle  into  adipocere  after  death  is,  as  already  mentioned, 
a  form  of  fatty  degeneration. 

Blood-vessels. — The  arteries  are  very  prone  to  fatty  degeneration  as 
age  advances,  the  process  either  starting  as  an  immediate  change  in  the 
cells  of  the  inner  coat  or  in  the  muscular  coat,  or  being  associated  with 
the  condition  named  atheroma.  At  last  the  tissues  may  be  more  or  less 
destroyed  and  carried  away  by  the  blood-current,  leaving  uneven  erosions 
on  the  inner  surface  of  the  vessels.  The  capillaries  are  also  apt  to  under- 
go a  fatty  change. 

Nerve-tissues. — Both  nerve-cells  and  nerve-fibres  are  subject  to  fatty 
degeneration,  becoming  the  seat  of  much  molecular  fat,  and  finally 
breaking  down.  This  is  well  seen  in  softening  of  the  brain  or  spinal 
cord,  and  in  the  changes  which  occur  in  the  pieriplieral  portion  of  divided 
nerves. 

The  following  may  be  mentioned  in  further  illustration  of  fatty  de- 
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Fig.  4. 


Fatty  degeneration  of  double 
bordered  nerve  fibres  in  tlie 
peripiierai  part  of  a  divided 
cerebro-spinal  nerve,  a.  After 
tbree  days  have  elapsed  ;  b. 
After  a  fortnight ;  c.  After 
three  weeks ;  d.   After  two 


months, 


(RindjUisch.) 


generation  in  cells.  The  so-called  "  compound  inflammatory  globules  " 
or  "exudation-corpuscles,"  as  well  as  pus-corpuscles,  are  merely  the 
result  of  the  conversion  of  the  contents  of  leuco- 
cytes or  other  cells  into  granular  fat.  In  the 
voas  W)     epithelium  of  the  renal  tubes,  as  well  as  in  the 

l\  cells  of  the  liver,  supra-renal  capsules,  and  lym- 

phatic glands,  fatty  degeneration  also  occurs  ; 
while  the  "  arcus  senilis  "  is  due  to  the  same 
process  taking  place  in  the  cells  of  the  cornea. 
Most  organs  in  their  natural  decay  undergo 
this  change ;  and  it  is  further  exemplified  in 
the  formation  of  many  secretions ;  in  the  pro- 
duction of  the  corpus  luteum  in  the  ovaiy  ;  and 
in  the  degenerative  changes  which  the  jilacenta 
undergoes  on  the  approach  of  the  full  period  of 
pregnancy.  Morbid  products,  such  as  cancel', 
tubercle,  haemorrhagic  infarctions,  inflammatory 
exudations,  and  various  tumours  are  likewise 
subject  to  fatty  metamorphosis. 

When  cells  undergo  fatty  degeneration,  they 
often  enlarge  and  become  more  spherical  and 
distended.  The  granules  .first  appear  at  a 
distance  from  the  nucleus,  scattered  irregularly  ; 
they  then  increase  in  number  and  size,  obscure 
the  nucleus,  and  finally  render  it  quite  invisible. 
The  cell-Avall  is  often  ruptured  or  absorbed, 
leaving  merely  an  accumulation  of  granular  fat,  which  frequently 
separates  into  its  constituent  particles,  owing  to  intermediate  lique- 
faction. 

Caseation  ;  Caseous  or  Cheesy  Degeneration. — These  terms  have 
come  into  considerable  prominence  of  late  years,  and  are  used  to  signify 
the  conversion  of  various  structures  into  a  soft,  dryish,  cheesy-looking 
substance  of  yellowish  colour.  It  is  really  a  process  of  partial  fatty 
degeneration  with  desiccation,  and  the  material  formed  is  found  to 
consist  of  withered  cells,  fat  granules,  partially  saponified  fat,  and 
crystals  of  cholesterin.  Caseation  generally  involves  some  morbid 
product,  or  a  great  accumulation  of  cells  pressing  closely  upon  each 
other,  and  it  is  especially  met  with  where  there  are  but  few  vessels. 
Pulmonary  phthisis  affords  some  of  the  most  frequent  examples  of 
caseous  degeneration,  but  by  no  means  necessarily  associated  with 
tubercle,  in  my  opinion.  It  is  also  often  seen  in  scrofulous  lymphatic 
glands,  cancer,  and  chronic  abscesses.  Ultimately  a  more  or  less  creamy 
or  puriform-looking  fluid  substance  may  be  produced,  or  a  fatty  emulsion, 
which  may  be  completely  removed  by  absorption  or  in  other  ways ;  or 
it  may  become  'encapsuled  by  dense  fibrous  tissue,  and  finally  calcify. 
Caseous  material  is  regarded  by  many  as  a  morbific  poison,  which,  after 
absorption  into  the  blood,  is  capable  of  oi'iginating  tubercle  by  an  in- 
fective process. 

Etiology  and  Pathology. — Some  interference  with  nutrition,  either 
affecting  the  general  system  or  some  local  part,  is,  in  the  great  majority 
of  cases,  the  immediate  cause  of  fatty  degeneration.  Possibly  the 
presence  of  an  excess  of  fat  in  the  blood  may  occasion  a  fatty  change. 
The  obvious  causes  to  which  it  may  be  due  are  : — 1.  Senile  decay,  during 
which  most  of  the  tissues  undergo  degeneration.    2.  Beficietit  supply  of 
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arterial  Hood  to  a  part,  owing  to  obstruction  or  compression  of,  or 
morbid  changes  affecting  the  coats  of  the  vessels.  3.  Some  general 
disease  or  condition  lowering  vitality ;  such  as  phthisis  or  cancer,  or 
considerable  loss  of  blood.  In  this  connection  may  also  be  mentioned 
the  acute  fatty  degeneration  which  occurs  in  grave  cases  of  certain 
specific  fevers  and  othei-  acute  diseases.  4.  Poisoning  by  phosphorus, 
arsenic,  or  antimony.  5.  Certain  special  conditions  affecting  a  structure, 
whereby  its  vitality  is  impaired,  such  as  congestion,  inflammation,  very 
I'apid  development,  or  undue  exercise  of  its  functions. 

Anatomical  Characters. — The  changes  induced  by  fatty  degeneration 
are  usually  quite  obvious  if  the  process  is  at  all  advanced,  but  in  less 
marked  cases  they  can  only  be  detected  by  the  aid  of  the  microscope.  In 
marked  cases  there  is  an  alteration  in  colour,  the  affected  tissue  becoming 
^^sually  paler  than  normal,  and  assuming  a  yellowish  or  brownish  tint; 
this  is  well  seen  in  muscular  tissue,  but  in  some  instances,  as  in  softening 
of  the  brain,  the  colour  ranges  from  white  to  red  according  to  circum- 
stances. A  tendency  towards  opacity  is  also  evident.  One  of  the  most 
marked  changes  is  a  diminution  in  the  consistence  and  power  of  resistance 
of  the  affected  structure,  which  varies  from  a  slight  degree  of  softening, 
the  tissue  breaking  down  under  pressure  or  tearing  more  easily  than  in 
health,  to  its  conversion  into  almost  a  fluid  pulp.  All  vital  properties, 
such  as  elasticity  or  contractility,  are  at  the  same  time  impaired  or  lost. 
When  the  process  is  advanced,  the  affected  tissues  may  have  an  oily  feel, 
and  ether  will  dissolve  out  a  considerable  quantity  of  fat. 

The  remote  pathological  consequences  of  fatty  degeneration  are  often 
very  important.  For  instance,  the  affected  structures  are  liable  to  rup- 
ture, as  happens  sometimes  in  the  case  of  the  heart  or  vessels.  Arteries 
may  also  become  the  seat  of  aneurism ;  or  the  changes  in  them  may  lead 
to  degeneration  of  the  structures  which  they  noui'ish,  owing  to  inadequate 
blood-supply. 

SvMPTOMS. — There  may  be  no  clinical  indications  whatever  of  initj 
degeneration.  This  may  be  due  to  the  fact  that  the  structure  involved 
is  of  but  little  consequence ;  but  even  when  an  important  organ  is  im- 
plicated, such  as  the  heart,  the  process  may  go  on  insidiously  until  it 
becomes  very  advanced,  and  is  only  revealed  by  some  sudden  grave  symp- 
toms. The  phenomena  to  be  looked  for  are  those  signiflcant  of  impaired 
functional  activity  on  the  part  of  the  affected  structure ;  or  of  the 
secondary  lesions  to  which  fatty  degeneration  may  give  rise.  Physical 
examination  may  also  reveal  the  change  in  some  instances,  as  in  the 
case  of  tlic  lu'ai-t  and  vessels. 

2.  Fatty  Infiltration  or  Growth. — This  is  a  process  essentially 
distinct  from  fatty  degeneration,  there  being  no  necessary  change  in  the 
elementaiy   structures  themselves,  but  merely  a  Vm.  b. 

deposit  of  fat  from  the  blood  within  the  cells  of  the 
part  affected,  and  this  infiltrates  the  tissues  to  a 
variable  extent.  The  condition  might,  in  fact,  be 
described  as  a  fatty  liypertrophy.  The  deposit  occurs 
in  the  foi-m  of  oil-drops,  which  ultimately  run  to- 
gether, completely  obscuring  the  other  contents  of 
the  cells,  without  of  necessity  destroying  them. 
In  course  of  time  the  original  tissues  may  degene- 
rate, fi'om  the  mere  pressure  of  the  infiltrated 
fat,  and  may  even  become  finally  absorbed.  The  Liver-ceiiM^^HTtrated  with 
best  examples  of  fatty  growth  are  found  in  the      of.  g^g-  (icmdjieisch.) 
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increase  of  ordinary  adipose  tissue  observed  in  some  individuals,  sub- 
cutaneous as  well  as  around  internal  organs,  constituting  general  ohetsitij ; 
in  connection  with  the  heart ;  in  the  cells  of  the  liver ;  in  voluntaiy 
muscles  ;  and  in  the  formation  of  fatty  tumours.  In  the  first  two  instances 
the  connective-tissue  cells  become  filled  with  fat;  while  in  the  liver  the 
hepatic  cells  are  more  or  less  loaded  with  drops  of  oil,  which  cause  them 
to  become  larger  and  more  spherical,  and  hide  their  contents. 

Etiology  and  Pathology. — 1.  Excess  of  fat  in  the  blood  is  a  common 
cause  of  general  obesity,  and  of  fatty  infiltration  of  oi'gans.  This  may 
I'esult  from  consumption  of  too  much  fat,  oi-  of  aliments  which  con- 
tribute to  its  formation  ;  from  a  deficiency  in  the  amount  of  exercise 
taken,  and  general  luxurious  habits ;  or  from  both  these  causes  com- 
bined. There  is  also  a  diminution  in  the  ordinary  waste  of  fat  under 
these  circumstances. 

2.  In  certain  icasttng  affections  some  of  the  organs  are  prone  to  become 
the  seat  of  fatty  infiltration,  especially  the  liver.  This  is  best  seen  in 
phthisis,  and  is  supposed  to  be  due  to  the  absorption  of  the  general  fat, 
and  its  consequent  accumulation  in  the  blood,  from  which  it  is  after- 
wards deposited  in  the  liver. 

3.  Undoubtedly  interference  with  the  respiratory  process  may  lead  to 
fatty  infilti'ation,  because  the  fat  is  then  not  properly  consumed,  and 
thus  its  not  infrequent  occurrence  in  connection  with  certain  pulmonary 
and  cardiac  affections  will  be  partly  accounted  for. 

4.  Local  inactivity  may  be  the  cause  of  fatty  infiltration.  Thus  it 
may  be  observed  in  voluntary  muscles  which  are  paralysed  or  otherwise- 
rendered  inactive. 

An.vi'omical  Characters. — Fatty  infiltration  of  an  oi'gan  may  occasion 
enlargement,  accompanied  with  a  certain  degree  of  alteration  in  form, 
there  being  a  tendency  towards  roundness  of  margins  and  general  outline. 
The  colour  also  becomes  paler,  and  may  be  similar  to  that  of  adipose 
tissue.  The  principal  changes  observed  are  that  the  affected  structure 
is  softened,  and  has  the  doughy  feel  characteristic  of  ordinary  fat ; 
while  evidence  of  the  presence  of  more  or  less  oil  may  be  obtained, 
either  by  the  finger,  the  knife,  blotting-paper,  or  ether.  Micioscopic 
examination  reveals  the  appearances  already  described. 

Symptoms.— General  obesity  is  usually  evident  enough  in  the  appeai- 
ance  of  the  individual.  Many  individuals  who  are  abnormally  fat  feel 
no  inconvenience,  enjoy  good  health,  and  are  physically  and  mentally 
active.  The  tendency  in  such  subjects,  however,  is  to  feel  languid,  to  be 
deficient  in  bodily  activity  and  vitality,  disinclined  for  exertion,  and  easily 
tired.  The  muscles  are  generally  wanting  in  healthy  tone  and  firmness. 
Digestive  disturbances  are  common ;  the  cardiac  action  is  easily  dis- 
turbed ;  and  there  is  often  shortness  of  breath  on  exertion.  Not  un- 
commonly the  mental  faculties  are  also  dull  and  inactive.  In  extreme 
cases  the  patient  experiences  great  distress  and  discomfort,  and  is. 
incapable  of  any  exertion. 

Fatty  infiltration  of  an  organ  may  be  indicated  by  symptoms  pointing 
to  impairment  of  its  functions  ;  as  well  as  by  physical  signs.  The  con- 
dition is,  however,  often  difficult  of  diagnosis ;  but  it  may  be  of  little 
moment.    In  the  case  of  the  heart  it  is  of  decided  importance. 

Trea'J'ment. — In  the  treatment  of  fa.tty  degeneration  all  that  can  be 
done  is  to  improve  the  general  nuti-ition,  as  well  as  that  of  the  affected 
structure,  by  the  aid  of  good  food,  tonics,  cod-liver  oil,  and  similar 
remedies.    Care  must  be  taken  to  avoid  any  undue  strain  upon  im- 
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portant  stracfcures  which  ai'e  the  seat  of  this  change,  such  as  the  heart 
or  vessels. 

(jre)ieral  ohesity  is  usually  treated  by  restricting  and  I'egulating  the 
diet,  especially  cutting  off  or  limiting  those  ai-ticles  which  contribute 
to  the  formation  of  adipose  tissue ;  by  making  the  patient  avoid 
sedentary  habits,  and  take  sufficient  exercise  ;  by  keeping  the  bowels 
acting  freely,  especially  by  means  of  iniueral  waters  ;  by  employing 
baths  to  pi-omote  the  action  of  the  skin  ;  and  in  every  respect  regu- 
lating the  habits  of  the  jaatient.  Mr.  Towers-Smith  has  recommended 
a  special  method  of  treating  this  condition,  which  consists  in  giving  for 
a  certain  time  a  purely  nitrogenous  diet,  with  a  large  quantity  of  hot 
water.  Medicines  are  of  but  little  service,  bat  liquor  potassfe,  iodide  of 
23otassium  in  large  doses,  and  preparations  of  fncv,s  vesiculosus  or  sea- 
weed, have  been  administered  for  the  purpose  of  reducing  obesity.  Iron 
is  of  service  when  the  condition  is  associated  with  anemia.  A  coarse 
of  treatment  at  Carlsbad  appears  to  be  of  decided  benefit  in  many  cases. 
Local  fatty  intilti'ation  requires  no  special  treatment. 

II.  MiNHRAL  OR  Calcareous  Degeneration. — Calcification. — • 
Petrifaction. 

The  condition  thus  named  must  be  distinguished  from  true  o><sificat'ion.. 
In  calcification  there  is  no  formation  of  bone,  but  merely  an  intilti-ation 
of  the  tissue  involved  with  particles  of  calcareous  matter.  These  assume 
the  form  of  very  minute  molecules,  chiefly  deposited  irregularly  between 
the  histological  elements,  but  partly  in  their  interior  as  well.  Under  the 
microscope  they  look  like  dark,  opaque,  irregular  jjarticles  undei'  trans- 
mitted light,  and  when  aggregated  have  a  glistening  aspect.  They 
often  I'esemble  fat  in  appearance,  but  may  be  distinguished  by  their 
solubility  in  dilute  mineral  acids,  this  being  frequently  attended  Avith 
effervescence  and  the  formation  of  small  bubbles  of  gas,  owing  to  the 
decomposition  of  earthy  carbonates.  The  deposit  occurs  first  imme- 
diately around  small  vessels,  where  these  exist,  but  ultimately  it  may 
increase  so  as  to  form  irregular  patches  or  concretions  of  considerable 
•extent  and  size.  Chemically  it  is  made  up  chiefly  of  calcic  and  magnesic 
phosphates  and  cai-bonates,  but  other  salts  ai-e  also  present,  and  the 
composition  is  not  uniform  in  all  structures. 

Calcification  is  particularly  prone  to  occur  in  tissues  which  have  lost 
their  vitality,  and  which  have  previously  undergone  other  forms  of  de- 
generation, especially  the  fatty  change.  It  is  in  fact  veiy  commonly  the 
final  stage  of  the  degenerative  process,  after  which  no  further  alteration 
can  take  place.  Among  its  most  frequent  seats  are  the  arteries,  and 
the  valves  and  orifices  of  the  heart,  and  it  is  in  connection  with  these 
structures  that  its  injurious  effects  are  most  obvious.  Calcareous  de- 
posit may,  however,  be  met  with  in  many  other  tissues,  namely,  in 
fibrous  or  fibro-serous  membranes,  such  as  the  pericardium,  dura  mater, 
or  tunica  albuginea ;  in  the  walls  of  hollow  organs,  as  the  gall-bladder 
or  stomach  ;  in  the  pia  mater  and  choroid  plexuses  of  the  brain,  con- 
stituting "  brain-sand ;  "  in  cartilage,  muscle,  and  nerve-tissues  ;  in 
various  organs  and  glands,  for  example,  the  kidneys,  lungs,  absorbent 
glands,  thyroid,  prostate,  and  pineal  gland ;  and  in  connection  with 
different  morbid  products,  as  tubercle,  cancer,  inflammatory  exudations, 
blood-clots,  chronic  abscesses,  and  tumours  of  all  kinds. 

Etiology  and  Pathology. — 1.  Calcification  is  usually  associated  with 
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deficient  vitality  and  mitritive  activity,  either  general,  such  as  attends 
advanced  age  ;  or  local,  being  then  dependent  upon  an  insufficient  supply 
of  blood,  with  slowness  of  the  circulation.  As  already  stated,  it  is  fre- 
quently the  termination  of  other  atrophic  and  degenerative  processes. 
With  regard  to  the  immediate  cause  of  the  accumulation  of  calcareous 
matter,  it  is  supposed  to  be  due  partly  to  inability  on  the  part  of  the 
tissues  to  take  up  the  nutritive  fluid  in  which  the  salts  are  dissolved ; 
partly  to  the  precipitation  of  these  salts,  because  the  carbonic  acid 
which  holds  them  in  solution  escapes,  owing  to  the  stagnation  of  the  fluid. 

2.  Occasionally  calcification  is  dependent  upon  the  presence  of  an  excess 
of  calcareous  salts  in  the  hlood.  This  may  arise  in  connection  with 
diseases  of  bone,  such  as  mollities  ossium  or  extensive  caries  or  necrosis, 
in  which  its  salts  are  rapidly  absorbed,  and  afterwards  deposited  in 
other  parts,  often  involving  many  structures  and  organs.  It  is  said 
that  an  interference  with  the  ui'inary  secretion  may  also  lead  to  this 
condition,  the  salts  not  being  properly  eliminated,  and  when  this  happens 
the  kidneys  are  particularly  prone  to  become  the  seat  of  calcareous 
deposit. 

Anatomical  Characters. — The  deposit  of  calcareous  matter  occasions 
more  or  less  roughness,  hardness,  stiffness  or  rigidity,  often  combined 
with  brittleness.  A  gritty  sensation  is  felt  on  making  a  section  of  the 
involved  part,  and  when  membranes  are  implicated  they  can  frequently 
be  broken  up  with  a  crackling  noise.  Stony  masses  of  some  size  are 
formed  sometimes.  Now  and  then  a  kind  of  chalky  fluid  is  prodiiced, 
or  a  substance  like  cement.  The  most  injurious  consequences  often 
result  from  calcification,  owing  to  the  change  in  size  and  shape  of 
structures ;  the  roughness  of  surfaces ;  the  interference  with  free 
movement,  and  with  elasticity  and  contractility;  and  the  brittleness 
which  it  produces.  Thus,  in  the  case  of  arteries,  it  narrows  their 
calibre,  makes  them  rough  and  rigid,  destroys  their  elastic  and 
muscular  tissues,  and  i^enders  them  liable  to  be  easily  ruptured.  Hence 
it  leads  to  insufficient  supply  of  blood  to  parts,  with  consequent 
atrophy,  degeneration,  or  gangrene  ;  or  to  the  formation  of  clots  ob- 
structing the  vessels ;  or  to  haemorrhage.  In  connection  with  the 
valves  and  orifices  of  the  heart  it  may  cause  serious  obstruction  and 
interference  with  their  normal  functions.  In  some  cases,  however, 
calcification  is  distinctly  a  favourable  termination,  and  indicates  the 
cessation  of  the  activity  of  injurioiis  morbid  processes.  It  is,  in  fact,  in 
such  instances  a  practical  cure,  and  the  calcified  substance  may  remain 
for  many  years  inert,  without  causing  any  further  disturbance.  This  is 
well  seen  in  connection  with  phthisical  consolidations  and  scrofulous  lym- 
phatic glands.  A  case  fell  under  my  notice  some  years  ago,  where,  in  a 
highly  scrofulous  young  man,  aged  21,  the  whole  of  the  absorbent  glands 
within  the  abdomen  were  converted  into  calcareous  masses,  and  had 
evidently  been  in  this  condition  for  many  years  without  leading  to  any 
inconvenience,  the  patient  dying  from  an  entirely  independent  acute 
illness. 

Symptoms. — There  may  be  objective  or  physical  signs  of  calcification, 
as  in  the  case  of  the  arteries,  or  occasionally  of  the  heart.  Various 
symptoms  may  arise  from  the  injurious  effects  of  the  condition  already 
mentioned.  Particles  of  calcareous  matter  from  internal  parts,  for 
instance,  the  lungs,  may  be  discharged  externally.  When  petrifaction 
is  a  favourable  event,  indicating  the  arrest  of  some  active  disease,  a 
corresponding  diminution  or  cessation  of  symptoms  may  be  expected. 
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III.  FiHROiD  Degeneration. 

Tissues  are  sometimes  gradually  changed  into  a  tough,  inelastic 
material,  made  iip  of  imperfect  fibres  resembling  those  of  fibrous  tissue. 
There  is  no  apjiarent  exudation  to  any  extent,  but  a  hyperplasia  of  the 
cellular-tissue  elements  occurs.  The  affecteil  part  becomes  more  or  less 
opaque,  whitish,  thickened,  and  stiff,  sometimes  being  hard  and  rough. 
The  fibro-serous  and  serous  membranes  often  present  this  change,  in  the 
form  of  thickened  patches,  which  are  well  seen  in  connection  with  the 
pericardium.  It  also  affects  other  structui'es,  for  instance,  the  coverings  of 
organs,  as  that  of  the  spleen  or  liver  ;  the  sheaths  of  vessels  ;  or  the  valves, 
tendinous  cords,  and  muscular  tissue  of  the  heai't.  The  functions  of  the 
involved  parts  may  be  much  impaired.  Ultimately  the  structures 
affected  may  become  calcified.  This  fibroid  degeneration  results  from 
pressure  and  fi-iction ;  from  repeated  traction  ;  or  sometimes  from  long- 
continued  congestion.  It  is  not  always  pi'acticable  to  draw  a  line 
between  the  effects  of  this  pi'ocess  and  those  of  chronic  inflammation, 
and  some  pathologists  consider  that  the  latter  always  precedes  and  is 
the  cause  of  the  fibroid  change,  which  merges  into  the  conditions 
termed  cirrhosis  and  sclerosis. 

IV.  Pigmentary  Degeneration. — Pigmentation. 

General  or  local  clianges  of  colour  in  tissues  may  result  from  various 
causes.  As  illustrations  may  be  mentioned  the  colour  due  to  jaundice 
or  local  staining  by  bile  ;  that  produced  in  adjacent  structures  by  the 
action  of  the  intestinal  gases,  or  of  those  set  free  in  mortifying  parts  ; 
the  bronzed  hue  of  the  skin  observed  in  Addison's  disease ;  and  the  dis- 
coloration following  the  prolonged  administration  of  nitrate  of  silver. 
What  is  at  present  under  consideration,  however,  is  the  deposit  of  actual 
pigment  in  connection  with  various  textures,  and  it  is  necessary  to 
discuss  the  origin,  nature,  and  charactei's  of  the  diffei'ent  kinds  which 
may  lie  met  with. 

I.  In  the  great  majority  of  cases  in  which  pigment  is  found,  it  is  de- 
rived from  the  coloui'ing  matter  of  the  blood,  which  undergoes  certain 
changes.  This  colouring  matter  may  be  present  in  some  limited  part, 
either  from  its  mere  transudation  through  the  coats  of  the  vessels ;  fx'om 
the  migration  of  red  corpuscles ;  from  actual  haemorrhage  having  taken 
place  ;  or  from  capillary  stagnation.  At  first  it  is  diffused,  and  stains  the 
tissues  which  it  involves,  especially  the  cells,  colouring  their  contents,  but 
leaving  the  nucleus  and  envelope  unaffected.  After  a  while  the  colour 
changes,  assuming  a  variety  of  tints,  such  as  yellow,  yellowish-brown, 
brown,  reddish-brown,  dark-brown,  grey  or  black;  the  exact  hue  depends 
much  upon  the  length  of  time  the  pigment  has  been  formed,  and  the 
tissue  which  it  occupies.  At  the  same  time  it  separates  into  minute 
molecules,  or  crystals,  or  both,  which  are  found  within  or  outside  the 
cells.  The  molecules  may  aggregate  into  larger  granules.  They  are 
round  or  irregular  in  shape,  well-defined,  opaque  or  sometimes  glistening 
in  appearance.  The  crystals  are  in  the  form  of  minute  oblique  jjrisms, 
needles,  or  plates,  which  present  various  tints  of  yellow,  red,  bi-own,  or 
black,  and  have  a  shining  aspect.  These  particles  are  very  persistent, 
and  are  not  easily  destroyed.    They  resist  the  action  of  ordinai'y  acids  ; 
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water,  alcohol,  and  ether  do  not  aifect  them  ;  but  they  are  dissolved  by 
strong-  alkalies,  forming  a  red  solution,  while  concentrated  mineral 
acids  bring  out  a  series  of  changes  of  colour.  Chemically  the  pigment 
is  supposed  to  consist  of  hcpmatoidiue,  but  when  it  becomes  black  it  is 
named  melanin.  Examples  of  these  changes  of  blood-pigments  are 
frequently  met  with  in  connection  with  cerebral  apoplexy;  in  pulmonary 

congestion  or  heemorrhage ;  in  subcu- 
taneous extravasations;  and  in  the  forma- 
tion of  the  corpus  luteum  in  the  ovary. 
The  alterations  in  the  colour  of  the 
"  I'usty  expectoration "  of  pneumonia 
dui'ing  the  progress  of  this  disease  are 
due  to  the  same  cause.  In  certain  affec- 
tions the  blood  itself  contains  corpuscles 
enclosing  a  quantity  of  black  pigment. 
^  ,,  .       .      ,       ,  .       ^     .     This  occurs  in  the   rare  disease  called 

Cells  jn  various  stages  ot  pigmentary  111-         ,  .  n  ci  i  n 

filtration ;  f';.  6.  c.  e.;  from  a  melanotic  TOetaiitemia  ;  as  well  as  alter  prolonged 
cancer;  fZ.  Pigmented  epithelium  from  attacks  of  ague,  when  the  Spleen  becomes 

the  vesselscsamespeeimen)    '  .fiioirf-  it-  >^>-->-^v/iijv,o 

//cisc/i.j  enlarged,  and  contams  an  abundance  of 

the  same  pigment,  which  is  supposed  to 
be  absorbed  into  the  blood.  It  is,  however,  originally  derived  from  the 
blood-pigment.  The  same  condition  is  obsei'ved  in  melanotic  tumours. 
Occasionally  the  minute  portal  vessels  of  the  liver  become  filled  with 
black  pigment. 

In  some  instances  pigment  is  supposed  to  be  directly  formed  and 
secreted  in  certain  cells,  but  here  again  the  blood  must  be  looked  upon 
as  its  ultimate  source.  This  is  presumed  to  occur  especially  in  growths 
connected  with  tissues  which  normally  contain  much  pigment,  such  as 
the  choroid  coat  of  the  eye. 

Allusion  may  here  be  made  to  the  so-called  hroiun' atrui^hy  of  the  heart, 
in  vphich  condition  granules  of  brownish-yellow  or  blackish  pigment 
form,  the  muscular  fibres  being  at  the  same  time  atrophied,  as  well  as 
often  the  seat  of  fatty  change. 

2.  An  important  source  of  pigmentation  in  connection  with  the  lungs 
and  bronchial  glands  is  the  inhalation  of  certain  substances  along  with 
the  air  breathed.  All  persons  are  liable  to  inhale  small  particles  of  car- 
bon, the  product  of  imperfect  combustion,  and  this  occurs  especially  in 
large  towns  and  manufacturing  districts.  Hence  it  is  found  that  the 
lungs  become  darker  as  age  advances.  It  is,  however,  in  the  lungs  of 
those  who,  owing  to  their  occupation,  are  exposed  to  the  constant  breath- 
ing of  air  containing  various  minute  particles  suspended  in  it,  that  the 
most  marked  alterations  are  observed.  Colliers  inhale  fragments  of  coal, 
and  their  lungs  become  ultimately  perfectly  black.  Miners,  stonemasons, 
and  others  following  similar  occupations  are  also  subject  to  changes  in 
the  colom-  of  these  oi'gans,  due  to  the  inhalation  of  solid  particles. 

The  carbon  or  coal  exists  in  the  foi^m  of  minute  granules,  which  resist 
all  chemical  change,  and  these,  after  entering  the  small  bronchi  and 
air-cells,  somehow  jienetrate  the  tissues,  passing  into  the  epithelium 
cells,  as  well  as  into  the  tissue  between  the  lobules  and  ai'ound  the 
bronchi,  where  they  lie  either  free  or  enclosed  in  the  connective-tissue 
corpuscles.  They  are  taken  up  by  the  lymphatics  and  conveyed  to  the 
bronchial  glands,  which  also  soon  become  quite  black.  Abundant  pig- 
ment is  seen  within  the  cells  which  the  expectoration  contains,  and  the 
sputa  may  be  perfectly  black.    The  change  of  colour  in  these  cases  is. 
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howeA^er,  not  entii'ely  due  to  the  direct  deposit  of  material  from  without, 
but  partly  to  the  irritation  caused  by  tliis  material  setting  up  inflamma- 
tion, Avitli  stagnation  of  blood,  the  pigment  of  which  iindergoes  the  usual 
alterations. 


V.  Mucoid  Degener.vtion. 


Some  tissues  occasionally  undei'go  a  process  of  softening  or  liquefac- 
tion, to  which  the  term  mucoid  degeneration  is  applied.  They  become 
changed  into  a  mucilaginous  substance,  colourless  and  homogeneous, 
which  yields  mucin.  In  fact  they  seem  to  I'eturn  to  their  original  fcetal 
condition.  The  change  may  take  place  extensively  or  in  limited  spots, 
in  wdiich,  being  surrounded  by  healthy  tissue,  it  may  give  rise  to  an 
appeai'ance  of  cysts.  The  intercellular  tissue  is  most  affected,  hwt  some- 
times the  celkilai'  elements  l>ecome  involved  in  the  degeneration.  This 
degeneration  is  met  with  in  cai'tilage,  bone,  serous  membranes,  and  in 
the  choroid  plexuses  of  the  bi'ain.  Some  tumours  are  of  a  mucoid 
structui'e  when  first  formed,  and  many  othei'S  may  undergo  this  change 
to  a  greater  or  less  degree. 


VI.  Colloid  Degeneration. 


The  substance  formed  in  colloid  degeneration  is  of 
consistence,  glistening,  transparent,  and  devoid  of 
colour.  It  is  derived  from  the  albuminoid  tissues, 
and  differs  from  mucin  in  that  sulphur  is  one  of  its 
constituents,  and  it  is  not  jareciiDitated  liy  acetic 
acid.  This  degeneration  also  involves  the  contents 
of  the  cells  themselves,  and  not  the  intercellnlai'  sub- 
stance. 

Ultimately  separate  ]ioi'tions  of  thecolloid substance 
may  coalesce  so  as  to  foim  considei-able  masses,  which 
often  appear  to  be  contained  in  cystic  cavities.  New 
growths  sometimes  start  as  colloid  tumours,  and  other 
tumours  ai'e  liable  to  the  change.  Formerly  all  colloid 
tumours  were  looked  upon  as  being  of  a  cancerous 
nature,  but  it  is  now  recognized  that  non-malignant 
tumours  may  also  become  the  seat  of  this  degenera- 
tion. Enlai'ged  thyroid  and  lymphatic  glands  occa- 
sionally contain  colloid  material. 


a  jelly  or  glue-like 


Fig.  7. 


Cells  imcJersiiiiig  col- 
loid degi'iii'iation. 
Prom  a  colloid  can- 
cer. (Ilind/leiscli.) 


VII.  Lardaceous,  Alhuminoid,  Amyloid,  or  Waxy  Disease. 


By  the  above  names,  amongst  others,  an  important  moi'l)id  condition  is 
recognized.  It  is  characterized  by  the  intilti-ation  of  certain  structures 
with  a  material  the  nature  of  which  has  not  yet  been  definitely  deter- 
mined. This  material  was  formerly  considered  to  be  allied  to  starch  or 
celhilose — hence  the  term  amyloid — or  to  consist  of  cliolestei-in.  The 
view  generally  adopted  at  present,  however,  is  that  it  is  of  an  albuminoid 
nature,  allied  to  albumen  and  other  protein  elements. 

Etiology. — Albuminoid  disease  is  invariably  a  consequence  of  some 
previous  moi'bid  condition,  which  in  the  great  majoi'ity  of  cases  is  attended 
Avith  long-continued  and  excessive  stcp'pnruiion.  but  this  is  certainly  not 
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absolutely  necessary.  The  chief  individual  diseases  with  which  it  is 
associated  are : — a.  Caries  or  necrosis  of  bones  and  their  consequences. 
b.  Syphilis,  congenital  or  acquired,  especially  if  it  has  caused  disease 
of  bones  with  considerable  suppuration,  or  if  much  mercury  has  been 
given,  c.  Chronic  pulmonary  phthisis  attended  with  much  purulent 
expectoration,  d.  Chronic  empyfema.  e.  Extensive  ulceration  of  the 
intestines,  tubercular  or  dysenteric.  /.  Pyelitis  or  other  suppurative 
diseases  of  the  kidney,    g.  Chronic  glandular  abscesses. 

Albuminoid  disease  has  been  attributed  by  some  axitliorities  to  pro- 
longed ague  or  exposure  to  malarial  influence  ;  and  also  to  lickets. 

Anatomical  Characters. — 1.  Characters  of  the  albuminoid  ma- 
terial, and  objective  changes  in  the  affected  tissues. — Albuminoid 
mateiial  is  colourless,  refi'active,  structureless  and  homogeneous,  some- 
what tough  and  consistent,  and  at  first  nearly  transparent.  It  is  not 
prone  to  decomposition,  and  is  unaffected  by  most  chemical  reagents, 
but  yields  cei'tain  characteristic  reactions.  When  a  tincture  or  watery 
solution  of  iodine  is  applied  to  the  cut  surface  of  an  affected  structure, 
a  deej^  reddish-brown  or  mahogany  colour  is  brought  out,  but  this  is 
not  invariable,  even  when  the  disease  is  advanced,  and  it  may  be  of 
more  service  in  indicating  a  slight  degree  of  the  change,  especially 
when  the  solution  is  applied  to  microscopic  sections.  The  subsequent 
addition  of  a  drop  of  strong  sulphuric  acid  may  develop  a  violet  or  dark 
purple  colour,  owing  to  the  precipitation  of  the  iodine  in  a  molecular 
form.  Albuminoid  substance  is  stained  blue  by  solution  of  sulphate  of 
indigo ;  and  red  by  methyl-violet  or  gentian- violet.  This  material  may 
undergo  granular  or  fatty  degeneration  ;  and  it  is  also  stated  that  it 
sometimes  tends  to  contract,  and  to  become  changed  into  fibrous  tissue. 

When  an  oi"gan  or  tissiie  is  the  seat  of  marked  albuminoid  disease, 
it  presents  cex'tain  striking  characters.  The  oi-gan  is  enlarged,  some- 
times to  a  great  degree,  but  without  any  irregularity  in  form  or  outline, 
the  surface  being  qiiite  smooth,  and  the  margins  inclined  to  be  rounded. 
The  weight  is  proportionately  increased ;  the  specific  gravity  is  high  ; 
and  the  organ  feels  heavj',  solid,  and  firm.  It  may  be  cut  into  regular 
fragments,  quite  smooth  and  presenting  sharp  margins  ;  or  very  thin 
slices  may  easily  be  removed.  It  can  also  be  torn  into  pieces  ;  while  the 
consistence  is  peculiar,  presenting  a  combination  of  toughness  and 
resistance  with  elasticity,  resembling  somewhat  that  of  wax,  or  wax  and 
lard  combined — hence  the  names  waxy  and  lardaceous.  A  section  is  dry- 
ish, paler  than  normal,  anaemic,  and  presents  a  glistening  or  semi-trans- 
lucent aspect,  being  also  quite  smooth,  uniform,  homogeneous,  and  com- 
jjact.    Often,  however,  the  change  has  not  advanced  to  such  a  degree  as 

to  alter  much  the  general  physical 
characters  of  an  affected  organ ;  and 
it  may  be  limited  to  the  vessels  or  to 
certain  spots,  as  is  well  seen  in  the 
so-called  "sago-spleen,"  in  which  the 
material  is  confined  to  the  Malpighian 
corpuscles.  In  still  less  marked  cases 
the  change  may  only  be  detected  by 
examining  sections  of  the  affected 
tissue  under  the  microscope,  and  to 
these,  well-washed,  the  iodine  test 
may  be  applied.  The  minute  arteries 
and  capillaries  are  almost  always  first 


Pig.  8. 


Liver-cells  infiltrated  with  amyloid  matter. 
a.  Isolated  cells ;  b.  A  fragment  of  the 
secreting  network  in  wliich  the  boun- 
daries of  tlie individual  cells  haveceased 
to  be  visible.  (BindfleiscJi.) 
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involved,  especially  their  muscular  coat,  and  the  cells  of  their  inner  coat. 
The  Avails  become  thickened,  the  channel  is  narrowed,  and  on  section 
the  vessels  reinain  patent,  while  they  assume  a  compact,  homogeneous, 
translucent,  shining  appeai'ance,  so  that  they  come  to  resemble  silvery 
cords  or  threads.  After  a  time  the  mateiial  extends  to  the  cells  and  in- 
tercellular tissues,  enlarging  the  former  and  making  them  more  spherical, 
at  the  same  time  displacing  their  normal  contents,  the  nucleus  being 
ultimately  destroyed,  so  that  the  cells  become  converted  into  amorphous 
masses,  with  a  tendency  to  irregular  fracture.  They  then  coalesce  ;  and 
the  whole  structure  presents  finally  the  peculiar  glistening  appearance 
already  mentioned.  It  also  involves  the  walls  of  ducts.  It  is  supposed 
by  some  pathologists  that  the  substance  makes  its  way  dii'cctly  through 
the  walls  of  the  vessels,  and  aftei-wards  extends  into  the  tissues  around. 

2.  Organs  and  tissues  involved. — Albuminoid  disease  is  particularly 
liable  to  affect  small  artei-ies  aiul  capillaries,  cells,  and  involuntary 
muscular  fibres.  Any  organ  or  tissue  in  the  body  may  be  implicated, 
and  usually  several  organs  are  involved  at  the  same  time.  The  liver, 
spleen,  kidneys,  and  absorbent  glands  are  most  frequently  affected,  but 
other  sti'uctures  may  also  be  attacked,  namely,  the  stomach  and  intes- 
tines, supi'a-renal  capsules,  bones,  voluntary  muscles,  brain  and  spinal 
cord  and  their  membranes,  tonsils,  serous  membranes,  heart,  lungs, 
pancreas,  uterus,  and  bladder ;  morbid  deposits,  such  as  inflammatory 
exudations,  tubercle,  or  cancer,  are  also  said  to  present  the  albuminoid 
change.  In  some  cases,  when  it  follows  disease  of  bones,  it  begins  in  the 
neighbouT-ing  lymphatic  glands.  In  many  of  the  organs  above  mentioned 
the  disease  seems  to  be  limited  to  the  minute  vessels. 

PATHOLQiiY. — The  suj)posed  natui'e  of  albuminoid  material  has  already 
been  indicated.  Tlie  results  of  chemical  analyses  have  shown  that  it  is 
certainly  a  nitrogenous  compound.  Dr.  Dickinson  affirms  that  organs  in 
which  it  exists  are  deficient  in  alkaline  salts,  and  this  observer  has 
advanced  the  view  that  the  substance  consists  of  de-allialized  fibrin. 
Mai'cet  found  that  the  affected  structures  were  deficient  in  potash  and 
phosphoric  acid,  but  contained  excess  of  soda  and  chlorine.  Cholesteiin 
is  also  present.  With  regard  to  the  origin  of  the  albuminoid  material, 
two  distinct  theories  are  held,  namely: — (1.)  That  it  is  the  product 
of  some  local  clegeneratio7i  or  meiaworphoi^is  of  alhnminous  tissues ;  or 
(2.)  That  there  is  a  direct  deposit  from  the  blood,  in  consequence  of  some 
alteration  in  this  fluid,  which  deposit  infiltrates  the  tissues.  Nothing  of 
the  nature  of  this  albuminoid  substance  has,  however,  been  detected  in  the 
blood.  D]-.  Dickinson  thinks  that  the  blood  is  deprived  of  its  alkali,  as 
the  i-esult  of  prolonged  suppuration,  and  that  the  material  is  then 
deposited.  Dr.  Grainger  Stewaii  strongly  advocates  the  degeneration- 
theory,  and  calls  attention  to  the  distinction  between  the  waxy  degenera- 
tion proper,  and  the  secondaiy  deposit  of  fibiinous  material  which  i-esi^lts 
from  it. 

Symptoms. — It  Avill  only  be  needful  to  offer  here  a  few  general  remarks 
with  regard  to  the  symptomatology  of  albuminoid  disease,  as  this  subject 
will  be  more  fully  considered  in  relation  to  particular  organs.  There  are 
no  definite  clinical  signs  of  the  change  until  it  has  become  somewhat 
advanced.  It  is,  moreover,  not  always  easy  to  make  out,  in  a  particular 
case,  what  symptoms  are  due  to  the  original  affection,  and  what  to  the 
albuminoid  disease.  Nutrition  is  usually  impaired,  the  patient  being- 
thin  or  emaciated,  it  may  be  extremely  so  ;  at  the  same  time  becoming 
pale  and  anamiic,  and  jjresenting  a  peculiar  transparency  of  tissues,  or  a 
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waxy  look.  There  is  gi'eat  debility  in  many  cases,  with  a  tendency  to 
syncope.  CEdema  of  the  legs  is  often  observed,  due  to  weakness  of  the 
tissues  and  angemia.  With  regard  to  organs,  should  either  of  these  be 
the  seat  of  albuminoid  disease,  its  functions  are  liable  to  be  interfered 
with  more  or  less  when  the  change  becomes  considerable,  local  symptoms 
being  thus  developed;  while  certain  organs  are  frequently  obviously 
enlarged,  and  may  give  rise  to  pressure-symptoms,  at  the  same  time  pre- 
senting well-defined  characters  on  physical  examination. 

Treatment. — This  must  be  directed  in  the  first  place  to  the  primary 
cause  of  albuminoid  disease,  especially  to  the  checking  of  chronic  sup- 
puration. At  the  same  time  the  general  health  must  be  improved  by 
good  diet ;  attention  to  hygienic  measures ;  and  the  administration  of 
tonics,  iron,  and  other  remedies  which  may  be  indicated  in  particular 
cases.  The  use  of  the  syrup  of  iodide  of  iron  has,  in  my  experience, 
been  attended  with  considerable  benefit  in  some  cases,  if  persevered  in 
for  some  time. 
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SECTION  III. 

The  remainder  of  this  work  is  chiefly  devoted  to  the  consideration  of 
individual  diseases.  There  has  been  much  controversy  with  regard  to 
the  nomenclatukp:  and  classification  of  diseases,  and  many  systems  have 
been  proposed.  The  arrangement  adopted  in  the  following  chapters  is 
mainly  in  accordance  with  that  recognized  by  the  College  of  Physicians, 
most  of  the  complaints  being  described  as  they  come  imder  one  or  other 
of  the  groups  mentioned  below,  though  it  will  be  exjoedieut  to  deviate 
from  this  ai'rang-ement  in  some  instances. 

I.  — Gkneral  Diseases. — These  a-ffect  more  or  less  the  entire  system, 
and  although  local  morbid  conditions  are  often  pi'esent,  they  arise 
secondarily,  as  the  necessary  or  accidental  consequence  of  the  genei'al 
disorder.    Under  this  class  are  included  : — 

(A.)  The  various  Idiopathic  Fevers,  and  certain  other  affections 
which  are  due  to  the  action  of  a  specific  poison  on  the  system,  intro- 
duced fi'om  without.  Ex.  Scai'latina,  sniall-]iox.  ague,  wdiooping-cough, 
diphtliei'ia,  hydrii)}h(il)ia. 

(B.)  Constitutional  diseases. — These  maladies  ai'c  dependent  iipon 
some  unhealthy  condition  of  the  blood  or  general  system,  or  a  so-called 
cachexia  or  diathesis,  which,  however,  is  usually  revealed  by  local  lesions, 
often  developed  in  several  parts  of  the  body  at  the  same  time  or  in  suc- 
cession. Many  of  them  originate  from  the  action  of  a  defiiaite  morbid 
poison,  either  entering  from  without,  or  more  commonly  generated 
within  the  system,  or  handed  down  by  hereditary  ti-ansmission.  In  some 
of  these  diseases  no  such  moi'bific  agent  can  be  detected.  Ex.  Rheuma- 
tism, gout,  cancer,  syphilis,  tuberculosis,  scurvy. 

II.  Local  Diseases. — This  group  comprises  the  various  affections  to 
which  the  sevei'al  organs  and  tissues  of  the  body  are  liable.  It  will  be 
convenient  to  desciibe  under  this  heading  not  only  primary  local  dis- 
orders, but  also  cei'tain  complaints  which  are  moi-e  strictly  of  a  general 
ciiaracter,  but  which  present  special  local  manifestations. 
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I.    GEITEBAL  DISEASES. 


A.    IDIOPATHIC  FEVERS  AND  ALLIED  DISEASES. 

Acute  Specific  Fevers. — Acute  Exanthemata. 

Before  proceeding  to  disciiss  the  several  diseases  included  under  the 
above  group,  it  will  be  expedient  in  the  present  connection  to  consider 
the  follovi^ing  subjects  : — Fever;  Contagion;  and  Epidemics. 


Chapter  I. 

FEVER  OR  PYREXIA. 

The  phenomena  characteristic  of  fever  may  be  observed  in  connection 
with  two  distinct  classes  of  cases: — First,  they  may  follow  and  be  the 
result  of  some  local  lesion  or  disorder  affecting  a  tissue  or  organ, 
especially  infiammatiim,  when  the  fever  is  termed  secondary,  sympto- 
matic, or  merely  pyrexia,  fever,  or  the  pyrexial  state.  The  fever 
attending  pneumonia  or  peritonitis  will  serve  to  illustrate  this  group. 
Secondly,  they  may  constitute  the  chief  and  primaiy  deviation  from  the 
normal  state,  not  being  due  to  any  evident  local  cause,  and  if  any  special 
organ  or  tissue  becomes  affected  in  such  a  way  as  to  inci'case  the  pyrexia, 
this  occurs  as  a  secondary  event.  Idiopathic,  essential,  primary,  or 
specific  ai-e  the  terms  applied  to  fever  under  these  circumstances,  or  it  is 
simply  denominated  a  fever.  It  then  originates  from  the  presence  of 
some  morbid  poison  in  the  blood,  either  introduced  from  without,  or 
developed  within  the  body.  The  acute  specihcs  and  rheumatic  fever 
afford  examples  of  this  class. 

Essential  Phenomena  and  Symptoms. — The  precise  symptoms  which 
may  be  observed  in  different  febrile  diseases  are  necessarily  veiy  variable, 
both  in  themselves  and  in  their  combinations,  but  there  ai'e  certain 
phenomena  which  are  characteristic  of  the  pyrexial  condition,  to  which 
attention  will  now  be  directed.    They  may  be  arranged  thus : — 

1.  Hise  in  Temperature. — This  is  generally  looked  upon  as  the 
only  absolutely  essential  sign  of  fever,  provided  the  increase  of 
temperature  continues  for  a  certain  time.  It  has  been  affirmed,  how- 
ever, that  fever  may  be  px^esent  without  any  obvious  rise  of  tem- 
peratux'e,  but  clinically  the  condition  can  only  be  recognised  when 
this  phenomenon  is  observed.  Moreover,  some  authorities  would 
exclude  from  the  category  of  "fever"  those  cases  in  which  the 
temperature  is  much  raised  in  connection  with  nervous  diseases,  and 
even  the  condition  termed  "heat  stroke."    The  excessive  heat  of  the 
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body  may  he  revealed  in  the  aspect  or  sensations  of  the  patient,  or  the 
skin  may  feel  hot  or  burning  to  the  touch  ;  but  no  reliance  ought  to  be 
placed  on  these  sources  of  information,  and  the  existence  of  pyrexia  can 
only  be  satisfactorily  determined  by  the  use  of  the  clinical  thermometer. 
The  temperature  may  range  from  only  just  above  the  normal  to  108", 
110°,  112'-'  Fahr.,  or  even  higher  than  this,  but  it  does  not  often  exceed 
105°  or  106^.  When  the  temperature  is  below  101°  fever  is  said  to  be 
"  slight  "  ;  up  to  103°  "  moderate  "  ;  to  105°  "  high  "  ;  and  above  105 
the  condition  is  termed  hyperpyrexia.  It  may  continue  to  rise  for  some 
time  after  death. 

2.  Alterations  in  the  Secretions. — Pyrexia  is  attended  ■with  dvficient 
elimination  of  luater  from  the  system,  there  being  at  the  same  time 
excessive  destruction  of  tissues.  Hence  the  secretions  and  excretions 
are  as  a  rule  diminished  in  quantity,  as  well  as  altered  in  quality,  from 
which  result  some  prominent  symptoms,  namely  : — a.  Dryness  and  rough- 
ness of  the  skin,  though  this  is  by  no  means  always  observed,  in  some 
cases  there  being  more  or  less  perspiration,  Avhich  may  be  profuse,  b. 
l->erangevients  of  the  alimentary  canal.  The  salivaiy,  gastric,  and  in- 
testinal secretions  are  deficient.  Hence  the  tongue  is  furred,  and  the 
mouth  dry  or  clammy ;  the  taste  is  unpleasant ;  there  is  much  thirst, 
but  no  inclination  for  food;  the  breath  is  offensive;  and  the  bowels  are 
constipated.  Nausea  and  vomiting  are  also  not  unfz'equent  symptoms, 
c.  Changes  in  the  urine.  This  is  much  diminished  in  quantity,  high- 
coloured,  very  acid,  with  a  strong  odour,  and  of  high  specific  gravity.  It 
iilso  generalljf  contains  an  excess  of  its  organic  nitrogenized  constituents, 
especially  uric  acid  and  ui'ea,  a  much  lai'ger  quantity  of  these  substances 
being  excreted  during  the  twenty-four  hours  than  in  health,  and  de- 
posits of  urates  or  sometimes  of  uric  acid  taking  place  when  the  urine 
cools  on  standing.  There  is  likewise  an  increase  in  hippuric  acid, 
sulphates,  phosphates,  potash-salts,  and  colouring  matters,  though  nf)t 
al  ways.  Chlorides  are  commonly  deficient,  and  may  be  absent  altogethei' ; 
wliile  soda-salts  are  also  below  the  normal.  Abnormal  ingredients  may 
be  pi'esent ;  while  sliglit  alliniiiiiiui'ia  is  ('(immdn  in  febrile  cases. 

3.  Derangements  of  the  Circulatory  System. — The  pulse  is  in- 
creased in  frequency,  and  may  I'ise  to  100,  120.  140,  160,  or  more,  being 
as  a  rule  in  23i'0|)ortion  to  the  temperature.  A  rise  of  1°  Fahr.  has  been 
stated  to  be  attended  with  an  increase  in  the  frequency  of  the  pulse  of 
eight  beats  per  minute,  but  to  this  statement  there  are  many  exceptions. 
In  its  other  characters  the  pulse  varies  greatly  under  different  cii'cum- 
stances,  but  a  typical  febrile  pulse  in  full,  bounding,  and  hard.  In  long- 
continued  or  severe  cases  it  tends  to  become  veiy  weak,  irregular,  or 
even  intermittent,  these  characters  being  associated  with  feeble  action 
of  the  heai't. 

The  blood  is  altered  in  com])osition,  there  being  a  diminution  in  the 
amount  of  alkalies  present,  and  in  the  alkalinity  of  the  serum ;  after  a 
time  the  albumen  and  led  corpuscles  also  become  deficient,  while  the 
white  corpiiscles  are  often  increased  in  number.  In  some  forms  of  fever 
the  proportion  of  fibrinogenous  elements  is  much  above  the  normal;  in 
othei's  it  is  greatly  reduced.  In  certain  cases  the  blood  is  dark  and 
fluid. 

•1.  Disorders  of  Hespiration. — The  respirations  tend  to  be  increased 
in  frequency  in  febrile  diseases,  but  their  number  bears  no  definite  ratio 
to  the  temjieratui'e.  Some  observers  affirm  that  they  are  in  proportion 
to  the  pulse  ;  others  that  the  I'atio  is  always  disturbed,  the  respirations 
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being'  in  excess.  Neither  of  these  statements  will  hold  good  foi'  all  cases. 
Witli  regard  to  the  elimination  of  carbonic  acid,  there  can  be  no  doubt 
that  this  is  above  the  normal  on  the  whole,  sometimes  greatly,  owing  to 
the  increased  frequency  of  breathing,  although  there  is  a  smaller  relative 
proportion  in  the  expired  air. 

5.  Disturbance  of  the  Nervous  System. — Symptoms  referable  to 
the  nervous  system  usually  attend  the  pyrexial  state.  In  the  early  stage 
chills  or  rigors  are  often  experienced  ;  with  general  muscular  pains, 
aching  or  soreness,  especially  in  the  biick  and  limbs,  and  a  sense  of 
weariness,  exhaustion,  languor,  and  inaptitude  for  any  occupation  or 
effort.  Some  fevers  present  special  localized  pains ;  while  headache  and 
giddiness  are  very  frequently  experienced.  Restlessness,  insomnia,  and 
slight  nocturnal  delirium  are  also  common  symptoms.  Alternations  of 
chilliness  or  even  rigors  and  flushes  of  heat  may  occur  during  the  course 
of  a  pyrexial  attack,  and  rigors  are  particularly  induced  by  exposing 
parts  of  the  surface  of  the  body.  Under  certain  circumstances  very 
serious  nervous  disturbance  may  arise,  indicated  by  great  general  pros- 
tration ;  delirium,  either  violent  or  muttering  ;  somnolence,  or  actual 
stupor  tending  to  coma  ;  muscular  disorders,  such  as  tremors,  subsultus 
tendinum,  picking  at  the  bed-clothes,  or  convulsions  ;  or  peculiar  symp- 
toms. 

6.  General  Symptoms. — Owing  to  the  undue  waste  of  tissues,  while 
at  the  same  time  but  little  food  is  taken  to  make  up  for  the  loss,  and 
even  this  is  assimilated  with  difficulty,  patients  suffering  from  fever  lose 
flesh  and  weight  more  or  less  rapidly,  and  usually  feel  debilitated  and 
depressed  ;  they  may  in  cex'tain  cases  become  exceedingly  emaciated  and 
prostrated  in  a  short  time,  the  tissues  being  very  rapidly  consumed. 
Anasmia  is  also  frequently  induced. 

Course  and  Terminations. — A  typical  febrile  attack  is  characterized 
by  three  stages,  namely,  those  of  invasion,  acme,  and  decline  or  defer- 
vescence. These  are  seen  in  their  fullest  development  when  the  paroxysm 
runs  through  its  course  rapidly,  as  during  a  fit  of  ague,  or  in  many  cases 
of  "  hectic  "  fever.  They  are  also  present  in  a  less  mai-ked  and  more 
prolonged  form  in  those  cases  of  fever  which  are  continuous  for  a 
longer  or  shorter  period,  it  may  be  for  weeks  or  months,  and  in  such  cases 
there  are  often  daily  or  more  frequent  paroxysms  ;  but  the  several  stages 
are  not  then  distinct  and  well-marked  as  a  rule,  and  it  is  often  impossible 
to  recognize  them.  In  the  stage  of  invasion,  also  called  the  cold  stage, 
the  patient  feels  cold  and  chilly,  and  generally  has  more  or  less  severe 
shivei-ing  or  i-igors.  The  internal  temperature  rises  from  the  very  outset, 
as  proved  by  clinical  and  expei'imental  observations,  even  before  the 
occui-rence  of  the  phenomena  just  mentioned.  At  the  same  time  the 
skin  may  continue  to  be  cold  and  pale,  owing  to  the  contraction  of  the 
small  vessels,  and  may  even  appear  shrunken  and  bluish  or  dusky. 
These  conditions  are  especially  noticed  in  the  hands  and  feet,  and  about 
the  ears,  nose,  and  lips.  At  this  time  the  pulse  is  small,  hard,  and  pro- 
longed, from  contraction  of  the  arteries.  Headache  is  frequently  moi'e 
marked  in  this  stage  than  later  on,  and  the  patient  feels  usually  much 
depressed.  In  the  second  or  hot  stage,  the  surface  becomes  hot,  and  in 
many  cases  red  ;  there  is  a  subjective  sensation  of  heat,  and  the  pulse 
becomes  full  and  bounding.  The  actual  temperature  presents  much 
variety.  The  third  stage  varies  considerably  in  its  characters.  As 
applied  to  a  particular  paroxysm  it  is  usually  called  the  sweating  stage, 
as  it  is  commonly  accompanied  with  more  or  less  free  perspiration,  while 
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the  temperature  falls,  and  the  pnlse  becomes  softer  and  less  rapid. 
Taking-  the  course  of  a  "  febrile  disease  "  as  a  whole,  the  decline  of 
the  fever  or  deferve>)cence,  in  cases  of  recovery,  may  be  brought  about 
by  the  following  modes  : — 1.  Crisis. — This  mode  is  especially  likely 
to  occui-  when  the  invasion  has  been  rapid,  and  is  characterized 
by  a  sudden  or  speedy  abatement  of  the  fever,  indicated  by  a  rapid 
fall  in  temperature,  which  may  become  normal  in  a  few  hours;  at  the 
same  time  there  is  generally  a  considerable  increase  in  the  various 
excretions,  evidenced  by  profuse  perspiration,  a  free  flow  of  urine  con- 
taining a  large  amount  of  solid  ingredients,  or  watery  diarrhoea,  which 
are  regarded  as  critical  discharges.  Occasionally  some  form  of  hajmor- 
rhage  occui-s,  snoli  as  epistaxis.  Crisis  is  often  followed  by  moi-e  or  less 
collapse.  2.  Zaysis. — Here  there  is  a  gradual  defervescence,  the  tempera- 
ture subsiding  slowly  and  rcgulaidy  for  some  days,  and  there  being-  no 
critical  discharges.  3.  Combination  of  crisis  and  lysis. — At  first  a  rapid 
fall  of  temperature  occurs  to  a  certain  point,  this  being  followed  by  a 
gradual  lowering ;  or  for  some  days  a  regular  alternation  of  high  and 
low  temperatures  is  observed.  4.  Irregular. — Occasionally  defervescence 
is  quite  irregular  in  its  progress.  l)ui-ing  convalescence  the  temperatui-e 
and  the  amount  of  the  excretions  often  fall  below  the  normal  standard. 
Death  frequently  terminates  cases  of  febrile  diseases,  from  various 
causes,  but  this  event  is  only  occasionally  traceable  to  the  fever  itself, 
death  then  resulting  from  excessively  high  temperature,  blood-poisoning, 
or  asthenia  and  wasting. 

Types  or  varieties. — The  symptoms  described  as  belonging  to  fever 
are  very  variously  combined,  and  present  a  wide  range  as  regards  their 
severity  and  course.  Hence  certain  tj-pes  are  recognized,  whicli  will 
now  be  pointed  out. 

1.  Types  depending  upon  tlie  course  and  mode  of  progress  of  the 
symptoBis: — n.  i  'uui iinied. — Tliis  gr<nip  C(nnpi-elienils  all  felji'ilc  diseases 
which  run  a  tolerably  regular  coui-se,  the  variations  in  temperature  at 
different  periods  of  the  day  being-  within  a  limited  range.  It  includes 
the  acute  sj^ecific  fevers  and  most  cases  of  inflammatory  fever.  In  these 
complaints  the  temperature  rises  more  or  less  rapidly  up  to  a  certain 
point,  then  remains  tolerably  stationary  for  a  time,  and  finally  deferves- 
cence occurs  in  one  of  the  ways  already  mentioned,  h.  Remittent. — 
Here  the  fever  presents  marked  remissions  alternating  with  exacerba- 
tions, as  indicated  by  the  temperature  and  other  symptoms.  During- 
the  remission  the  temperature  may  fall  below  the  normal.  This  variety 
is  met  with  chiefly  in  tropical  climates,  but  remission  is  also  an  im- 
portant characteristic  of  hectic  fever,  c.  Iidennittent. — This  type  is 
chai-acterized  by  teniporai-y  complete  cessation  of  all  febrile  symptoms, 
which  only  come  on  at  certain  regular  intervals,  and  run  through  a 
definite  course,  the  temperature  in  the  meanwhile  being  quite  normal. 
The  different  forms  of  ague  afford  examjiles.  d.  Belapsing. — In  one  parti- 
cular foi.-m  of  fever,  afi.er  an  attack  of  the  continued  type,  defervescence 
and  apparent  recovery  take  place,  but  this  is  followed  after  some  days 
by  a  rela.pse,  which  course  of  events  may  be  repeated  more  tlian  once. 
e.  Ataxic. — This  is  the  term  applied  to  very  irregular  fever,  conforming 
to  no  known  type. 

2.  Types  depending  upon  the  severity  and  comMnation  of  symp- 
toms : —  a.  Sitnple. — This  form  is  the  simplest  expression  of  fever,  pre- 
senting the  characters  already  described,  but  in  a  mild  degree.  It  is 
Avell  exemplified  in  ordinary  fehricula. 
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b.  Inflammatory. — As  the  term  suggests,  this  type  is  usually 
associated  with  local  acute  inflammations,  at  all  events  at  the  outset.  It 
does,  not,  however,  necessarily  accompany  every  inflammatory  disease, 
nor  does  the  degree  of  pyrexia  always  bear  a  proportion  to  the  intensity 
and  extent  of  the  inflammation.  It  is  more  likely  to  be  present,  and  to 
be  greater  in  intensity,  when  some  tissues  ai-e  affected  than  others ;  also 
in  young  and  plethoric  persons,  and  in  those  of  a  sanguine  temperament. 
The  symptoms  are  well-marked,  though  varying  much  in  severity,  and 
they  are  of  a  sthenic  character.  Shivering  or  distinct  rigors  mark  the 
onset,  followed  by  considerable  reaction.  The  temperature  is  high,  the 
skin  feeling  hot  and  dry.  There  are  marked  pains  in  the  limbs,  with 
much  headache.  Vasciilar  excitement  runs  liigh,  as  evidenced  by  a 
frequent,  strong,  and  full  pulse.  The  blood  contains  an  excess  of  fibrin- 
forming  materials,  and  exhibits  the  "  buffy-coat."  The  digestive  organs 
are  .much  disturbed,  there  being  a  thickly-furred  but  moist  tongue, 
disagreeable  breath,  marked  thirst,  total  loss  of  appetite,  and  constipa- 
tion. The  urine  is  distinctly  febrile.  There  is  much  restlessness,  with 
sleeplessness  or  nocturnal  delirium  ;  and  occasionally  severe  nervous 
sj-mptoms,  such  as  convulsions  or  delirium,  usher  in  the  attack,  especially 
in  the  case  of  young  children. 

c.  Ilyperpyrexial. — Hei'e  the  temperature  is  very  high,  varying  from 
105°  or  106°  to  115°  or  more.  It  shows  a  tendency  to  ascend  very 
rapidly,  this  being  associated  with  gi-ave  symptoms  referable  to  the 
respiratoi'Y  and  nervous  systems.  The  breathing  becomes  very  hurried 
and  shallow  as  a  I'ule,  the  mouth  being  open,  and  the  nosti'ils  distended 
dui'in<i-  inspiration,  which  act  may  be  attended  with  a  sucking  or  sipping 
sound.  The  nervous  phenomena  include  mai-ked  restlessness,  mental 
confusion  and  disorder,  passing  into  violent  or  muttering  delii-ium,  and 
coma.  Hyperpyrexia  has  been  most  frequently  met  with  in  cases  of 
acute  rheumatism,  sun-stroke,  and  septictemia ;  but  it  may  be  observed 
in  other  febrile  conditions,  such  as  ]nieumonia,  typhoid  fever,  puerperal 
fever  ;  and  also  in  certain  diseases  or  injuries  affecting  the  nervous  system. 

d.  Low  types. — Under  this  group  may  be  included  the  following  : — 
i.  Asthenic  or  Adynamic. — -The  patient  is  very  weak,  and  feels  much  pros- 
trated. The  temperature  is  only  slightly  raised,  and  the  pulse  is  feeble 
and  small,  though  accelerated.  In  short,  febrile  I'eaetion  is  not  promi- 
nent. At  the  same  time  there  is  not  much  thirst,  and  the  tongue 
continues  moist.  Usually  cerebral  symptoms  ai-e  not  present,  but  there 
may  be  nocturnal  delirium.  ii.  Typhoid.  "  The  Typhoid  State." — 
This  presents  some  important  distinctions  from  the  former.  There 
is  great  prosti-ation.  The  tongue  tends  to  become  small,  dry,  and 
covered  w-ith  a  brown  or  black  crust;  the  lips  are  diy  and  cracked;  the 
teeth  and  gums  at  the  same  time  being  encrusted  with  sordes ;  deglu- 
tition and  speech  are  consequently  more  or  less  interfered  with.  The 
heart's  action  is  much  impaired,  as  evidenced  by  the  characters  of  its 
impulse  and  sounds  ;  by  the  pulse,  which  becomes  more  and  more  rapid, 
is  very  weak  and  compressible,  often  irregular  or  intei'mittent,  dicrotic 
or  undulating,  and  may  be  at  last  imperceptible  at  the  wrist;  and  by 
the  tendency  to  capillary  congestion  and  stagnation  of  the  circulation  in 
dependent  parts,  leading  to  low  inflammation,  or  to  bed-sores  over  parts 
■which  are  pi'essed  upon.  Before  death  the  superficial  capillaries  generally 
may  dilate,  and  profuse  sweating  takes  place,  which  may  be  ott'ensive, 
while  parts  of  the  surface  become  dusky,  and  the  skin  may  be  cold, 
especially  that  of  the  extremities  and  over  exposed  parts.  Breathing 
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is  usually  sliallow,  and  more  or  less  frequent.  Diarrhcea  may  set  in, 
with  offensive  stools.  Nervous  symptoms  are  prominent,  especially  low 
muttering  delirium,  muscular  tremblings  and  twitchings,  subsultus 
tendinum,  and  stupor  ending  in  coma.  The  special  senses  are  blunted, 
and  there  may  be  marked  deafness.  Ultimately  the  condition  cul- 
minates in  profound  exhaustion,  the  patient  lying  on  his  back  and 
sinking  towards  the  bottom  of  the  bed,  being  indifferent  to  all  ai'ound. 
The  typhoid  condition  is  not  solely  met  with  in  febrile  cases,  being  also 
observed  in  urasmia,  acute  atrophy  of  the  liver,  and  other  conditions, 
iii.  Malignant. — In  some  cases  the  symptoms  are  of  such  an  exceedingly 
low  type,  being  frequently  attended  with  haemorrhages  and  petechiae, 
that  they  may  be  truly  termed  malignant.  The  terms  putrid  or  septic 
are  sometimes  applied  to  fever  under  these  circumstances.  Another 
form  of  malignayit  fever  is  that  in  which  some  poison  seems  to  act  upon 
the  system  so  violently  as  to  cause  the  patient  to  succumb  at  once,  there 
being  no  evident  reaction,  or  any  local  lesions  set  up.  This  is  sometimes 
observed  in  connection  with  the  exanthemata. 

e.  Hectic. — Hectic  fever  is  usually  associated  with  profuse  suppuration, 
but  may  attend  any  great  drain  wpon  the  system.  Phthisis  frequently 
presents  this  variety  in  its  most  typical  form.  It  is  of  a  distinctly 
intermittent  or  remittent  type,  there  being  exacerbations  as  a  rule  once 
in  the  twenty-four  hours,  occasionally  twice.  The  fever  sets  in  very 
gradually,  at  first  only  a  slight  evening  rise  in  temperatui'e  being  noticed, 
with  quickening  of  the  pulse;  after  awhile  pyrexia  becomes  more  or 
less  constant,  but  a  marked  increase  takes  place  towards  evening, 
beginning  with  chilliness  or  rigors,  followed  by  much  heat  of  skin,  which 
increases  up  to  or  beyond  midnight,  and  is  succeeded  by  profuse  sweats, 
so  that  the  patient's  clothes  and  the  bed-clothes  may  become  saturated  ; 
in  some  cases  the  exacerbation  takes  place  in  the  afternoon.  The  sub- 
jective feeling  of  heat  is  usually  very  considerable,  and  the  palms  of  the 
hands  and  soles  of  the  feet  have  often  a  burning  sensation.  The  appear- 
ance of  the  patient  is  frequently  very  characteristic  and  striking,  there 
being  a  circumscribed  bright  red  or  pink  spot  on  each  cheek,  well 
known  as  the  hectic  flush.  The  pulse  is  very  easily  excited  and  rendered 
quicker;  during  the  paroxysms  it  may  rise  to  120  or  more.  It  varies  in 
its  characters,  but  is  generally  jerky,  moderately  soft,  and  compressible. 
The  respirations  are  also  hurried.  This  fever  is  attended  with  considerable 
and  often  rapid  wasting,  while  the  patient  feels  much  exhausted  after 
each  attack,  becoming  ultimately  exceedingly  feeble  and  emaciated. 
The  mental  faculties  are  unaffected  until  near  the  close  of  life,  being 
often,  in  fact,  peculiarly  lively  and  brilliant.  The  dui*ation  of  this 
variety  of  fever  is  very  variable,  but  it  tends  to  be  prolonged. 

Pathology. — The  pathology  of  the  febrile  state  is  still  a  matter  of 
controversy,  and  there  is  much  uncertainty  about  it.  Dr.  Donald 
Macalister  discussed  the  subject  in  his  Oulstonian  Lectures  for  1887,  and 
his  views  deserve  special  attention. 

With  i-egard  to  the  origin  of  fever,  it  seems  so  far  clear  that  the  condi- 
tion may  be  set  up  by  some  morbid  poison  which  has  gained  an  entrance 
into,  or  been  generated  Avithin  the  system  ;  or  in  connection  with  some 
local  lesion  or  disorder,  especially  inflammation.  Pi-of.  Burdon  Sanderson 
found  in  his  experiments  that  by  injecting  certain  fluids — which  he 
terms  "  pyrogenic  " — in  very  small  quantity  into  the  circulation,  fever 
could  be  excited,  and  these  fluids  either  contained  bacteria  or  the  material 
out  of  which  bacteria  are  developed.    Some  pathologists  attribute  the 
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setting  Tip  of  tlie  febrile  process  solely  to  the  action  of  morbific  organisms, 
which  are  supposed  to  multiply,  to  increase  the  metabolic  changes,  and 
to  give  rise  to  certain  products,  which  exert  a  paralyzing  action  on  the 
nervous  system.  However,  it  seems  certain  that  septic  fluids  may 
oi'iginate  pyrexia  without  the  actual  presence  of  any  visible  organisms. 
There  is  a  view  very  commonly  entertained  that  the  nervous  system  is 
immediately  concerned  in  originating  fever,  especially  through  the 
pneumogastric  and  sympathetic  nerves,  or  through  certain  nerve-centres, 
in  favour  of  this  view  there  are  many  important  facts,  and  it  is  prob- 
able that  the  febrile  process  may  be  initiated  directly  by  certain  nei've- 
centres  in  some  instances  ;  while  in  others  it  is  pi'imarily  due  to  a. 
morbid  poison,  which  either  acts  directly  on  these  centres,  or  through 
vaso-motor  reflex  influence  ;  and  in  others,  again,  to  reflex  irritation 
from  some  local  lesion,  such  as  inflammation.  Some  pathologists  do 
not  agree  with  the  notion  of  any  direct  implication  of  the  nervous 
system  in  fever,  but  maintain  that  the  cause  which  originates  this 
condition  acts  immediately  upon  the  blood  and  living  tissues,  giving- 
rise  to  increased  oxidation — in  short,  that  it  is  throughout  a  disorder 
of  protoplasm. 

Before  attempting  to  explain  the  phenomena  attending  the  febrile  pro- 
cess, it  is  necessary  to  consider  the  chief  facts  relating  to  the  bodily 
temperature  in  health.  These  have  to  deal  with — first,  the  production ; 
and,  secondly,  the  regulation  of  the  animal  heat.  As  regards  heat- 
production,  there  can  be  no  doubt  that  the  main  source  of  the  normal 
animal  heat  consists  in  the  chemical  changes  which  take  place  in  the 
food  and  all  the  tissues  of  the  body,  during  which  they  undergo  com- 
bustion or  oxidation,  and  give  out  their  latent  heat,  which  is  equal  to 
that  of  the  substances  taken  into  the  system  in  the  foim  of  nutriment. 
These  changes  are  especially  active  in  the  muscles,  which  are  estimated 
to  contribute  four-fifths  of  the  body-heat  in  health  ;  next  come  the 
various  secreting  glands,  the  alimentary  canal,  and  the  nervous  tissues. 
Dr.  Macalister  maintains,  as  the  outcome  of  certain  experiments,  that 
there  is  a  "thermogenic  stuif"  as  well  as  a  "contractile  stuff"  in 
muscle,  and  that  each  is  subject  to  a  metabolic  process,  having  its  own 
laws.  The  thermogenic  metabolism,  so  long  as  the  blood-supply  and 
nerve-supply  are  intact,  is  a  continuous  process  increased  by  muscular' 
contraction,  but  not  interrupted  by  rest.  In  the  formation  of  new 
structures  it  is  probable  that  some  of  the  heat  evolved  in  the  destruc- 
tion and  disintegi-atiou  of  tissues  becomes  reabsoi'bed  and  again  latent, 
to  be  subsequently  set  free,  and  these  transmutations  are  constantly 
going  on  in  the  sj-stem.  A  slight  amount  of  heat  is  generated  by  the' 
friction  of  the  blood  against  the  vessels,  and  of  the  muscular  fibres 
against  each  other,  and  it  has  even  been  supposed  that  this  occurs 
during  the  passage  of  nerve-cun-ents ;  but  these  are  merely  instances  of 
the  giving  out  of  heat  which  has  been  latent,  for  the  body  has  no  power 
of  creating  heat  within  itself.  Beale  believes  that  the  conversion  of 
non-living  into  living  material  is  the  cause  of  the  production  of  animal 
heat. 

With  respect  to  the  regjilation  of  the  bodily  heat,  this  depends  mainly 
upon  the  skin,  its  distribution  being  effected  by  means  of  the  circulation 
of  the  blood,  which  renders  the  temperature  tolerably  uniform  through- 
out the  system.  The  surface  of  the  body  is  constantly  losing  heat  by 
evaporation,  conduction,  and  radiation,  this  loss  amounting  to  about  80 
per  cent.    The  condition  of  the  superficial  circulation  has  thus  an  impor- 
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tant.  influence  in  regulating  the  temperature,  for  when  the  vessels  of  the 
skin  are  contracted,  less  heat  will  be  lost,  at  the  same  time  more  beinar 
produced  in  the  deejoer  parts ;  while  if  the  cutaneous  vessels  are  dilated, 
more  heat  will  be  given  olf.  A  certain  amount  of  heat,  under  20  per 
cent.,  is  lost  thi'ough  the  respiration. 

The  influence  of  the  nervous  system  upon  the  temperature  demands 
special  notice.  It  may  be  regarded  as  an  established  fact,  founded  upon 
physiological  and  experimental  investigations,  as  well  as  ujjon  clinical 
observations,  that  the  nervous  system  does  materially  affect  the  bodily 
heat.  Hypei-pyrexia  may  be  induced  esperimejitally  by  section  of  the 
spinal  cord  in  the  cervical  region,  and  in  other  ways  ;  aiid  the  same 
condition  is  sometimes  observed  in  connection  with  injuries  to,  and 
diseases  of,  the  brain  or  cord.  Indeed,  remarkably  high  temperatures 
have  been  i-ecorded  in  some  cases,  but  there  can  be  no  doubt  that  these 
were  not  real,  and  that  the  patients  practised  deception.  The  nervous 
system  influences  heat-prodaction^  as  well  as  heat -regulation.  With 
regard  to  the  modes  in  which  this  system  modifies  the  temperature,  in 
the  first  place  it  does  so  through  the  vaso-motor  apparatus ;  but  it  is 
also  maintained  that  it  directly  affects  tissue-change,  and  consequently 
heat-production,  which  is  the  view  supported  by  Ur.  Macalister.  He 
aSirms  "  that  the  heat  production  in  the  muscles,  the  chief  furnaces  of 
fever,  is  probably  carried  on  under  the  influence  of  a  two-fold  nervous 
mechanism,  the  one  part  exciting  to  thermogenesis,  accompanied  by 
destructive  metabolism,  the  other  staying  thermogenesis,  and  subserving 
constructive  metabolism.  The  thermogenic  tonas  is  the  manifestation  of 
the  normal  balance  between  the  two  parts."  ISJothing  is  definitely  known, 
however,  at  present  as  to  tbe  anatomical  course  of  the  supposed  thermal 
nerves  of  muscles.  Bxjjeriments  and  clinical  observations  seem  to 
point  to  the  medulla  and  pons  as  the  seat  of  heat-centres.  Another 
theory  is  that  the  nervous  system  merely  exerts  a  check  or  restraining 
force  upon  nutritive  and  metabolic  changes,  but  in  what  way  is  not 
known.  Dr.  Broadbent  has  advanced  the  theory  that  it  does  so  through 
tension  maintained  in  the  nerve-centres,  the  tension  there  generated  in 
the  cells  being  sastained  in  their  peripheral  terminations,  where  they 
are  merged  into,  and  blended  with  the  other  structures. 

Coming  now  to  the  explanation  of  the  phenomena  of  pyrexia,  and 
beginning  with  the  rise  in  temperature,  the  opinion  generally  held,  and 
which  appears  to  be  the  correct  one,  is  that  this  is  mainly  accounted  for 
by  increased  heat-production.,  the  i-esult  of  excessive  chemical  changes  in 
the  tissues.  More  heat  is  pi'oduced  by  a  febrile  patient  than  a  healthy 
person  in  like  circumstances,  diet  being  one  of  the  most  important  of 
these  circumstances,  and  probably  fever-heat  is  often  more  than  normal 
heat  even  on  a  full  diet.  In  febrile  conditions  the  tissues  become  more 
•or  less  quickly  destroyed,  being  changed  into  various  substances  of  lower 
chemical  composition.  This  destruction  involves  the  albuminous  or 
nitrogenized  tissaes,  as  well  as  the  fat,  and  the  muscles,  both  voluntary 
and  involuntary,  are  specially  affected,  these  structures  wasting  rapidly, 
their  fibres  presenting  an  appearance  of  granular  degeneration  under  the 
microscope.  The  nerve-centres,  ganglia,  and  nerves  undei-go  a  similar 
change,  though  to  a  much  less  degree  ;  the  bones  also  become  lighter; 
and  the  red  blood-corpuscles  are  diminished  in  number.  The  destruction 
of  the  tissues  and  blood  is  evidenced  by  the  wasting  and  anaemia  which 
occur,  and  by  the  presence  of  excess  of  potash-salts  and  colouring  matter  in 
the  urine  ;  while  soda-salts,  which  are  derived  from  the  food,  become  defi- 
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cient.  It  is  found  that  the  glandular  organs  do  not  become  smaller, 
being,  indeed,  often  enlarged  from  congestion,  especially  in  young  and 
healthy  persons.  This  is  particularly  observed  in  the  spleen,  lymphatic 
glands,  and  liver,  the  cells  of  tliese^organs  also  becoming  enlarged  and 
granular. 

The  substances  into  which  the  tissues  are  transformed  are,  as  was 
proved  by  the  late  Dr.  Parkes,  chiefly  those  produced  in  health,  only 
formed  in  excess,  such  as  urea,  uric  acid,  and  carbonic  acid.  Inter- 
mediate products  of  decomposition  may,  however,  be  generated,  some  of 
which  are  probably  quite  foreign  to  the  body  in  a  state  of  health.  As 
to  the  place  where  the  change  occurs  there  is  no  certainty.  Some 
pathologists  consider  that  it  takes  place  in  the  tissues  themselves  ; 
others  believe  that  the  albuminous  elements  bi'cak  down  into  a  circu- 
lating albumen,  which  in  the  blood  becomes  converted  into  materials  of 
lower  grade,  such  as  urea. 

It  may  be  affirmed  that  as  a  rule  the  rise  of  temperature  in  febrile 
cases  is  in  proportion  to  the  rapidity  and  extent  of  the  changes  just 
alluded  to,  especially  as  evidenced  by  the  amount  of  the  products  of 
tissue-metamorphosis  eliminated  in  the  various  excretions.  In  most 
cases  excessive  excretory  elimination  is  observed,  particularly  by  the 
urine,  the  quantity  of  urea  discharged  often  bearing  a  close  relation  to 
the  increase  in  teniperatui'e ;  but  this  is  not  always  the  case,  so  that  the 
one  cannot  be  made  a  measure  of  the  other.  In  some  instances  there  is 
little  or  no  increased  elimination  during  the  progress  of  fever ;  but  in 
those  cases  where  the  quantity  of  ui'inaiy  solids  discharged  daily  is  not 
greater  than  in  health,  it  is  really  much  more  than  would  have  been 
passed  by  a  healthy  person  on  the  same  diet.  Moreover,  there  may 
be  retention  in  the  system,  or  deficient  elimination  of  the  products  of 
metamorphosis,  owing  partly  to  their  great  abundance,  or  to  their  trans- 
formation being  incomplete,  substances  being  thus  generated  which  the 
kidneys  cannot  get  rid  of ;  partly  to  some  condition  of  the  excretory 
organs  which  interferes  with  the  due  pei'formance  of  their  functions. 
Sometimes  the  urine  temporarily  ceases  to  be  febrile  in  its  characters, 
and  this  is  followed  by  abundant  discharge  of  waste  products  in  this 
excretion.  It  is  in  cases  where  free  elimination  has  not  taken  place 
that  critical  discharges  are  most  likely  to  occur  at  the  termination  of 
the  febrile  process  ;  whilst,  as  the  result  of  the  accumulation  of  the 
substances  generated  within  the  system,  serious  consequences  are  liable 
to  ensue. 

Experiments  have  shown  that  in  fever  there  may  be  remarkable 
fluctuations  in  the  rate  of  heat-production,  without  any  obvious  cause. 
Dr.  Macalister  draws  attention  to  this  point,  and  also  to  the  fact  that  the 
rate  of  heat-production  may  actually  be  highest  when  the  temperature  is 
lowest.  "  An  excessive  rate  of  heat-loss  may  overbear  and  so  disguise  a 
simultaneous  excessive  rate  of  heat-production ;  and  conversely,  the  time 
when  the  temperature  is  high  may  coincide  with  a  time  when  the  heat- 
production  is  low.  The  inference  from  this  is  very  important,  namely, 
that  the  height  of  the  temperature  in  fever  is  in  great  measure  depen- 
dent on  the  momentary  relation  of  the  two  processes  of  heat-production 
and  heat-loss.  And  inasmuch  as  these  two  processes  tend  to  vary  irre- 
gularly, with  but  a  weak  nisus  towards  a  daily  rhythm,  the  fluctuations 
of  the  temperature  do  not  afford  an  accurate  measure  of  the  changes  in 
either  process." 

The  views  of  Dr.  Beale  on  this  subject  deserve  notice.    He  believes 
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that  the-  bioplasm  of.  the  blood,  blood-vessels,  and  tissues  is  greatlj 
increased  in  pyrexia,  and  that  this  is  the  cause  of  the  excessive  heat. 
He  further  states  that  there  is  insufficient  oxidation  of  tissues,  as  a 
result  of  which  the  blood  becomes  loaded  with  noxious  mateiials  which 
the  excretory  organs  cannot  remove,  and  this  condition  of  the  blood  is 
favourable  to  the  growth  of  bioplasm. 

Another  theory  of  the  rise  of  temperature  in  fever  is,  that  it  is  the 
result  of  retention  or  diminished  loss  of  heat  from  the  surface  of  the  body, 
owing  to  contraction  of  the  vessels  ;  or  to  a  relatively  diminished  heat- 
discharge  in  proportion  to  the  heat-production.  This  partly  accounts  for 
the  internal  heat  in  the  early  stage  of  fever,  but  later  on,  even  when  per- 
spiration is  profuse,  as  in  rheumatic  fever,  or  when  sweating  has  been 
induced  by  jaborandi  before  a  fit  of  ague,  the  temperature  nevertheless 
goes  up.  Moreover,  it  has  been  proved  experimentally  that  fever  is 
accompanied  by  increased  discharge  of  heat  from  the  body.  Still,  when 
the  perspiration  is  diminished  or  checked  in  febrile  conditions,  this  may 
act  as  a  subsidiary  cause  in  increasing  the  body-heat,  and  elevating  the 
temperature. 

The  late  Dr.  Hilton  Fagge  adopted  Liebermeister's  theory,  namely, 
"  that  pyrexia  consists,  not  in  a  mere  rise  of  the  temperature  of  the  body, 
still  less  in  inci'case  of  heat-generation,  or  in  diminution  of  loss  of  heat, 
but  in  a  change  in  the  normal  function  of  heat-regulation,  by  which  the 
production  of  heat  and  its  loss  are  so  balanced  as  to  create  and  maintain, 
while  the  pyrexia  lasts,  a  higher  temperature  instead  of  the  normal 
temperature."  Dr.  Ord  has  advanced  the  theory  that  the  increased 
temperature  in  fever  results  from  the  heat  produced  by  the  destruction 
and  disintegration  of  tissues  accumulating  in  the  body,  because  not  used 
up,  as  in  health,  by  the  foi-mation  of  new  tissues,  which  process  is  probably 
accompanied  by  the  absorption  of  heat.  Heregards  it  as  due  to  "persistence 
in  the  form  of  heat,  of  energy  which  should  have  taken  another  form." 

Dr.  Macalister's  views  as  to  the  nature  and  origin  of  fever  demand 
special  notice.  He  refers  the  condition  definitely  to  the  nervous  system, 
and  only  associates  the  term  with  that  kind  of  thermal  disorder  in  which 
there  is  excessive  thermogenesis,  with  the  excessive  catabolism  of  nitro- 
genous tissues  which  that  involves.  He  remarks  : — "  High  temperature  is 
not  necessarily  fever,  and  fever  is  not  necessarily  accompanied  with  high 
temperature.  We  may  have  a  fehris  sine  febro,  a  morbid  thermogenesis 
without  high  temperature,  the  increased  heat-production  being  compen- 
sated, or  more  than  compensated,  by  increased  heat-loss.  And  we  may 
have  a  rise  of  temperature  even  with  diminished  thermogenesis,  if  the 
heat-loss  is  so  diminished  as  no  longer  to  balance  even  the  diminished  pro- 
duction. The  former  would  be  fever,  though  the  patient  were  cool ;  the 
latter  would  not  be  fever,  even  though  the  patient  were  hot."  Briefly 
stated.  Dr.  Macalister's  theory  as  to  disorders  of  bodily  temperature  is  as 
follows  : — He  considers  the  thermal  nervous  system  as  consisting  of  tlii'ee 
parts,  which  he  calls  the  thermotaxic  or  adjusting,  the  thermogenic  or  pro- 
ducing, and  the  thermolytic  or  discharging  mechanism.  Disorder  of  the 
first  implies  irregularity  of  temperature  only  ;  disorder  of  the  first  and 
second  implies,  in  general,  heightened  temperature  and  increased  body 
heat — that  is  ordinary  fever;  disorder  of  the  first,  second,  and  third  im- 
plies, in  general,  hypei'pyrexia,  dangerous  increase  of  heat,  and  steadily 
rising  temperature.  Regarding  thermal  mechanisms  as  a  functional  and 
evolutional  hierarchy,  he  looks  upon  fever  as  a  "  dissolution,"  a  pro- 
gressive negative  process,  a  relaxation  of  control  from  above  downwards. 
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There  is  no  adequate  explanation  of  the  retention  of  water  in  the  system, 
which  occurs  in  pyi'exia  out  of  proportion  to  the  amount  which  is  con- 
sumed. It  seems,  however,  probable  that  more  really  passes  off  by  the 
skin  and  respiratory  oro-ans  than  is  supposed,  and  than  escapes  in 
health  ;  and  that  much  of  the  loss  of  weight  in  fevei-  is  due  to  this  cause. 
It  was  suggested  by  Dr.  Parkes  that  some  material  forms  in  the  blood, 
such  as  gelatine,  which  *is  powerfully  hygrometric,  having  a  strong 
afHnity  for  water. 

The  causes  of  the  disoi'ders  aifecting  the  different  functions  of  the 
body  ordinai'ily  obsei-ved  in  fever  are  sufficiently  obvious.  The  increased 
activity  of  the  respiratory  and  circulatory  functions  are  in  themselves 
signs  of  augmented  tissue-change.  The  amount  of  carbonic  acid  expired 
is  increased  immediately,  and  more  so  at  first  than  when  the  fever  has 
reached  its  height,  because  not  only  is  moi'e  of  the  gas  produced,  but 
that  which  is  dissolved  in  the  blood  is  gradually  expelled  by  the  rising 
temperature,  while  the  circulation  being  active,  the  blood  is  more  rapidly 
exposed  to  the  air  in  the  lungs.  With  respect  to  the  circulatory  system, 
in  the  early  stage  the  heart  is  excited,  but  as  the  febrile  pi'ocess  advances 
this  organ  becomes  more  or  less  impaired  in  its  action,  because  its  mus- 
cular tissue  undergoes  degeneration,  it  is  supplied  with  impui'e  blood, 
and  its  nervous  stimulus  is  impaired.  As  a  consequence,  the  alterations 
in  the  cardiac  impulse  and  sounds,  and  in  the  characters  of  the  pulse  are 
observed ;  as  well  as  the  tendency  to  hypostatic  congestions,  these  being 
also  directly  contributed  to  probably  by  the  abnormal  condition  of  the 
vessels,  tissues,  and  blood,  and,  according  to  Beale,  by  the  excessive 
growth  of  bioplasm,  which  tends  to  block  up  the  capillaries. 

It  remains  to  consider  the  meaning  of  some  of  the  graver  events 
which  are  liable  to  occur  in  connection  with  the  febrile  state.  The 
"  typhoid  condition,"  and  the  low  nervous  symptoms  attending  it,  are 
almost  certainly  due  to  the  accumulation  within  the  system  of  the 
products  of  tissue-destruction,  owing  to  elimination  being  checked 
entirely,  or  not  being  equal  to  the  requirements  of  the  case.  In  short 
a  kind  of  toxtemia  i.s  set  up,  and  the  patient  is  poisoned  by  these  effete 
materials,  which  circulate  through  the  nerve-centres  and  other  organs  and 
tissues.  The  symptoms  have  also  been  attributed  to  the  direct  action  of 
some  special  fever-poison  upon  the  nerve  centres  ;  to  the  production  of  pto- 
maines ;  to  plugging  of  the  minute  vessels  of  the  grey  matter  with  white 
corpuscles  or  septic  emboli ;  or  to  excessive  heat  of  the  blood.  It  is  not 
yet  determined  what  degree  of  temperature  is  compatible  with  life  in 
the  human  system,  but  above  107"  the  excessive  heat  itself  becomes 
very  dangerous,  producing  grave  symptoms,  and  tending  to  cause  a 
fatal  result.  It  affects  the  heart,  which  after  death  has  been  found  with 
the  ventricles  contracted  and  empty,  and  the  auricles  full  of  blood ;  but 
it  also  influences  all  the  tissues,  and  the  protoplasm  of  the  body.  The 
immediate  cause  of  hyperpyrexia  must  probably  be  usually  referred 
either  to  the  nervous  system,  or  to  the  injurious  action  of  septic 
materials  present  in  the  body. 

In  some  low  forms  of  fever  acute  granular  or  fatty  degeneration  of  the 
chief  organs  is  liable  to  supervene,  and  this  is  attended  with  grave 
symptoms.  Moreover,  secondary  inflammations  not  uncommonly  occur 
in  febrile  cases,  such  as  pneumonia,  and  these  must  be  attributed  either 
to  stagnation  of  blood  following  congestion  from  impaired  circnlation ; 
to  the  action  of  retained  deleterious  waste-products  ;  or  to  emboli,  which 
may  be  of  a  septic  nature. 
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Prognosis. — The  prognosis  in  febrile  cases  must  necessarily  depend 
greatly  on  the  cause  of  the  fever,  and  will  therefoi'e  vary  with  each 
particular  disease.  So  far  as  the  pyi-exia  itself  is  concerned,  however, 
there  are  certain  conditions  which  always  influence  the  gravity  of  the 
prognosis,  namely  : — 1.  Its  intensity. — The  highei'  the  temperature  the 
more  dangerous  is  the  case,  and  the  prognosis  Ijecomes  very  serious 
when  it  reaches  above  106°  or  107°.  Under  appropriate  treatment,  how- 
ever, a  considerable  proportion  of  j^atients  have  recovered,  even  after 
the  temperatui-e  has  risen  as  high  as  or  even  above  110°.  2.  Its  type. — 
All  low  forms  of  fever  are  grave,  and  any  tendencj'  towards  typhoid  or 
adynamic  symptoms,  especially  if  the  nervous  system  is  much  affected, 
should  be  looked  upon  with  anxiety.  3.  Defective  elimination. — This  is 
an  unfavourable  sign,  particularly  if  associated  with  a  very  high  tem- 
perature, -i.  Hie  previous  condition  and  health  of  the  patient. — Young, 
robust,  and  plethoric  jDersons  are  often  more  severely  affected  than 
those  in  opposite  conditions.  Some  diseases,  such  as  gout,  increase  the 
danger  of  febrile  disorders  considerably ;  while  the  presence  of  organic 
disease,  esj^ecially  of  the  kidneys  or  heart,  renders  them  exceedingly 
grave. 

Treatment. — The  management  of  febrile  cases  should  never  be  con- 
ducted in  a  routine  fashion,  and  always  demands  intelligent  consideration. 
Frequently  it  is  a  vei'y  simple  matter,  the  condition  needing  little  or  no 
active  treatment ;  in  many  cases,  however,  it  is  a  question  presenting 
much  difficulty,  and  requiring  the  most  careful  and  constant  attention, 
it  may  be  for  a  prolonged  period.  There  are  two  rather  prevalent  errors 
which  need  to  be  guarded  against.  First,  it  must  not  be  imagined  that 
treatment  is  of  no  avail  in  febrile  diseases,  and  that  the  practitioner  has 
nothing  whatever  to  do.  By  judicious  interference  it  is  possible  to  avert 
death,  to  relieve  symjitoms,  and  even  to  hasten  recovery  in  a  considerable 
proportion  of  cases.  On  the  other  hand,  over-active  and  meddlesome 
ti'eatinent  is  most  injurious,  and  decidedly  to  be  deprecated,  especially 
in  the  case  of  those  specific  fevers  which  must  of  necessity  pass  through 
a  definite  course.  The  practice  of  endeavouring  to  cnt  short  fevers  has 
unquestionably  often  done  much  mischief. 

There  are  certain  general  indications  for  the  treatment  of  the  pyrexial 
condition  and  its  accompanying  symptoms,  which  will  now  be  briefly 
considered,  as  well  as  the  means  by  wiiich  they  are  to  be  carried  out. 

1.  The  first  indication  is  to  diminish  the  temperature,  if  this  tends 
to  be  excessive,  or  remains  even  moderately  high  for  a  prolonged  period. 
For  this  purpose  antipyretics  are  used,  and  one  of  the  most  powerful 
means  available  is  the  external  application  of  cold.  This  acts  partly  by 
increasing  the  elimination  of  heat  by  the  skin  ;  but  also  probably  by 
producing  some  marked  effect  upon  the  nervous  system,  and  checking 
destruction  of  tissues.  The  modes  of  applying  cold  are  various,  of 
which  the  chief  are  sponging  the  surface  of  tiie  body  with  water,  either 
tepid  or  cold;  placing  the  patient  upon  a  water-bed  containing  cold 
water ;  cold  affusion  or  douching,  which  may  be  practised  whilst  the 
patient  is  in  a  warm  bath  ;  wet  packing  in  a  sheet ;  applying  compresses 
dipped  in  cold  or  iced  water  over  the  chest  and  abdomen  ;  the  use  of 
cold  or  tepid  baths  ;  the  application  of  ice-bags  to  different  parts  of  the 
body,  especially  over  the  spine,  nape  of  the  neck,  cai'diac  region,  or  epigas- 
trium ;  an  ice-cap  applied  to  the  head,  or  a  cap  made  of  india-rubber  tubing, 
tlu'ough  which  cold  water  runs  in  a  continuous  stream ;  injecting  iced 
water  into  the  rectum  ;  or  placing  the  patient  in  a  warm  or  tepid  bath, 
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the  temperature  of  wliicli  is  tlien  gradually  red^^ced  by  the  removal  of 
the  warm,  and  the  addition  of  cold  water  or  even  of  ice,  the  latter  being 
also  in  some  cases  applied  to  the  head,  spine,  chest,  or  abdomen  at  the 
same  time.  After  having  been  kept  in  the  bath  for  a  varying  time, 
according  to  the  circumstances  of  the  case,  the  patient  is  di-ied  and 
removed  to  bed  ;  when  it  may  be  necessary  to  apjily  hot  bottles  to  the 
feet.  It  may  be  requisite  to  repeat  the  bath,  even  several  times,  and  to 
apply  ice  in  the  intervals. 

Some  of  the  methods  mentioned  are  not  only  useful  in  reducing 
temperature,  and  making  the  patient  feel  more  comfortable,  but  they 
likewise  diminish  the  frequency  of  the  pulse  ;  give  mai'ked  relief  to  low 
nex'vous  symptoms ;  and  may  have  an  influence  upon  the  development  of 
certain  exanthematous  eruptions,  either  in  the  way  of  bringing  them 
out,  or  of  liiniting  their  amount  and  improving  their  quality.  A  regular 
hydropathic  treatment  of  all  fevers  is  now  often  practised,  especially  on 
the  continent.  In  my  opinion,  however,  this  plan  of  treatment  ought 
not  to  be  followed  as  a  matter  of  routine,  and  there  are  grave  objections 
against  the  more  severe  methods  by  which  it  is  carried  out.  Sponging 
the  skin,  the  wet-pack,  the  use  of  a  cold  water-bed,  or  the  application 
of  compresses  over  the  abdomen  and  chest,  are  modes  applicable  to 
many  cases,  and  might  be  practised  with  advantage  much  more  fre- 
quently than  they  are  at  present,  especially  as  they  are  not  at  all 
dangerous  if  proper  care  be  exercised.  When  baths  are  used  to 
control  temperature  which  is  not  serious  in  itself,  but  from  its  dura- 
tion, as  in  typhoid  fever,  it  is  unnecessary  to  employ  them  below  70° 
or  65°.  The  cases,  however,  in  which  the  use  of  external  cold  is 
so  eminently  serviceable,  are  those  in  which  the  temperature  shows 
a  tendency  to  ascend  rapidly,  or  in  which  there  is  hyperpyrexia.  My 
own  experience  agrees  with  that  of  a  large  number  of  other  observers 
as  to  the  remarkable  benefit  which  may  be  derived  under  such  cir- 
cumstances from  the  employment  of  baths  in  the  manner  last  de- 
scribed. Undoubtedly  in  similar  cases  not  only  is  it  advisable  to  adopt 
snch  a  plan  of  treatment,  but  this  is  the  only  method  which  seems  to 
offer  any  chance  of  recovery.  Of  course  it  must  always  be  conducted 
under  competent  and  strict  supervision,  and  its  effects  carefully  watched. 

Venesection  has  been  employed  with  the  view  of  subduing  the  fever,  but 
there  is  positive  evidence  that  it  acts  most  injui'iously,  and  therefore 
should  never  be  practised  merely  for  this  object,  although  it  may  be 
required  for  other  purposes  in  febrile  cases. 

Among  medicinal  agents,  aconite,  digitalis,  veratrum  viride,  and  tartar 
emetic  are,  in  appropriate  cases,  most  useful  in  the  treatment  of  the  febrile 
state.  They  reduce  the  temperature  in  some  degree,  but  have  also  a 
striking  effect  on  the  pulse,  diminishing  its  fi-equency  and  force.  Some 
of  these  drugs  have  a  further  action  on  the  excretory  organs.  A 
favourite  mode  of  treatment  in  certain  cases  is  to  give  tincture  of  aconite 
in  one  or  two  minim  doses  every  half-hour ;  while  some  administer  it 
every  five  minutes,  until  twenty  or  thirty  minims  have  been  taken. 
Quinine  is  usually  regarded  as  one  of  the  most  effective  antipyretics,  and 
is  much  used  for  the  purpose  of  lowering  tempex^ature,  or  checking  its 
ascent.  It  is  well  known  that  this  drug  has  a  powerful  influence  over 
ague,  and  when  given  in  considerable  doses — v-xx  grains  or  more,  re- 
peated at  variable  intervals,  according  to  circumstances — it  has  some 
power  of  diminishing  excessive  heat.  Its  administration  may  be  com- 
bined with  the  application  of  cold.    Salicine  and  salicylates  are  valuable, 
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especially  in  certain  forms  of  fever ;  and  salicylate  of  quinine  has  been 
especially  recommended.  Sulphurous  acid,  in  drachm  doses  every  two, 
three,  or  four  hours,  has  also  been  advocated  as  an  antipyretic.  The 
employment  of  alcohol  will  be  referred  to  presently. 

During  the  last  few  years  a  remarkable  series  of  artificial  compounds 
have  been  obtained  by  i-efined  methods  of  synthetical  chemistry,  which 
possess  powerful  antipyretic  properties.  Some  of  the  preparations 
originally  introduced  have  practically  fallen  into  disuse,  or  are  employed 
for  other  jDurposes,  such  as  resorcin,  tliallin,  and  kairin ;  those  which  are 
at  present  in  most  repute  include  antipyi'in,  antifebrin  or  acetanilide, 
phenacetin,  and  pyrodin  or  hydi'acetin.  While  recognizing  the  power 
of  these  agents  in  reducing  febrile  temperature  considerably,  it  must  be 
borne  in  mind  that  they  are  liable  to  pi-oduce  more  or  less  unpleasant  or 
even  dangerous  effects,  and  expei-ience  has  shown  that  they  must  be 
employed  with  due  caution,  and  under  proper  supervision. 

"2.  AiKitlier  important  indication  in  febi-ile  cases  is  to  watch  the 
excretions,  and  observe  whether  proper  elimination  is  taking  place. 
Some  authorities  advocate  energetic  eliminatory  treatment,  by  which 
they  pi'opose  to  get  rid  of  any  specific  morbid  poison,  as  well  as  of  the 
products  resulting  from  tissue-change.  Such  treatment,  however,  is 
only  exceptionally  called  for,  but  mild  eliminatory  measures,  such  as 
keeping  the  bowels  acting  properly,  and  administering  some  simple 
saline  mixture,  to  act  upon  the  skin  and  kidneys,  constitute  all  that  is 
needed  in  the  treatment  of  many  febrile  complaints.  It  is  requisite  in 
severe  cases  to  examine  the  excretions,  especially  the  urine,  at  frequent 
intervals,  and  thus  to  ascertain  whether  the  materials  formed  are  being 
pi'opei"ly  got  rid  of,  and,  if  such  is  not  the  case,  to  adopt  measures 
calculated  to  aid  their  removal.  Should  symptoms  arise  indicating  that 
the  system  is  being  poisoned  by  the  accumiilation  of  the  products  of 
tissue-change  in  the  blood,  energetic  eliminatory  treatment  is  decidedly 
called  for.  This  consists  in  measures  which  promote  the  free  action  of 
the  skin,  bowels,  and  kidneys.  Diaphoretics  iind  diiiretics  nre  ybvj  usefiil, 
as  saline  mixtures,  containing  citrate  of  potassium  or  solution  of  acetate  of 
ammonium  ;  along  with  the  free  use  of  diluent  chinks.  Jaborandi  may 
be  serviceable  in  some  cases,  on  account  of  its  diaphoretic  action,  and  it 
also  acts  thus  as  an  antipyretic.  The  employment  of  baths  matei'ially 
increases  the  skin-action.  In  severe  cases,  should  the  urine  be  deficient, 
it  is  desirable  to  endeavour  to  excite  the  kidneys  into  activity,  by  apply- 
ing hot  fomentations,  linseed-meal  poultices,  or  sinapisms  over  the  loins, 
or  by  means  of  dry-cupping.  Pm-gafives  must  be  employed  with  caution, 
as  they  are  likely  to  weaken  the  patient,  but  they  are  often  required,  and 
the  saline  aperients  are  the  most  efficient  in  these  cases.  When  diarrhoea 
is  present,  some  advocate  that  this  symptom  should  be  permitted  to  con- 
tinue, or  even  be  encouraged  by  the  aid  of  medicines,  as  it  is  a  natural 
mode  of  elimination  of  a  poison.  It  certainly  is  not  always  desirable  to 
check  diaiiiioea,  but  should  it  be  excessive,  or  should  the  patient  be 
evidently  becoming  weakened  on  account  of  it,  it  is,  in  my  opinion, 
decidedly  advisable  to  restrain  the  discharge  by  appropriate  remedies. 

3.  One  of  the  most  necessary  and  difficult  parts  of  the  ti'catment  in 
many  cases  of  fever  consists  in  the  proper  administration  of  diet, 
including  food  and  alcoliolic  stimulants.  When  acute  ])yrexia  is  pi'esciit, 
it  may  be  stated  as  a  general  rule  that  solid  food  should  not  be  given, 
and  that  the  diet  should  be  of  a  liquid  nature.  In  many  cases  low  diet 
IS  indicated  at  first,  but  often  abundant  nutriment  is  subsequently 
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needed,  or  sometimes  even  from  the  outset.  Then  the  food  must  be 
nutritious,  and  at  the  same  time  capable  of  easy  assimilation.  Milk  is  a 
most  valuable  article  of  diet,  as  well  as  good  beef-tea,  mutton-broth, 
chicken-broth,  and  eggs.  Meat-extracts  and  juices  are  often  of  mixch 
service;  and  the  " peptonized  foods"  ai-e  frequently  of  great  value.  A 
most  important  matter  which  often  needs  special  attention  is  to  give  the 
food  at  frequent  and  regtdar  intervals,  in  definite  and  moderate  quajitities, 
and  the  j^atient  should  in  severe  cases  not  be  allowed  to  sleep  for  too  long 
a  time,  and  thus  be  deprived  of  the  requisite  nutriment.  It  is  quite 
impossible  to  lay  down  any  definite  and  rigid  rules  as  to  diet,  but  each 
case  must  be  treated  on  its  own  merits.  In  the  low  forms  of  fever  large 
quantities  of  nutritious  aliments  are  called  for. 

With  regard  to  alcoholic  stimulants,  these  are  by  no  means  always 
required  in  febrile  diseases,  and  their  indiscriminate  use  may  do  a  great 
deal  of  harm,  but  in  a  large  number  of  cases  they  are  of  the  utmost 
value,  though  much  experience  is  necessaiy  in  order  to  detei'mine  the 
particular  kind  and  quantity  of  stimulant  to  be  administered  under 
different  circumstances.  Therefore  young  practitioners  should  be  ex- 
tremely cautious  as  to  how  they  employ  these  remedies,  and  should 
watch  their  effects  very  closely.  Wine,  especially  champagne  or  port, 
or  brandy  generally  answers  best,  of  which  it  may  be  necessary  to  give 
very  large  quantities,  and  it  is  astonishing  how  much  may  be  taken  in 
certain  cases  without  producing  the  ordinary  intoxicating  effects  of 
alcohol.  It  is  most  important  that  stimulants  should  be  administered 
at  regular  intervals  and  in  defi.nite  doses.  The  essential  value  of  alcohol 
consists,  not  in  its  making  up  for  food,  which  must  be  given  at  the  same 
time,  but  in  that  it  maintains  the  action  of  the  heart  while  the  system 
is  struggling  against  the  effects  of  the  fever.  Hence  the  chief  indica- 
tion for  its  use  is  to  be  found  in  the  condition  of  this  organ,  as  evidenced 
by  its  impulse  and  sounds  ;  by  the  state  of  the  pulse,  as  regards  its  fre- 
quency, force,  and  amount  of  tone  ;  and  by  the  condition  of  the  capillary 
circulation.  Particular  stress  has  been  laid  by  some  writers  on  keeping 
up  the  action  of  the  heart  and  the  arterial  tension,  in  order  to  ensure 
proper  elimination  by  the  kidneys.  Other  organs,  however,  must  not  be 
overlooked  in  judging  of  the  effects  of  the  administration  of  stimulants, 
and  attention  must  be  paid  to  the  tongue,  skin,  respiratory  organs,  and 
nervous  system.  Their  good  effects  are  seen  in  the  tongue  becoming 
moist  and  less  furred,  the  skin  perspiring,  the  temperatui-e  reduced,  the 
number  of  respirations  diminished,  and  the  nervous  system  calmed.  If 
the  tongue  becomes  dry  and  baked,  the  skin  burning  and  non-perspiring', 
the  respirations  hurried,  and  the  nervous  system  excited,  alcohol  is 
doing  harm.  It  is  useful  to  smell  the  breath  from  time  to  time,  and  to 
stop  the  administration  of  stimulants  should  this  give  evidence  that  the 
system  is  becoming  saturated  with  alcohol.  With  regard  to  its  influence 
on  temperature,  alcohol  has  been  proved  only  to  lower  this  directly 
when  given  in  large  quantities,  and  then  only  to  a  comparatively  slight 
degree.  My  own  experience  has  convinced  me  that  in  hyperpyrexial 
cases  it  is  requisite  to  be  exceedingly  careful  in  the  administration  of 
alcoholic  stimulants,  and  that  they  ought  not  to  be  poured  into  the 
system  in  a  reckless  manner,  with  the  view  of  lowering  the  tempeiuture. 

It  is  in  the  later  stages  of  fever  that  alcohol  is  most  useful,  and 
especially  when  it  tends  towards  an  asthenic  or  typhoid  type.  No 
case,  however,  should  be  allowed  to  sink  into  a  low  condition  for  want 
of  stimulants,  as  it  may  then  be  very  difficult  or  even  impossible  to 
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revive  the  patient.  If  there  is  any  probability  of  this  event  taking 
place,  they  shonld  be  employed  fi-oni  the  first.  At  the  same  time  it  is 
very  important  in  these  cases  to  watch  constantly  and  thoroughly,  and 
to  observe  at  freqnent  intervals  the  effects  of  the  administration  of 
stimulants,  lest  they  should  be  pushed  too  far.  They  must  be  given 
with  particular  caution  if  the  urine  is  very  deficient  or  contains  albumen. 
As  to  the  quantity  I'equired,  this  will  vary  much  in  different  cases. 
Usually  from  a  teaspoonful  to  a  tablespoonful  of  brandy  will  be  needed, 
given  at  intervals  of  from  three  hours  to  half  an  hour,  according  to  cir- 
cumstances. Old  people  require  a  considerable  quantity  as  a  rule,  and 
young  children  beai-  stimulants  well.  Wine  or  brandy  may  be  con- 
veniently given  beaten  up  with  eggs,  the  brand3'-and-egg  mixture  (B.P.) 
being  an  excellent  preparation ;  oi'  along  with  beef-tea. 

Dr.  Beale  has  arrived  at  the  following  conclusions  respecting-  the 
good  effects  of  alcohol  in  cases  of  fever  and  inflammation .- — 1.  ]3y  its 
direct  action  on  the  nerves  of  the  stomach  it  immediately  stimulates  the 
heart's  action,  "and  thus  promotes  the  capillary  circulation.  2.  After 
absoi'ption  into  the  blood  it  alters  the  consistence  and  chemical  pro- 
pei'ties  of  fluids  and  solids,  and  cuts  short  the  life  of  rapidly  growing- 
bioplasm,  or  causes  it  to  live  more  slowly.  It  reduces  the  permeating 
tendency  of  blood-serum  ;  renders  the  walls  of  the  vessels  less  pez'meable 
to  fluids  ;  checks  the  disintegration  of  blood-corpuscles;  interferes  with 
or  modifies  chemical  changes ;  and  has  a  direct  action  upon  the  particles 
of  naked  and  living  bioplasm. 

4.  Attention  to  general  management  and  to  hygienic  conditions  is 
another  point  of  nuicli  iiij]ii)i-t;uict'  in  the  ti-eatnieiit  of  ft'hrilc  com- 
plaints. This  matter  will  be  again  specially  considered,  but  in  the 
meantime  it  may  be  stated  that  two  of  the  most  essential  requisites  are 
free  ve7itilatio?i,  so  as  to  ensure  that  the  patient  obtains  plenty  of  fresh 
air,  and  that  the  vitiated  air  is  I'enioved ;  and  clennUness.  Rest  of  the 
body  and  mental  quietude  are  also  most  important  elements  in  the 
ti'eatment  of  many  febrile  cases,  and  whenever  there  is  jjyrexia,  it  is  a 
good  plan  to  keep  the  patient  in  bed.  In  serious  cases  he  should  not  be 
disturbed  by  the  presence  of  friends  or  others  who  are  not  required  in 
the  sick-room.  Of  course  competent  nursinq  is  often  indispensable,  and 
the  nurse  should  wear  dresses  which  do  not  rustle,  and  to  which,  in  the 
case  of  :contagious  fevers,  the  contagious  poison  will  not  readily  adhere. 

5.  Many  symptoms  arise  in  the  course  of  febrile  diseases  which 
require  special  ti'eatment,  and  in  order  to  avoid  repetition  it  will  be 
advantageous  to  consider  here  the  more  common  of  these  in  some  detail. 

a.  Symptoms  referable  to  the  digestive  organs  are  often  ti'oublesome. 
Thirst  is  almost  always  complained  of  more  or  less.  For  its  relief  tlie 
following  drinks  will  be  found  agreeable  in  difl'ei'ent  cases,  namely, 
simple  iced  water;  barley-water;  toast-and-water ;  iced  milk  with  soda- 
water  ;  solution  of  chlorate  of  potassium,  which  may  be  flavoured  ac- 
cording to  taste ;  some  acid  drink,  such  as  lemonade  made  with  tlie 
juice  of  lemons,  or  a  drink  composed  of  j  of  dilute  hydrochloric  acid 
with  Oj  of  water  or  barley-water,  and  a  little  honey  or  sugar ;  tamarind- 
water  ;  or  iced  champagne  with  seltzer- water  or  soda-water  in  small 
quantities,  if  stimulants  are  indicated.  The  frequent  sucking  of  small 
fragments  of  ice  will  generally  be  found  of  much  service.  Patients 
may  also  in  most  cases  be  allowed  to  suck  juicy  fruits  in  moderation, 
such  as  grapes  or  oranges.  It  is  often  necessary  to  give  instructions  to 
the  nurse  to  see  that  the  patient's  mouth  is  cleansed  from  time  to  time  ; 
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and  a  moutli-wasli  of  weak  solution  of  Condy's  fluid,  or  some  other 
simple  antiseptic,  may  be  used,  if  required. 

Vomiting  is  not  uncommonly  a  symptom  needing  attention.  Some 
practitioners  adopt  the  plan  of  giving  an  emetic  at  the  commencement 
of  any  febrile  attack,  but  the  advantages  of  any  such  routine  method  of 
treatment  are  by  no  means  obvious.  If,  however,  vomiting  or  an  incli- 
nation to  vomit  seems  to  be  due  to  some  source  of  irritation  in  the 
stomach,  an  emetic  may  be  useful,  such  as  a  full  dose  of  ipecacuanha 
wine  or  sulphate  of  zinc,  followed  by  plenty  of  lukewarm  water.  In 
order  to  check  vomiting  special  attention  must  be  paid  to  the  diet,  and 
it  will  be  well  to  give  no  food  at  all,  if  this  symptom  is  troublesome, 
except  very  small  quantities  of  iced  milk  with  lime-water  or  soda-water 
at  frequent  intervals  ;  or  a  teaspoonf ul  of  brandy  with  the  same  quantity 
of  strong  beef-tea  or  beef-juice.  Iced  champagne  with  seltzer-water  in 
small  doses  is  also  very  sei-viceable,  as  well  as  the  sucking  of  ice. 
Should  it  be  necessary  to  support  the  patient  while  there  is  persistent 
sickness,  it  will  be  best  to  give  the  stomach  rest,  and  to  administer 
nutriment  and  stimulants  by  means  of  enemata  and  suppositories. 
With  regard  to  medicinal  remedies,  the  most  efficacious  in  checiking 
vomiting  in  febrile  conditions  ai'e  effervescent  draughts  with  hydrocyanic 
acid — ITI  ij-iv  ;  or  the  latter  with  a  little  mucilage  or  bismuth.  If  opium 
or  morphine  is  admissible,  it  is  useful  in  some  cases  to  add  tincture  of 
opium  or  solution  of  morphine — Vl  — to  each  effervescent  di'aught. 
AVlien  sickness  resists  the  ordinary  remedies,  minute  doses  of  strychnine 
sometimes  have  a  remarkable  effect  in  checking-  it.  Local  applications 
over  the  epigastrium  are  serviceable  in  obstinate  cases,  namely,  linseed- 
meal  poultices,  sinapisms,  flying  blisters,  or  cold  by  means  of  the  ice-bag. 
Care  must  be  taken  that  the  tendency  to  vomiting  is  not  kept  up  by  any- 
tliing-  wrons:  in  the  sick-room,  such  as  bad  smells  oi'  deficient  ventilation. 

The  bowels  very  often  require  to  be  regulated.  In  most  cases  con- 
stipation is  the  symptom  calling  for  treatment.  The  best  aperients  in 
febrile  conditions  are  usually  a  compound  i-hubarb  pill ;  compound  senna 
mixture  ;  sulphate  and  carbonate  of  magnesium  with  peppermint-water ; 
a  Seidlitz  powder;  castor-oil;  or,  for  children,  rhubarb  and  magnesia. 
In  some  cases  calomel,  colocynth,  or  other  more  powerful  purgatives  are 
required.  Diarrhoea  sometimes  needs  to  be  checked,  but  it  must  be 
borne  in  mind  that  this  may  be  eliminatory,  and  therefore  it  should  not 
be  heedlessly  interfered  with.  It  may  be  genei'ally  stopped,  if  neces- 
sary, by  the  ordinary  remedies  in  ditt'erent  combinations,  such  as  opium 
in  the  form  of  pill,  tincture,  or  enema ;  carbonate  or  nitrate  of  bismuth  ; 
chalk-mixture ;  tinctui'e  of  catechu ;  mineral  acids  ;  or  Dover's  or  com- 
pound kino  powder. 

b.  Head-si/niptoms  Sive  among  the  most  common  needing  attention  in 
acute  febrile  diseases.  If  headache  is  severe  or  persistent,  it  is  desirable 
to  apply  some  cold  lotion  or  an  ice-bag  to  the  head  or  nape  of  the  neck, 
or  to  employ  cold  or  warm  affusion,  the  latter  answering  best  for  old  and 
feeble  patients.  It  is  often  advisable  to  cut  the  hair  very  short,  or  it 
may  be  needful  even  to  shave  the  scalp.  Dry-cupping  over  the  nape  of 
the  neck  is  also  serviceable  in  some  cases ;  or,  if  the  patient  is  young 
and  robust,  the  application  of  two  or  three  leeches  over  the  temples 
might  be  advantageous.  Similar  treatment  is  indicated  should  there  be 
active  or  violent  delirium,  this  symptom  being  often  much  relieved  by 
freely  douching  the  head  with  water,  either  cold  or  warm.  Small 
blisters  to  the  temples  or  nape  of  the  neck  are  also  beneficial  in  some 
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cases.  Low  delii-inm  generally  calls  for  the  administration  of  stimu- 
lants. 

Sleeplessness  is  a  very  important  symptom  to  treat,  and  demands 
^reat  attention.  Patients  often  suffer  seriously  from  want  of  sleep,  and 
I  believe  very  injurious  consequences  sometimes  result  in  fevers  fz'om  a 
needless  dread  of  giving  hypnotics.  Opium  and  moi-phine  are  the  chief 
remedies  of  this  class,  and  it  is  best  to  give  either  of  them  in  the  liquid 
form,  in  a  tolerably  full  dose.  If  there  is  much  throbbing  headache  or 
active  delirium,  it  is  recommended  to  combine  the  opium  with  a  small 
dose  of  tartar  emetic  or  with  ipecacuanha,  Dover's  powder  forming  an 
excellent  compound  in  which  the  latter  is  contained,  and  one  v^^hich  I 
have  frequently  found  to  act  very  beneficially.  Should  there  be  a 
tendency  to  low  delirium  opium  may  be  given  along  with  stimulants. 
This  drug  is  contra-indicated  if  the  lungs  are  involved  to  any  consider- 
able extent,  and  the  respiratory  functions  much  intex-fered  w^itli ;  if  the 
kidneys  are  affected  ;  if  there  is  any  tendency  to  stupor ;  or  if  the  pupils 
are  much  contracted.  Other  useful  medicines  for  procuring  sleep 
in  febrile  conditions,  which  some  practitioners  employ  in  preference, 
separately  or  some  of  them  in  combination,  are  hydrate  of  chloral ; 
bromide  of  potassium  or  ammonium  ;  tincture  of  hyo.scyamus  ;  tincture 
of  belladonna  ;  nepenthe  ;  or  bromidia.  Some  of  the  hy^onotics  more 
recently  introduced,  such  as  paraldehyde,  urethane,  sulphonal,  or 
hyoscine,  are  useful  in  some  cases.  Hypodermic  injections  of  morphine, 
atropine,  or  similar  drugs  may  be  called  for  under  particular  circum- 
stances. General  restlessness  and  irritability  is  frequently  much 
relieved  by  sponging  the  skin,  or  in  some  cases  it  may  be  desirable 
to  put  the  patient  into  a  warm  bath.  If  the  sense  of  hearing  is 
nnpleasantly  acute,  it  is  useful  to  put  a  little  cotton-wool  into  the  ears. 

Any  tendency  to  stupor  or  coma  must  be  combated  by  fi'eely  douching 
the  head  ;  applying  sinapisms  or  a  blister  to  the  nape  of  the  neck,  as 
Avell  as  sinapisms  or  turpentine  fomentations  to  the  legs  and  chest ;  and 
administei-ing  diffusible  stimulants  internally,  with  strong  coffee.  In 
extreme  cases  much  benefit  has  followed  the  application  of  a  blister  to 
the  shaven  scalp.  It  must  be  remembered  that  any  of  the  nervous 
symptoms  above  alluded  to  may  be  dependent  upon  retention  of  dele- 
terious matters  within  the  system,  and  therefore  care  must  be  taken 
that  the  excretory  organs  are  acting  properly,  while  it  may  be  requisite 
to  promote  the  removal  of  retained  morlud  products,  by  exciting  a  free 
action  of  these  oi'gans. 

c.  Measures  directed  against  adi/iia)nic  or  typhuid  symptoms  ai'e  very 
•often  called  for  in  the  course  of  febrile  diseases.  As  ali'eady  stated, 
alcoholic  stimulants  and  abundance  of  nourishing  food  are  demanded 
under  such  circumstances,  and  it  is  extremely  important  that  these 
should  be  administei'cd  at  frerpient  intervals,  strict  directions  being 
given  that  the  patient  must  not  be  allowed  to  sleep  for  too  long  a  time, 
and  thus  be  depi-ived  of  the  necessary  support.  In  addition  to  these 
remedies,  certain  tonic  and  stimulant  medicines  are  very  useful  in 
adynamic  cases,  namely,  carbonate  of  ammonium  with  some  preparation 
of  cinchona  bark,  quinine  in  full  doses,  mineral  acids,  sulphuric  ether, 
spirit  of  chlorofoi'm,  camphor,  and  musk.  At  the  same  time  sinapisms 
may  be  applied  ovei-  diifei'ent  parts  of  the  body.  The  application  of  the 
ice-bag  over  the  cardiac  region  has  been  recommended  to  rouse  the 
heart  into  activity  when  it  is  failing.  When  there  is  great  depression, 
strong  coffee  and  phosphorus  have  been  found  serviceable ;  or  subcu- 
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taneous  injection  of  ether  may  be  resorted  to.  If  patients  are  in  such  a 
condition  that  they  cannot  swallow,  recourse  must  be  liad  to  enemata, 
by  means  of  which  food  and  stimulants,  as  well  as  medicines,  may  be 
administered.  It  is  important  in  these  cases  to  look  to  the  bladder,  and 
to  take  care  that  it  is  properly  emptied,  the  catheter  being  employed  if 
required. 

6.  In  acute  fevers  it  is  requisite  to  watch  for  and  take  every  pi-ecau- 
tion  against  local  complications,  and  to  treat  them  as  they  arise.  It 
is  especially  needful  to  look  to  the  state  of  the  lungs,  as  these  organs  are 
very  liable  to  become  the  seat  of  hypostatic  congestion  or  inflammation. 
Position  Avill  have  some  influence  in  pi-eventing  this  untoward  event,  the 
patient  not  being  allowed  to  lie  with  the  head  too  low,  while  change  of 
posture  from  time  to  time  is  encouraged.  It  is  further  advisable  to 
promote  cough  and  expectoration  occasionally,  so  as  to  avoid  any  accn- 
mulation  of  mucus  in  the  bronchial  tubes ;  and  also  to  instruct  the 
patient  to  bi'eathe  deeply  from  time  to  time,  so  that  the  bases  of  the 
lungs  may  be  duly  expanded.  Inflammatory  affections  arising  in  the 
course  of  fevers  do  not  contra-indicate  the  use  of  stimulants,  provided 
these  remedies  are  otherwise  called  for.  Indeed,  not  uncommonly  they 
indicate  a  necessity  for  increasing  their  amount.  Particular  attention 
should  be  directed  to  the  prevention  of  bed-sores,  as  they  are  very  prone 
to  occur  in  low  febrile  cases.  If  a  patient  is  likely  to  be  confined  to  bed 
for  any  length  of  time  a  firm  mattress  should  be  provided,  a  feather  or 
flock  bed  being  decidedly  objectionable.  The  parts  upon  which  the 
patient  lies  must  be  frequently  examined,  and  kept  dry  and  clean  ;  con- 
tinued pressure  must  be  obviated  by  frequent  changes  of  position,  and 
the  use  of  proper  pads  or  air-cushions ;  and  should  tliei'e  be  the  least 
sign  of  irritation,  a  water- jjillow  or  bed  ought  to  be  provided.  Various 
applications  are  used  to  prevent  bed-sores,  or  to  treat  slight  abrasions, 
such  as  spirits  of  wine,  eau  de  Cologne,  or  some  ordinary  spirit,  either 
strong  or  diluted  Avith  water;  oxide  of  zinc  powder;  simple  ointment 
or  zinc  ointment ;  vaseline  ;  and  soap  plaster.  The  treatment  of  these 
lesions,  when  they  do  occur,  is  described  in  surgical  works. 

7.  Great  care  is  usually  required  during  convalescence  fi-om  fevers, 
as  regards  diet,  hygiene,  and  medicinal  treatment.  Tonics  and  remedies 
for  promoting  digestion  are  often  very  beneficial.  Undue  muscular 
exertion  and  fatigue  must  be  avoided  for  some  time,  and  any  sudden 
effort  during  early  convalescence  is  to  be  specially  guarded  against  after 
a  severe  febrile  disease,  lest  it  may  cause  cardiac  failure  or  venous 
thrombosis.  Change  of  air  is  often  attended  with  marked  benefit,  and 
hastens  convalescence  considei'ably.  Sequelee  must  be  watched  for,  and 
treated  if  they  should  supervene. 
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Chaptkk  11. 
ON  CONTAGION  AND  EPIDEMICS. 

I.  CoNTAiUON. 

This  is  tlie  most  convenient  place  for  entering  upon  a  brief  discussion 
of  the  main  facts  and  theories  associated  with  the  irapoi'tant  subject 
of  contagion,  because,  though  it  has  to  do  with  some  other  maladies,  its 
chief  interest  is  connected  with  the  acute  specific  fevers.  Using  the 
word  in  its  general  sense,  a  contagious  disease  may  be  defined  as  "a  disease 
which  is  capable  of  being  transmitted  from  one  animal  to  another,  either 
of  the  same  or  some  other  species."  The  agent  by  which  it  is  so  trans- 
mitted is  named  the  cnntagitini  ov  coiitagiou . 

1 .  Origin  and  source  of  contagion ;  conditions  under  which  it 
exists  ;  and  modes  of  propagation. — It  is  needless  to  enter  into  any  dis- 
cussion as  to  the  pi'imary  origin  of  the  various  contagious  poisons,  and  as 
to  whether  they  ai'e  capable  of  being  developed  de  novo  at  the  present 
time.  Possibly  a  limited  number  of  the  infectious  diseases  may  be  thus 
generated,  but  the  majority  of  these  affections  which  have  to  be  dealt 
with  are  always  communicated  from  one  human  being  to  another;  while 
a  small  number  ai'e  transmitted  from  some  othei'  animal  to  man,  such  as 
vaccinia,  hydrophobia,  glanders,  and  malignant  pustule.  In  some  cases 
the  latter  class  can  be  i-e-transmitted  to  the  same  or  another  animal, 
usually  in  a  modified  form.  It  has  been  suggested  that  possibly  the 
contagious  poison  may  occasionally  be  derived  from  plants. 

The  contagium  exists  under  dilferent  forms,  and  is  given  off  in  dif- 
ferent ways.  There  is  one  distinct  class  of  affections  in  which  it  is 
associated  with  obvious  parasitic  animals  or  plants,  or  their  germs,  for 
instance,  scabies  and  the  various  forms  of  tinea.  In  other  cases  the 
contagium  is  believed  to  be  connected  with  organized  cells,  such  as 
those  of  cancer.  Not  unfrequently  the  poison  is  conveyed  by  means  of 
pus  or  other  morbid  pi'odiicts,  derived  fi'om  an  inflamed  or  ulcei'ated 
surface,  or  from  pustules,  of  which  gonori'hoea,  syphilis,  small-pox, 
glanders,  and  puerperal  peritonitis  aft'oi'd  illustrations.  It  may  exist 
also  in  the  contents  of  papules  or  vesicles ;  or  in  the  substance  of  the 
dried  scab  which  succeeds  a  pustule,  as  in  the  case  of  small-pox.  Many 
contagious  poisons  have  no  palpable  form,  so  far  as  has  been  at  present 
ascertained,  but  are  given  off  in  the  various  exhalations  and  excretions 
of  the  body,  especially  in  those  emanating  from  the  lungs  and  skin. 
Some  are  supposed  only  to  contaminate  the  breath,  such  as  that  of 
Avhooping-cough  ;  others  seem  to  be  present  in  all  the  exhalations,  as 
well  as  in  the  vai'ious  secretions,  for  example,  that  of  small-pox.  The 
poison  of  scarlatina  is  very  abundant  in  connection  with  the  epithelium 
of  the  skin  which  is  shed  in  this  disease,  and  this  may  be  retained  in  a 
dormant  state  in  clothing  for  an  indefinite  time.  Cholera  and  typhoid 
fever  are  pi'obably  communicable  mainly  through  the  faeces,  which  are 
capable  of  impai'ting  their  specific  characters  to  any  excrement  with 
which  they  are  mixed,  their  contagion  coming  from  the  intestines. 
Hydrophobia  is  an  example  of  a  contagious  malady  only  transmissible 
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through  a  special  secretion,  namely,  the  saliva.  It  is  said  that 
malignant  pustule  may  arise  from  eating  the  flesh  of  an  animal  affected 
with  this  disease.  The  blood  may  be  the  channel  by  which  a  contagious 
poison  is  directly  conveyed.  It  is  important  to  remember  also  that  the 
emanations  from  the  body  of  a  person  who  has  died  of  an  infectious 
disease  may  give  rise  to  the  same  malady  in  another  individual,  and 
this  power  of  imparting  contagion  may  continue  for  some  time  after  death. 

The  next  point  to  consider  is  how  the  contagium  may  be  transmitted 
from  one  animal  or  individual  to  another,  and  how  it  gains  access  into 
the  system  ?  In  some  cases  it  is  necessary  to  bring  the  material  in 
which  the  poison  x'esides  into  close  and  intimate  relationship  with  the 
minute  vessels  of  the  tissues,  so  that  immediate  absorption  may  take 
place.  This  is  artificially  carried  out  by  inoculation,  that  is,  by  punc- 
turing the  skin  or  otherwise  destroying  its  superficial  portion,  and  intro- 
ducing: the  contagious  material  into  the  subcutaneous  areolar  tissue,  or 
even  directly  into  the  vessels.  It  may  be  absorbed,  however,  through 
any  abrasion  or  ulcer,  situated  either  on  the  skin  or  a  mucous  surface. 
Hydrophobia,  syphilis,  and  vaccinia  are  examples  of  diseases  which  can 
only  be  propagated  in  this  way. 

Another  mode  of  communication  is  by  direct 'contact,  without  any 
breach  of  continuity  of  the  surface.  This  has  been  specially  termed 
transmission  by  contagion,  but  it  is  not  advisable  thus  to  limit  the  use 
of  this  word.  It  is  particularly  through  mucous  membranes  that  con- 
tagious poisons  enter  the  system  in  this  way,  as  is  well  illusti-ated  by 
gonorrhoea  and  purulent  ophthalmia.  Parasitic  diseases  are  pi'opagated 
by  contact,  such  as  scabies ;  and  it  is  stated  that  malignant  pustule  may 
arise  in  consequence  of  the  infected  matter  soaking  through  the  skin. 

Many  contagious  affections  can  be  conveyed  from  one  individual  to 
another  without  the  necessity  of  any  immediate  contact  between  them. 
The  contagium  is  given  off  into  the  surrounding  atmosphei'e,  and  thus 
passes  to  the  unaffected  person,  being  subsequently  inhaled  or  swallowed, 
oi'  absorbed  by  the  skin.  To  this  mode  of  communication  many  would 
limit  the  application  of  the  word  infection.  The  poison  may  also  be 
conveyed  into  the  system  by  means  of  food,  such  as  milk  or  beef-tea. 
Further,  the  contagious  elements  often  become  attached  to  what  are 
termed  fomites,  including  ai-ticles  of  clothing,  especially  those  of  a 
woollen,  silken,  or  cotton  fabric  ;  bedding  and  bed-clothes ;  hair  and 
various  other  articles  ;  and  they  are  thus  pi'opagated.  They  may  retain 
their  activity  under  these  circumstances  for  long  periods,  in  this  way 
being  the  means  of  originating  their  several  diseases  after  considerable 
intervals,  though  they  tend  to  become  weakened  by  lapse  of  time. 
Persons  passing  between  the  sick  and  healthy  are  liable  to  cairy  an  in- 
fectious disease  to  the  latter.  Probably  domesticated  animals,  such  as  dogs 
and  cats,  may  be  the  means  of  transmitting  contagium  from  one  indi- 
vidual to  another.  A  contagious  poison  may  also  be  conveyed  by  clothes 
sent  to  laundries,  or  sent  home  from  an  infected  school ;  as  well  as  by 
letters,  cabs,  and  numerous  other  agencies.  Moreover,  it  frequently 
becomes  attached  to  furniture,  or  to  the  floor  and  walls  of  rooms,  and 
thus  an  infectious  disease  may  break  out  after  an  indefinite  interval,  if 
an  apartment  which  has  been  occupied  by  a  patient  suffering  from  the 
complaint  has  not  been  properly  disinfected. 

Flies  and  other  insects  are  believed  to  be  the  means  of  disseminating 
contagious  diseases  in  some  instances,  hj  alighting  first  on  diseased,  and 
then  on  healthy  individuals ;  or  they  may  probably  convey  contagious- 
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poisons  directly  from  excreta.  Earthworms  are  said  to  have  been  instru- 
mental in  conveying  the  contagion  of  splenic  fever  to  animals  from  those 
which  have  died  of  the  disease.  Water  is  a  most  dangerous  medium  for 
conveying  the  poison  of  cholera  and  typhoid  fever,  in  consequence  of  the 
exci-eta  of  patients  suii'ering  from  these  complaints  finding  their  way 
into,  and  becoming  mixed  with  water  used  for  drinking  pui'poses. 

Some  contagious  maladies  may  be  communicated  by  all  the  modes  just 
considered,  othei's  only  through  one  of  them,  as  will  be  pointed  out  when 
ti'eating  of  these  affections  individually.  The  opinion  has  been  expressed 
that  they  are  all  inoculable  if  the  necessary  conditions  could  be  ascer- 
tained, but  there  is  no  proof  of  this  statement. 

After  it  has  reached  an  indivielual  from  the  atmosphere  a  contagious 
])oison  attaches  itself  to  the  skin,  as  well  as  to  the  mucous  membi-ane  of 
the  mouth,  nose,  throat,  respiratory  passages,  alimentary  canal,  and  other 
parts,  ;ind  it  may  even  hnd  its  way  into  the  air-cells  of  the  lungs.  It 
then  jnisses  through  the  more  delicate  membranes,  becomes  imbedded 
in  the  thick  mucous  tissue,  through  which  it  gradually  finds  its  way, 
or  penetrates  the  little  chinks  between  the  e])ithelium  cells  of  the  skin. 
Thus  it  reaches  the  minute  capillaries  and  lymphatics,  into  which  it 
enters,  and  is  subsequently  carried  through  the  system.  Absorption  is 
promoted  by  a  swollen,  soft,  and  moist  state  of  the  skin  ;  or  by  a  weak, 
distended  condition  of  the  capillaries ;  while  it  is  especially  facilitated 
by  the  presence  of  wounds  or  abrasions,  and  by  such  a  condition  as  that 
of  the  interior  of  the  utei'us  after  delivery  (Beale). 

2.  Degrees  of  contagiousness  of  different  diseases,  and  modifying 
influences. — There  are  mai-ked  dili'ei-ences  with  ivgai'd  to  tlie  facility 
and  certainty  of  the  transmissiim  of  contagious  diseases.  Some,  such  as 
small-pox,  measles,  and  scarlet  fever,  ai'e  very  readily  communicated ; 
others,  such  as  typhoid  fever,  are  uncertain.  The  contagium  of  influenza 
is  extremely  diffusible  ;  that  of  typhus  fever  seems  to  concentrate  about 
the  patient,  and  is  destroyed  by  dilution  with  air.  Many  modifying 
influences  are  also  at  work.  The  pi'obability  of  a  contagious  disease 
being  communicated  is,  as  a  I'ule,  in  projiortion  to  the  quantity  and 
strength  of  the  poison  which  reaches  the  system,  but  it  must  be  remem- 
bered that  in  many  instances  a  very  minute  quantity  is  sufficient.  The 
virulence  of  the  contagium  also  varies  often  at  different  periods,  either 
in  the  course  of  an  infectious  malady  or  of  an  epidemic.  The  mode  of 
application  has  considerable  influence,  inoculation  being  obviously  the 
most  cei'tain.  It  is  believed  that  a  contagium  becomes  weakened  by 
passing  through  several  individuals.  If  any  fluid  containing  a  con- 
tagious poison  is  much  diluted.  thei'C  is  less  chance  of  successful  inocu- 
lation. From  experiments  made  with  the  lymph  of  small-pox,  vaccinia, 
sheep-fevei',  and  glanders,  it  would  appear  that  by  allowing  liquids 
which  contain  contagious  particles  to  stand  for  some  time,  these  particles 
subside  to  the  bottom,  so  that  the  U2)per  layer  of  fluid  may  be  inocu- 
lated without  producing  any  effect.  By  thoi'ough  filtration  they  may 
also  be  sepamted.  This  proves  that  the  liqnid  porti(jn  does  not 
contain  the  contagium,  but  that  the  latter  resides  in  the  deposited 
particles. 

Much  will  depend  frequently  on  the  temperament,  constitution,  state 
of  health,  and  previous  habits  of  the  individual  to  whom  the  contagium 
is  applied,  as  to  whether  the  disease  will  be  ti'ansmitted  or  not.  A 
previous  attack  of  a  contagious  malady  usually  protects  against  a  second, 
but  not  invariably,  and  it  may  appear  a  third  time  or  even  more  fre- 
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quently  in  exceptional  instances ;  when  a  second  attack  does  occur,  it 
is  generally  of  a  mild  character.  Syphilis  cannot  be  produced  even  by 
inoculation  after  this  has  been  done  a  certain  number  of  times.  It  is 
exceptional,  but  not  impossible,  for  two  infectious  diseases  to  be  present 
in  the  same  person  at  the  same  time,  and  should  such  an  event  occur,  they 
generally  modify  one  another ;  in  some  instances  one  afPection  of  this 
kind  exercises  a  protective  influence  against  another,  either  temporarily 
or  permanently,  or  greatly  modifies  it,  as  is  well-exemplified  in  the 
relation  which  exists  between  small-pox  and  cow-pox.  Not  tincom- 
monly  a  patient  suffers  from  two  or  more  contagious  complaints  in 
succession.  Some  individuals  seem  quite  insusceptible  to  certain  in- 
fectious disorders,  without  any  apparent  reason  for  this.  In  such  cases 
it  has  been  suggested  that  the  disease  has  occui-red  during  intra-uterine 
life. 

External  conditions  have  a  very  important  influence  in  the  dissemina- 
tion of  contagion.  Unfavourable  hygienic  circumstances  undoubtedly 
increase  the  virulence  of  many  contagious  poisons,  svich  as  those  of 
typhus  and  relapsing  fevers.  It  is  believed  that  water  intensifies  the 
virulence  of  the  contagium  of  typhoid  fever  and  cholera,  and  some  even 
maintain  that  these  contagia  are  hai'mless  when  they  first  escape,  and 
only  acquire  vii-ulent  properties  after  a  certain  interval.  Climate  and 
season  have  a  con.siderable  modifying  influence,  some  diseases  requiring 
a  high  temperature  for  their  development,  othei's  being  checked  by  much 
external  heat.  The  direct  a]>p]ication  of  gi'eat  heat  or  extreme  cold,  as 
well  as  of  certain  chemical  agents,  is  of  the  highest  importance  in 
destroying  contagious  poisons  and  rendering  them  inert,  as  upon  this 
effect  depends  in  a  great  measure  the  power  which  we  possess  of 
checking  the  spread  of  the  diseases  originated  by  these  agents.  Among 
the  most  efiicient  chemical  substances  acting  thus  are  chlorine,  iodine, 
chlorinated  lime,  chloiide  of  zinc,  sulphurous  acid  and  sulphites, 
creosote,  carbolic  and  cresylic  acids,  Condy's  fluid,  and  chloralum.  The 
bearing  of  certain  experiments  made  with  contagious  germs,  by  which 
the  character  of  the  diseases  they  produce  is  modified,  will  be  presently 
alluded  to. 

3.  Nature  of  Contagion. — There  are  certain  contagions  affections 
which  are  evidently  dependent  upon  definite  parasitic  plants  or  animals, 
and  in  each  individual  disease  of  this  class,  the  jiai'ticnlar  animal  or 
plant  which  originates  it  obviously  constitutes  its  contagious  element. 
With  regard  to  the  ordinary  infectious  diseases,  it  is  assumed  that  in 
connection  with  each  of  them  thei-e  is  a  "  specific  moi-bific  agent  or 
poison,  capable  of  exciting  and  propagating  this  one  disease  and  no  other, 
and  without  the  action  of  which  upon  the  system  it  cannot  possibly 
arise."  This  .supposecj  poison  has  been  variously  named  a  confagiii7ii ,  virns^ 
zyme,  or  ferment ;  and  its  nature  we  have  now  to  consider. 

Some  contagious  diseases,  and  especially  infective  forms  of  inflamma- 
tion, are  associated  with  distinct  morbid  products,  such  as  pus.  It  is 
commonly  believed  that  in  these  affections  the  contagium  is  something 
distinct  from  such  morbid  materials,  and  that  these  only  form  a  vehicle- 
for  its  transmission,  but  some  high  authorities  maintain  that  in  the  con- 
tagious inflammations  the  inflammatory  products  themselves  constitute 
the  contagium. 

The  theories  as  to  the  nature  of  contagion  which  are  at  all  worthy  of 
consideration  may  be  classed  as: — 1.  Chemical  or  Physico-chemical. 
2.  Vital  or  Germ-theories.    Under  the  former,  two  chief  views  deserve 
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to  be  mentioned,  namely: — (a.)  That  the  contagium  in  each  disease  is  a 
speeific  chemical  compound,  probably  of  an  organic  nature,  and  either 
solid,  liquid,  or  in  the  form  of  a  volatile  gas.  (b.)  That  it  is  albuminoid 
matter  in  a  state  of  I'apid  chemical  and  physical  change — in  shoit,  mere 
decomposing  organic  matter.  The  germ-theory,  or  theory  of  rontagiuiii 
vivtmi,  is  at  the  present  day  in  the  highest  favour,  although  still  by 
no  means  universally  accepted.  According  to  this  hypothesis,  it  is 
affirmed  that  all  contagious  diseases  ai'ise  from  the  action  of  organisms  or 
germs,  which  are  specifically  distinct  from  each  other  in  the  several 
individual  affections.  There  is  by  no  means  an  agreement  in  the  opinions 
held  as  to  the  nature  of  these  supposed  disease-germs,  or  as  to  the 
precise  mode  in  which  they  exercise  their  morbific  influence.  It  is 
generally  believed  that  they  are  living  micro-organisms,  viicrohes,  or  germs, 
variously  described  as  bacteria,  bacilli,  vibi'ios,  mici'ococci,  microzymes, 
zoogloea,  &c.  Different  views  are  entertained  with  respect  to  the  part 
which  these  organisms  play  in  the  propagation  and  development  of 
contagious  maladies.  It  is  usually  supposed  that  they  themselves 
constitute  the  co)ifaginin,  and  that  "  their  powers  of  producing  disease 
are  due  to  their  organic  development."  Prof.  Burdon  Sanderson 
suggested  "  that  they  may  serve  as  carriers  of  infection  from  diseased 
to  healthy  parts,  or  from  diseased  to  healthy  individuals,  and  yet  be 
utterly  devoid  of  any  power  of  themselves  originating  the  contagium 
they  convey."  Sir  Joseph  Lister  advanced  the  view  "  that  the  fungi 
and  their  relations,  bacteria,  may  contain  in  themselves  some  chemical 
compound  absolutely  peculiar  to  them,  and  forming  part  of  their 
substance,  which  may  act  upon  albuminous  compounds  after  the 
manner  of  a  ferment."  At  pi'esent  a  favourite  notion  is  that  the 
several  organisms  give  rise  to  peculiar  ptomaines. 

Dr.  Beale  entertains  a  very  distinct  germ-theoiy  from  that  just  con- 
sidered. He  maintains  that  the  germs  are  not  parasites,  but  that  they 
are  extremely  minute  paiticles  of  living  germinal  matter  or  bioplasm, 
which  present  no  differences  in  appearance  in  different  diseases,  even 
under  the  highest  powers  of  the  microscope,  but  have  an  essential  differ- 
ence in  vital  power.  He  says  "  a  disease-germ  is  probably  a  particle  of 
living  matter,  derived  by  direct  descent  from  the  living  matter  of  man's 
organism." 

The  main  arguments  upon  which  the  germ-doctrine  in  relation  to 
contagious  diseases  i-ests  may  be  briefly  stated  as  follows  : — First,  the 
foundation  for  this  doctrine  originated  in  a  supposed  analogy  between 
ordinary  fermentation  and  the  mode  of  action  of  contagia  ;  and  it  was 
maintained  that  fei'mentation  is  invariably  associated  with,  and  depen- 
dent upon,  the  growth  of  low  organisms.  Moreover,  special  kinds  of 
fei'mentation  are  attended  with  the  formation  of  special  organisms ; 
thus,  vinous  fermentation  is  set  up  by,  and  is  accompanied  Avith,  the 
development  of  the  tornla  cerevisicc,  while  Lister  has  shown  that  a 
specific  organism,  which  he  terms  the  bacterium  lactis,  always  leads  to 
the  lactic  acid  fermentation.  Some  deny,  however,  that  organisms  are 
essential  for  the  fermentative  process ;  while  those  who  ai-e  opposed  to 
the  germ-theory  of  disease  will  not  allow  that  there  is  any  real  analogy 
between  fermentation  and  contagion.  Secondly,  the  germ-docti'ine  is 
said  to  explain  more  satisfactorily  than  any  other  the  phenomena  which 
contagious  diseases  present,  the  rapid  multiplication  of  contagium 
within  the  body,  as  well  as  its  power  of  retaining  its  vitality  for  long 
periods,  and  of   resisting   destructive  influences.    Thirdly,  infective 
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inflammations  are  found  to  be  attended  with  the  development  of 
abundant  bacteria  in  the  affected  tissues  ;  and  these  organisms  have 
been  proved  to  be  concerned  in  originating  septictemia.  Bastian  and 
others,  however,  look  upon  the  bacteria  present  in  the  tissues  which  are 
the  seat  of  infective  inflammation,  not  as  the  cause  of  the  morbid 
process,  but  as  pathological  products,  being  developed  from  pre-existing 
germs,  the  tissues  undergoing  a  bacterial  degeneration.  Fourthly, 
the  connection  between  certain  contagious  or  infective  diseases  and 
specific  organisms  now  seems  to  have  been  definitely  traced,  as  may  be 
exemplified  by  anthrax  or  malignant  pustule,  and  relapsing  fever.  It 
must  be  remarked,  however,  that  the  supposed  connection  is  in  many 
instances  more  than  doubtful.  The  following  ai-e  the  conditions  laid 
down  by  Koch  as  necessary  to  pi'ove  that  a  disease  is  caused  by  a  special 
micro-organism  : — 1.  It  must  be  constantly  found  in  the  blood  or  tissues 
of  those  suffering  fi-om  the  disease.  2.  It  must  be  capable  of  growth  and 
cultivation  in  some  medium  outside  the  body,  and  of  being  completely 
separated  by  successive  cultivations.  3.  After  cultivation  thi-ough 
several  generations,  the  product  must  produce  the  original  disease  when 
inoculated  into  some  animal.  4.  In  the  blood  and  tissues  of  this  animal 
a  micro-organism  precisely  the  same  as  the  oi'iginal  one  must  be  found. 

Remarkable  experiments  have  been  made,  mainly  by  Pasteur,  which 
are  strongly  coiToborative  of  the  germ-theory  as  applied  to  particular 
diseases,  while  of  great  practical  value  in  other  respects.  Without 
entering  into  details,  it  must  sufiice  to  state  that,  by  a  certain  method 
of  cultivation,  under  the  influence  of  a  moderate  supply  of  oxygen,  of 
the  organism  producing  a  very  fatal  foi'm  of  infectious  disease  in  fowls, 
known  as  "chicken-cholera,"  Pasteiirhas  been  enabled  so  to  attenuate  it 
and  mitigate  its  virulence  that,  when  inoculated,  it  caused  only  local  mis- 
chief, with  slight  constitutional  disturbance,  and  this  mild  attack  was 
protective,  at  any  rate  for  a  year,  against  future  attacks.  He  obtained 
similar  results  with  the  bacillus  anthracis,  which  had  been  previously  ex- 
perimented upon  by  Dr.  Greenfield.  He  cultivated  an  attenuated  poison, 
by  which  he  could  produce  a  mild  form  of  splenic  fever  in  cattle,  quite  free 
from  danger,  but  absolutely  protective  against  subsequent  inoculations  of 
the  disease  in  its  most  virulent  form.  The  remarkable  results  pioduced 
by  this  eminent  experimenter,  by  the  inoculation  of  the  poison  of  rabies, 
attenuated  by  cultivation,  in  preventing  or  mitigating  hydrophobia, 
are  now  well-known.  The  bearing  of  such  investigations  upon  the 
mitigation  of  other  infectifms  diseases  in  the  human  subject  is  obvious, 
but  this  is  a  result  to  be  looked  for  in  the  futui-e. 

4.  Effect  of  the  action  of  a  contagium  upon  the  system,  and  the 
changes  it  undergoes. — The  effects  of  a  contagium  may  be  entirely  local 
and  superficial,  as  in  the  case  of  scabies,  and  probably  gonorrhoea ;  or  in 
a  few  instances  they  are  at  first  obviously  local,  but  subsequently  become 
general  or  constitutional,  for  example,  syphilis,  vaccinia,  and  small-pox 
by  inoculation.  As  a  rule,  however,  the  primary  action  of  the  morbific 
principle  seems  to  be  on  the  general  system,  and  this  is  usually  followed 
by  local  lesions. 

When  specific  diseases  begin  with  local  effects,  as  in  syphilis  or  inocu- 
lated small-pox,  the  lymphatic  glands  next  above  speedily  become  speci- 
fically affected.  At  or  about  the  time  that  these  changes  are  at  their 
height,  febrile  symptoms  appear,  and  soon  after  the  characteristic 
eruption  is  developed.  In  the  case  of  vaccinia  there  is  no  such  eruption. 
In  those  affections  where  thei^e  are  no  obvious  primary  local  effects,  it  is 
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generally  believed  that  the  several  contagia  act  first  vipnn  the  blood,  oi-, 
as  some  think,  upon  the  nervous  system.  The  view  held  by  some 
pathologists,  however,  is  that  even  in  these  diseases  the  poison  produces 
in  the  first  instance  specific  local  processes  at  the  spot  or  spots  whei'e  it 
reaches  the  body,  followed  by  changes  in  the  next  lymphatic  glands,  and 
then  by  general  infection  of  the  system.  This  idea  has  been  particularly 
applied  to  diphtheria,  cholera,  and  typhoid  fever.  In  any  case  the  general 
system  and  the  blood  become  affected  more  or  less  speedily  in  the 
several  diseases.  The  favourite  notion  is  that  a  fei'mentative  or  zymotic 
process  is  set  up,  and  that  there  is  an  analogy  between  ordinary  fermen- 
tation and  the  mode  of  action  of  contagia.  Dr.  Bastian  rejects  the 
idea  of  any  such  analogy,  and  maintains  that  a  contagium  has  mei'ely 
a  chemical  or  physical  action  upon  the  blood  and  tissues.  Sir  William 
Roberts  is  inclined  to  the  belief  that  in  regard  to  specific  contagia  we 
shall  find  more  guiding  analogies  in  parasitism  than  in  fermentation. 

After  a  contagium  gains  access  into  the  system  it  undergoes  rapid 
increase,  and  according  to  the  germ-theory  the  gei-ms  multiply  abun- 
dantly, pi'obably  at  the  expense  of  the  albuminoid  elements  of  the  blood, 
walls  of  the  vessels,  and  tissues,  so  that  the  miimtest  quantity  of  a 
contagious  poison  introduced  into  the  body  may  generate  an  enormous 
amount  of  the  same.  The  contagious  elements  are  thus  universally 
diffused  by  the  blood  through  the  body,  and  reach  those  structures 
which  afford  a  suitable  soil  for  their  further  development  or  growth. 
It  is  supposed  that  in  some  cases  the  leucocytes  or  tissue-cells  are 
destroyed  by  the  oi'ganisms  ;  in  others,  that  these  ai'e  absorbed  by  the  cells, 
which  thus  become  enlai'ged,  and  are  ari-ested  in  the  lymjihatic  glands. 
In  certain  diseases,  such  as  typhoid  fever,  malignant  scarlet  fever, 
and  small-pox,  it  is  believed  that  the  several  organisms  originate  chemical 
chaTiges,  leading  to  the  foi'mation  of  poisonous  ptomaines  or  alkaloids, 
which  circulate  thi'ough  the  system  and  cause  sei'ious  symptoms.  At  first 
theie  is  no  evident  sign  of  the  action  of  a  contagium  upon  the  system, 
but  ^period  of  incubation  ensues,  differing  in  duration  in  different  diseases, 
though  having  tolerably  defined  limits  in  each  several  malady.  This 
incubation-period  is  genei-ally  considered  as  lasting  from  the  time  of 
entrance  of  the  contagivim  into  the  system  until  the  first  onset  of  definite 
symptoms,  there  being  in  the  meantime  either  no  symptoms  at  all,  or 
none  of  any  distinct  character.  Some  wi'iters,  however,  reckon  the 
incubation-period  as  only  terminating  with  the  development  of  the  more 
chai  actei  istic  symptom  or  symptoms  of  an  infectious  disease,  and  divide 
it  into  the  separate  stages  of  latmcy  and  invasion.  In  this  work  the 
former  definition  will  be  adhered  to,  and  the  conclusions  of  Dr.  William 
Squire,  one  of  the  highest  authorities  on  this  subject,  as  to  the  dui'ation 
of  the  incubation-period  in  the  pi'incipal  diseases  of  this  class,  will  be 
given.  The  action  of  the  contagious  poison,  when  it  originates  fever, 
is_,first  indicated  by  more  or  less  severe  general  symptoms  of  a  pyrexial 
charactei',  the  onset  of  which  is  usually  well-marked,  and  is  characterized 
by  rigors  and  other  phenomena.  Frequently  there  are  significant  local 
symptoms  in  addition.  The  contagium  may  act  so  violently  upon  the 
system,  and  its  increase  may  be  so  I'apid,  as  to  cause  death  at  a  very  early 
period,  and  without  the  production  of  any  evident  structural  lesion.  If 
this  event  does  not  happen,  the  local  manifestations  or  specific  lesions  of 
the  disease  become  developed  after  a  certain  time,  which  may  be  limited 
to  one  tissue  or  organ,  or  be  observed  in  several  parts,  and  these  consti- 
tute its  anatomical  characters.    The  various  eruptions  characteristic  of 
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many  of  the  contagious  fevers  constitute  important  local  manifestations 
of  these  affections.  The  local  lesions  are  indicated  by  corresponding 
symptoms,  but  they  often  aggravate  the  constitutional  disturbance  as 
well.  After  a  certain  period  has  elapsed  the  symptoms  subside,  and  if 
thei'e  has  been  fever,  defervescence  follows  according  to  one  or  other  of 
the  methods  already  described.  The  poison  ceases  to  increase,  and  is 
finally  expelled  altogether  out  of  the  system.  Permanent  structural 
changes  may  or  may  not  remain. 

It  is  important  to  observe  that  in  each  of  these  specific  diseases  there 
is  a  considerable  regulai-ity  and  uniformity,  not  only  in  the  coui'se  of  the 
stages  above  described,  bat  also  in  their  duration,  and  therefore  in  that 
of  the  entire  affection  from  first  to  last,  and  it  is  necessary  to  become 
acquainted  with  this  natural  history  of  the  several  maladies.  Complica- 
tions and  sequelas  are,  however,  veiy  liable  to  arise,  which  interfere 
with  the  natui'al  progi-ess  of  events.  Great  variety  is  also  observed  as 
regards  the  intensity  of  these  diseases.  In  some  instances  they  are  very 
mild ;  in  others  they  assume  a  typhoid  or  malignant  type,  and  are 
extremely  fatal.  This  difference  is  sometimes  seen  running  through 
epidemics. 

5.  Elimination  of  Contagious  Poisons.  — As  has  been  already  stated, 
in  many  instances  the  contagium  ceases  to  multipl}'  after  a  time,  and  it 
passes  out  of  the  system,  this  also  occurring  during  the  entire  course  of 
the  malady.  The  main  theories  as  to  the  modes  in  which  this  removal 
is  effected  are  : — a.  That  the  living  particles  by  their  activity  make  their 
own  way  out  of  the  vessels  and  through  the  tissues,  and  thus  reach  the 
surface,  h.  That  they  are  conveyed  outwai'ds  suspended  in  the  ffuid 
which  transudes  from  small  vessels.  c.  That  the  poison  is  directly 
eliminated  by  the  agency  of  epithelial  and  secreting  cells,  especially 
those  of  the  skin,  kidneys,  and  intestines.  Accoi-ding  to  this  idea  the 
cells  attract  and  separate  the  contagium,  and  are  then  cast  off,  being 
replaced  by  new  elements.  Those  who  believe  in  this  theory  look  upon 
the  eruptions,  epithelial  desquamation,  diarrhoea,  and  similar  phenomena, 
as  efforts  of  nature  to  eliminate  the  poison,  and  on  this  they  found  a 
special  treatment,  by  which  they  propose  to  assist  nature  in  this  elimi- 
natory  process.  There  are  strong  objections,  however,  against  such  a 
view.  Beale  argues  not  only  that  the  cells  have  no  eliminatory  power, 
but  that  the  poison  actually  destroys  them,  and  that  this  is  the  cause  of 
the  profuse  shedding  of  epithelium  which  is  observed  at  the  close  of 
some  of  the  contagious  diseases,  such  as  scarlet  fever. 


II.  On  Epidemics. 

Diseases  are  divided  into  three  classes,  accoi'ding  to  the  manner 
in  which  they  are  disseminated  amongst  the  population,  namely :  — 
1.  Sporadic,  or  those  which  occur  in  an  isolated  and  scattered  manner, 
and  do  not  attack  large  numbers  of  people  at  the  same  time,  e.g.,  bron- 
chitis. 2.  Endemic,  or  those  which  are  peculiar  to  cei-tain  distiicts, 
or  which  are  constantly  prevalent  in  these  districts  to  a  greater  or  les.s 
extent,  e.g.,  ague  and  goitre.  3.  Epidemic,  or  those  which  attack 
large  numbers  of  people,  and  spread  rapidly  amongst  them,  often 
causing  great  destruction  of  life,  this  event  occurring  at  iri'egular 
intervals,  and  lasting  a  vaiiable  time,  but  being  of  limited  dui'ation, 
e.g.,  cholera,  enteric  fevei',  or  small-pox.    These  three  classes,  however, 
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are  not  absolutely  distinct.  Spoi-adic  cases  of  epidemic  diseases  are 
common  enough,  and  these  are  also  frequently  endemic  in  a  district ; 
for  instance,  typhus  fever  often  prevails  in  the  filtliy  quarters  of  large 
towns ;  and  yellow  fever,  plague,  and  other  endemic  affections  may 
become  epidemic.  The  terms  miasmatic  and  zymotic  are  in  common  use 
to  designate  certain  diseases.  Miasmatic  has  been  applied  to  all  specific 
fevers,  but  it  is  often  limited  to  those  of  malarial  origin.  The  word 
zymotic  does  not  imply  any  fermentation-theory  of  disease,  as  its 
etymology  suggests,  but  is  now  made  to  include  all  epidemic,  endemic, 
and  contagious  maladies,  which  are  capable  of  being  prevented  by 
proper  attention  to  hygienic  and  other  conditions. 

Attention  will  now  be  directed  to  the  subject  of  epidemics.  An 
e])idemic  may  often  be  distinctly  traced  to  the  direct  influence  of  conta- 
gion, aided  frequently  by  unfavourable  hygienic  conditions,  or  to  some 
other  obvious  cause,  such  as  famine,  but  in  many  instances  its  origin 
cannot  be  thus  definitely  fixed.  Certain  diseases  prevail  as  epidemics, 
the  infectious  nature  of  which  is  much  disputed,  for  instance,  influenza. 
Various  theories  have  been  suggested  to  explain  the  occurrence  of 
epidemics  under  these  circumstances.  They  have  been  attributed  to  an 
epidemic  infi.uence  or  constitution,  which  has  been  supposed  to  reside  in  the 
atmosphei'e  around  us,  and  to  depend  upon  the  influence  of  the  heavenly 
bodies;  upon  gases  emitted  in  connection  with  volcanoes  and  earth- 
quakes; upon  the  electrical  condition  of  the  air;  upon  the  quantity  of 
ozone  in  it;  or  upon  the  rapid  development  and  migration  of  microscopic 
animalcules.  All  these,  however,  are  mere  hypotheses.  It  is  not  im- 
probable that  certain  conditions  affecting  the  vitality  and  development 
of  contagious  germs  account  for  the  occurrence  of  some  ejaidemics.  When 
an  epidemic  of  a  contagious  disease  arises  as  the  result  of  evident  anti- 
hygienic  conditions,  or  from  some  other  obvious  cause,  it  is  believed 
either  that  the  specific  jjoison  is  increased  in  quantity  or  rendered  more 
virulent  ;  or  that  the  constitution  of  individuals  becomes  so  altered  as 
to  render  them  more  amenable  to  its  influence,  and  less  able  to  resist  it. 

The  chief  facts  which  have  been  observed  in  relation  to  epidemics  may 
be  stated  under  the  following  laws  : — 1.  Epidemic  influence  chiefly  affects 
those  diseases  which  ai'e  infectious,  rendering  them  more  prevalent  and 
more  dangerous ;  or  diseases  which  have  a  malarial  origin.  As  a  rule, 
only  one  of  these  complaints  is  epidemic  at  the  same  time,  but  sometimes 
there  seems  to  be  a  tendency  to  the  prevalence  of  several  of  the  acute 
specific  diseases  simultaneously.  Occasionally  other  maladies  appear  to 
assume  an  ejDidemic  charactei';  and  now  and  then  an  entirely  new 
tlisease  makes  its  appearance  in  this  way.  Sometimes  it  is  only  the 
type  of  ordinary  diseases  which  is  influenced  ;  or  there  is  a  tendency  to 
the  implication  of  special  organs.  2.  The  prevalent  epidemic  affects 
more  or  less  the  characters  of  other  diseases.  This  is  well  illustrated  in 
the  case  of  cholera  and  influenza,  choleraic  diarrhoea  being  very  common 
during  the  existence  of  the  former,  catai'rhal  affections  during  the 
prevalence  of  the  latter.  8.  The  extent  of  an  epidemic  varies  much.  If 
this  is  very  large,  the  disease  usually  attacks  diff'ei-ent  places  in  succes- 
sion, becoming  milder  in  one  region  as  it  invades  another.  It  may  be 
confined  to  a  certain  limited  district,  being  tlien  usually  due  to  some 
evident  local  cause.  Amongst  the  diseases  wJiicli  often  occur  in  exten- 
sive epidemics  may  be  mentioned  influenza,  measles,  scarlatina,  and 
small-pox.  Typhus  and  relajising  fevers  are  limited  to  districts  where 
certain  anti-hygienic  conditions  exist;  cholera,  typhoid  fever,  and  diph- 
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theria  often  occur  in  irregularly  scattered  local  outbreaks.  4.  The  pro- 
gress of  an  epidemic  is  also  subject  to  variations.  Generally  it  advances 
regulai-ly  onward  in  a  definite  direction,  and  in  this  way  may  make  the 
circuit  of  the  globe.  It  may  advance  very  rapidly,  or  exceedingly  slowly 
and  gTadually.  Sometimes  an  epidemic  seems  to  leave  a  place  and  then 
I'eturn,  as  if  falling  back  upon  itself;  or  it  passes  over  particular  regions 
without  alfecting  them ;  or  it  goes  out  of  its  course  in  a  lateral  direction, 
attacking  parts  not  in  the  line  of  progress.  Epidemics  are  not  under 
the  intiueiice  of  winds,  as  they  frequently  advance  in  a  course  directly 
contrary  to  these.  5.  The  mode  of  invasion  may  be  sudden,  or  more  or 
less  gradual ;  usually  the  latter.  An  epidemic  disease  also  generally 
gives  indications  of  its  approach  by  the  occuiTcnce  of  cases  presenting 
some  of  its  symptoms  in  a  mild  form  ;  thus,  choleivi  is  genei'aJly  preceded 
by  cases  of  diarrhoea,  or  a  few  sporadic  cases  may  occur,  giving  wai'ning 
of  its  advent.  6.  The  intensity  of  an  epidemic  is  subject  to  much  variety, 
the  disease  being  in  some  instances  exceedingly  fatal,  in  others  com- 
paratively mild.  It  is  most  virulent  as  a  rule  at  the  early  period,  judged 
by  its  characters  and  fatality.  This  is  partly  explained  by  the  fact  that 
probably  those  are  first  attacked  who  are  most  predisposed.  7.  The 
mode  of  disappearance  is  generally  gradual  also,  cases  becoming  by 
degrees  less  severe  and  fewer  in  number ;  but  it  may  be  rapid,  eithei- 
from  some  evident  cause  or  without  any  apparent  reason.  8.  The  dura- 
tion of  an  epidemic  is  veiy  uncertain.  It  may  persist,  with  intermis- 
sions, for  several  years,  as  in  the  case  of  cholei'a.  9.  Cycles  of  epidemics 
are  frequently  observed,  one  disease  being  after  a  certain  time  followed 
by  another,  and  this  by  a  third,  and  so  on.  The  theory  has  been  advanced 
in  explanation  of  the  occurrence  of  epidemics,  that  there  is  what  is  termed 
a,  pandemic  ivave,  under  the  influence  of  which  a  series  of  oscillations  of 
febrile  diseases  occur,  these  following  each  other  regularly  over  the 
globe.  10.  It  is  most  impoi'tant  to  notice  that  epidemics  are  greatly 
under  human  control,  and  can  be  prevented  or  made  much  less  sevei-e 
by  attention  to  proper  hygienic  and  other  measures,  which  will  be 
presently  considered.  With  the  advance  of  civilization  some  epidemic, 
as  well  as  endemic  diseases,  have  been  entirely  eradicated  from  coun- 
tries and  districts  where  formerly  they  were  exceedingly  rife ;  and  by 
the  aid  of  well-directed  efforts  there  is  no  reason  why  many  others  should 
not  be  completely  expelled  from  oui-  midst.  11.  Epidemic  influences 
seem  to  affect  other  animals  at  the  same  time  as  human  beings,  and  it  is 
not  at  all  improbable  that  this  is  also  true  with  regard  to  plants. 


III.  On  the  Hygienic  Management  of  Contagious  Diseases  ;  and  the 
Prevention  and  Limitation  of  Epidemics. 

A  most  important  object  to  be  kept  in  view,  when  treating  a  patient 
suffering  from  an  infectious  fever,  is  to  prevent  its  extension  to  others, 
and  the  means  which  promote  this  end  are  also  most  useful  as  regards 
the  well-being  of  the  patient.  The  measures  to  be  attended  to  will  now 
be  briefly  considered. 

1.  Separation  from  other  individuals  is  necessary  as  far  as  possible, 
and  in  many  cases  almost  complete  isolation  is  demanded.  At  all  events 
anything  like  overcrowding  must  be  avoided,  and  only  those  persons 
who  have  any  business  in  the  sick-room  should  be  admitted.  They 
should  wear  clothes  to  which  the  contagium  cannot  easily  adhere,  and  go 
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as  lif.tle  as  possible  into  the  midst  of  healthy  people.  Medical  men  ought 
to  take  adequate  precautions  against  conveying  any  contagious  affec- 
tion. Caie  mast  also  be  taken  that  dogs  or  cats  do  not  cany  infection. 
The  telephone  is  likely  to  prove  useful  for  communication  between  isolated 
patients  and  persons  at  a  distance.  2.  Proper  ventilation  is  essential, 
and  this  is  best  carried  out  by  placing  the  patient  in  a  large  room,  and 
opening  the  windows  more  or  less  according  to  the  weather,  by  night  as 
well  as  by  day,  care  being  taken  of  course  to  protect  the  patient  against 
draughts.  A  good  fire  in  the  i-oom  matei'ially  assists  ventilation.  In 
summer  a  lamp  placed  in  the  grate  may  answer  the  same  purpose, 
creating  a  draught  up  the  chimney,  while  not  giving  out  much  heat. 
3.  All  excessive  curtains,  bedclothes,  cai'pets,  and  other  objects  which 
might  act  as  fomifes,  ought  to  be  removed  at  the  outset.  In  this 
way  ventilation  is  also  promoted.  4.  Cleanlinrss  must  be  thoroughly 
attended  to,  as  regai'ds  the  patient,  bed,  clothing,  bedi'oom,  &c.  5. 
Those  who  come  into  contact  with  the  patient  should  avoid,  as  far  as 
possible,  inhaling  the  breath  or  exhalations,  and  should  not  swallow 
their  saliva  immediately  afterwards ;  indeed,  under  certain  circum- 
stances, it  is  desirable  to  cleanse  the  month  and  nosti'ils  with  some 
disinfectant  solution.  6.  One  of  the  most  important  matters  to  attend 
to  is  the  disinfection  or  complete  destruction  of  everything  which  is 
capable  of  conveying  contagion.  In  the  first  place  all  exhalations  and 
discharges  should  be  at  once  disinfected.  Anything  coming  off  from  the 
skin  is  best  desti'oyed  by  frequent  sponging  with  some  suitable  dis- 
infectant, such  as  a  weak  solution  of  Condy's  fluid  or  carbolic  acid,  or  by 
applying  carbolic  oil.  The  air  of  the  room  should  also  be  somewhat 
impi-egnated  with  some  volatile  material  of  this  nature,  such  as  chlorine 
(from  chlorinated  lime),  carbolic  acid,  or  sulphurous  acid.  It  may 
further  be  advisable  to  place  across  the  doorway  a  sheet  moistened 
with  dilute  caibolic  acid,  Burnett's  fluid,  Condy's  fluid,  or  chloralum. 
Seci'ctions  or  discharges  from  the  nose  or  mouth  ought  to  be  removed 
by  means  of  rags  moistened  with  some  disinfectant,  these  being  after- 
wards immediately  burnt.  Excretions  should  be  received  info  utensils 
containing  some  disinfectant.,  and  thoroughly  mixed  with  this  before 
being  removed  from  the  room.  This  is  especially  needful  in  the  case 
of  those  diseases  which  are  known  to  be  propagated  chiefly  by  the 
stools,  namely,  cholera  and  typhoid  fever,  and  if  possible  a  sejjarate 
water-closet  should  be  used  for  the  reception  of  the  excreta  in  these 
affections,  which  should  be  frequently  flushed  with  some  disinfecting 
fluid.  The  best  disinfectants  for  this  purpose  ai-e  carbolic  acid  and 
carbolic  powder,  chloride  or  sulphate  of  zinc,  chlorinated  lime,  or 
chloralum.  All  dirty  clothing,  bed-clothes,  &c.,  must  be  put  at  once 
into  vessels  containing  some  disinfecting  fluid,  especially  Condy's  or 
chloride  of  lime,  before  being  taken  out  of  the  room  foi'  the  purpose  of 
being  washed.  The  clothes  worn  immediately  before  his  illness  by  a 
person  suffering  from  a  contagious  disease  ought  also  to  be  disinfected. 
The  floor,  doors,  windows,  and  other  wood-work  should  likewise  be 
frequently  washed  with  some  disinfectant.  7.  Food,  sixch  as  beef-tea, 
must  on  no  account  be  allowed  to  remain  for  any  length  of  time  in  the 
sick-room,  and  should  never  be  taken  by  any  one  who  is  not  habitually 
in  the  apartment.  8.  After  the  patient  has  become  convalescent,  the 
apartment  should  be  thoroughly  cleansed  and  disinfected  in  every  corner, 
and  then  wliite-washed,  or  re-papered  and  painted.  The  disinfection 
can  be  efficiently  done  by  burning  sulphur,  or  by  means  of  chlorine  gas. 
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Bedding  and  bed-clothes  sliould  be  disinfected  by  powerful  dry  heat,  or 
still  better  by  superheated  steam. 

It  is  necessary  to  carry  out  these  measures  more  or  less  thoroughly  in 
proportion  to  the  degree  of  contagiousness  and  danger  which  the  par- 
ticular disease  possesses.  For  example,  they  demand  strict  attention  in 
the  case  of  scarlatina  and  small-pox. 

When  an  epidemic  has  appeared  in,  or  threatens  to  invade,  a  district, 
additional  precautions  are  called  for,  as  regards  attention  to  proper 
hygienic  conditions  and  other  matters.  Under  these  circumstances  it  is 
requisite  to  instruct  ignorant  individuals  as  to  what  course  to  pursue ; 
and  to  appoint  competent  persons  to  visit  from  house  to  house,  to  see 
that  the  necessary  measures  are  properly  carried  out,  especially  in  low 
and  crowded  parts  of  towns  and  cities.  The  chief  practical  points  to  be 
noticed  are  as  follows  : — 

1.  Cleanliness  must  be  strictly  observed  in  every  particular.  Frequent 
washing  and  Avhite-washing  of  premises  is  required.  2.  All  overcrowding 
must  be  prevented,  and/?'ee  ventilation  insisted  upon.  It  is  particularly 
necessary  to  look  to  this  among  the  poor,  and  in  common  lodging-houses 
or  crowded  alleys.  3.  Persons  who  are  likely  to  spread  infection  mnst 
not  mingle  ivitli  others  in  places  of  public  resort.  4.  Special  attention 
must  be  paid  to  all  decoviposing  organic  matter,  especially  honse-refiise. 
Everything  of  this  description  should,  if  possible,  be  burnt  in  the  grate, 
or  at  once  I'emoved,  having  been  previously  disinfected ;  or  if  it  cannot 
be  got  rid  of,  abundance  of  disinfecting  material  must  be  mixed  with  it. 
House-drains  and  sinks,  street-drains  and  sewers,  watei'-closets,  cesspools, 
privies,  ditches,  etc.,  require  careful  and  frequent  examination,  so  that 
they  may  be  kept  in  order.  The  earth  in  the  neighbourhood  of  dwelling- 
houses  is  often  saturated  with  organic  matters,  and  therefore  demands 
attention.  During  the  removal  of  such  materials  from  houses  it  is  well 
for  the  inhabitants  to  keep  away  as  much  as  possible.  5.  Disinfectants 
should  be  freely  employed  in  and  around  houses,  especially  where  there 
is  much  filth.  6.  It  is  most  important  to  look  to  the  source  of  the 
water-supply,  particularly  that  which  is  used  for  drinking  purposes,  and 
to  see  that  no  organic  matter  finds  its  way  into  it  from  sewers,  drains, 
cesspools,  polluted  ground,  etc.  The  waste-pipe  of  cisterns  and  baths 
often  opens  into  drains,  and,  owing  to  an  imperfect  state  of  the  traps, 
organic  matters  or  injurious  gases  become  mixed  with  the  water,  or  may 
pass  through  the  waste-pipe  of  the  bath  into  the  bath-room.  This 
matter  must  be  especially  attended  to  during  an  epidemic  of  typhoid 
fever  or  cholera.  On  no  account  should  water  be  taken  which  contains 
any  organic  matter,  and  it  ought  always  to  be  boiled  and  filtered.  7.  It 
may  be  advisable  to  remove  healthy  persons  to  some  palace  where  they 
would  be  free  from  the  danger  of  infection.  8.  If  there  is  any  known 
preventive  of  an  epidemic  disease,  this  must  be  at  once  resorted  to,  and 
fully  carried  out.  Thus  vaccination  or  re-vaccination  should  be  thoroughly 
enforced  during  an  epidemic  of  small-pox,  in  the  case  of  all  who  have 
not  previously  undergone  the  operation.  9.  It  may  be  requisite  to 
carry  out  the  practice  of  quarantine.  10.  It  is  important  that  the  general 
health  of  the  community  should  be  maintained  by  every  possible  means, 
and  all  causes  which  tend  to  lower  the  system,  such  as  intemperance  or 
bad  living,  should  be  avoided.  It  is  particularly  necessary  for  those 
who  attend  upon  the  sick  to  take  every  precaution  for  the  preservation 
of  their  health.  They  should  live  well,  but  not  indulge  too  freely  in 
stimulants ;  and  they  should  never  go  with  an  empty  stomach  near  the 
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sick  person.  They  require  daily  exercise  in  the  open  air,  at  tlie  same 
time  avoiding  undue  fatigue.  They  also  need  sufficient  sleep,  and  must 
pay  strict  attention  to  cleanliness.  11.  Any  person  who  presents  the 
slightest  sym'ptoms  of  the  disease  which  is  epidemic  ought  to  be,  ivithout 
delay,  brought  under  medical  treatment.  12.  On  uo  account  should  an 
individual  suffering  from  an  epidemic  disease  of  an  infectious  character 
be  brought  into  the  midst  of  healthy  persons,  or  into  an  unaffected  district,  if 
this  can  possibly  be  avoided.  The  conveying  of  infected  persons  by 
vehicles  used  by  the  public  is  a  serious  crime,  which  the  law  now  takes 
cognizance  of  and  punishes.  Special  conveyances  or  ambulances  are 
provided,  should  it  be  necessary  to  remove  them  to  a  hospital. 


Chapter  III. 

ON  THE  CLINICAL  INVESTIGATION  OF  ACUTE  FEBRILE 

DISEASES. 

A  LARGE  proportion  of  the  cases  which  come  under  observation  in 
ordinary  practice  belong  to  the  class  of  acute  febrile  diseases,  and  it  is 
most  essential  to  have  a  clear  understanding  as  to  how  to  proceed  in 
their  investigation,  because  it  is  particularly  important  that  a  correct 
diagnosis  should  be  arrived  at  in  these  cases  as  speedily  as  possible. 
The  special  points  which  i-equire  attention  are  as  follows  : — 

1.  It  is  well  first  to  enquire  what  febrile  complaints  the  patient  has 
]irevionsly  suffered  from,  if  any.  It  should  then  be  ascertained  whether* 
the  patient  has  been  exposed  to  any  infectious  disease  ;  or  whether  there 
has  been  any  other  obvious  cause  at  work  likely  to  give  rise  to  a  febiile 
condition,  for  exanijile.  malariii  or  cdld. 

2.  If  possible,  the  exact  date,  even  the  hour,  of  the  onset  of  symp- 
toms must  be  fixed  ;  and  the  mode  of  invasion  ascertained. 

3.  The  symptoms  Avhich  have  aiiseu  in  the  course  of  the  case  are 
then  to  be  enquired  about,  as  well  as  the  times  at  which  they  appeared  ; 
those  being  subsequently  noted  which  are  present  at  the  time  of  exami- 
nation of  the  patient.  During  i\\e\v  premonitory  or  early  stage,  the  acute 
specific  fevers  are  usually  attended  with  certain  peculiar  symptoms, 
differing  in  each  complaint,  and  more  or  less  characteristic.  Those 
which  I'equire  to  be  particularly  investigated  are : — The  severity  of 
general  pains  ;  the  existence  of  any  localized  pain,  especially  in  the 
back  or  epigastrium ;  catari'hal,  throat,  stomach,  intestinal,  and  head- 
symptoms.  Of  course,  if  the  pyi-exia  is  due  to  inflammation  of  some 
organ  or  tissue,  thei'e  will  pi-obably  be  local  symptoms  indicating  the 
seat  of  mischief. 

4.  It  is  of  the  greatest  importance  to  determine  the  degree  of  pyrexia, 
as  well  as  its  course  and  mode  of  progress.  This  is  done  by  the  care- 
ful and  systematic  employment  of  the  clinical  thermometer.  In  this 
way  even  at  a  very  early  pei-iod  much  assistance  is  gained  in  arriving 
at  a  diagnosis.    In  the  exanthemata  the  fever  is  of  the  continued  type. 
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By  its  degree  of  intensity  and  rapidity  of  onset  the  nature  of  the  com- 
plaint may,  in  many  cases,  be  foretold  at  an  early  stage.  Bach  fever 
is  supposed  to  have  a  definite  course  of  tempei-ature,  and  on  the  whole 
this  is  true  ;  but  a  good  many  exceptions  are  met  with  in  particular 
cases. 

5.  Most  of  the  acute  specific  fevers  are  attended  with  a  skln-eruptiou. 
This  constitutes  one  of  their  chief  anatomical  characters,  and  generally 
enables  each  of  them  to  be  at  once  distinguished  from  all  others.  It 
must  be  remembered,  however,  that  the  eruption  is  not  always  present, 
for  there  is  no  doubt  but  that  scai'latina,  measles,  small-pox,  and  other 
exanthemata  may  run  their  course  without  any  eruption.  When  due 
to  inoculation,  it  may  be  confined  to  the  spot  where  the  morbid  material 
is  introduced,  as  in  the  case  of  vaccinia.  The  points  to  be  ascertained 
with  regard  to  each  eruption  are : — a.  The  exact  time  of  its  appeai'ance 
after  the  tii-st  onset  of  symptoms.  h.  Its  primary  seat,  as  well  as  the 
pai'ts  of  the  body  to  which  it  spreads,  and  the  mode  and  i^apidity  of 
its  extension,  c.  Its  ordinary  amount.  d.  Its  pi'ecise  characters,  from 
its  fii'st  appearance  to  its  decline,  including  any  changes  which  it  may 
undergo  during  its  progress,  e.  Its  duration,  both  as  regards  the  entire 
eruption  and  its  individual  constituents.  /.  The  cutaneous  sequelre 
which  may  follow  it,  such;|as  desquamation.  g.  The  chief  varieties  it 
may  present. 

6.  In  all  febrile  cases  it  is  imperative  to  make  a  careful  physical 
examination  of  all  the  chief  organs  of  the  body,  and  to  examine  the 
urine.  This  may  reveal  the  cause  of  the  pyi-exia,  even  when  there 
are  no  symptoms  pointing  to  any  particular  organ.  Besides,  it  must  be 
borne  in  mind  that  even  in  the  specific  fevers  complications  are  very 
liable  to  arise,  or  some  of  the  organs  may  be  pi'imarily  involved,  and  it 
is  most  important  to  detect  any  lesion  in  connection  with  these  organs 
as  early  as  possible.  Hence  daily  examination  at  least  should  be  carried 
out,  and  in  many  cases  it  is  requisite  to  examine  the  principal  organs 
even  more  frequently  than  this.  The  sphygmograph  is  of  value  for  the 
purpose  of  indicating  the  condition  of  the  circulation. 


On  the  Use  op  the  Clinical  Thermometer. 

The  value  of  the  clinical  thermometer  in  the  investigation  of  disease  is 
at  present  so  generally  recognized  in  theory  that  it  is  unnecessary  to 
enter  into  any  discussion  on  this  subject ;  at  the  same  time  it  is  needful 
to  impress  upon  all  the  extreme  importance  of  the  routine  use  of  this 
instrument  in  daily  practice. 

Neither  is  it  requisite  to  give  any  detailed  description  of  the  instru- 
ment used.  Generally  a  glass  thei'mometer  is  employed,  which  should 
be  sensitive  and  accurate ;  of  a  sufficient  range  and  marked  in  fifths ; 
self-registering ;  easily  i-ead  ;  and  of  a  convenient  size  to  be  carried  in 
the  waistcoat-pocket.  These  conditions  are  fulfilled  in  the  various 
clinical  thermometers  ordinarily  sold.  It  is  well,  however,  to  compare 
the  one  used  with  a  standard  thermometer  from  time  to  time.  Longer 
instruments  than  those  usually  employed  are  made  for  taking  extreme 
temperatures ;  extremely  sensitive  thermo-electric  apparatus  are  used 
for  special  researches ;  and  self-registering  thermogi'aphs  have  also 
been  invented  for  continuous  observations.  For  taking  sm-face-tempera- 
tures  mercurial  thermometers  are  made  of  special  shape,  having  a  long 
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cylindrical  bnlb  coiled  up  in  a  plane  at  a  right  angle  to  the  stem; 
thermo-electric  and  other  instruments  are  likewise  employed  for  this 
purpose.  Immisch's  thermometer  is  a  convenient  instrument  for 
ordinai-y  clinical  work. 

Mode  of  use. — The  regions  usually  employed  for  taking  the  tem- 
pei'atui-e  by  means  of  the  clinical  thermometer  ai'e  the  axilla,  the  innei- 
side  of  the  upper  part  of  the  thigh,  the  mouth,  the  rectum,  or  the 
vagina.  Sometimes  it  is  requisite  to  determine  and  to  compare  local 
temperatures.  The  instrument  must  be  kept  in  close  contact  with  the 
sui'face,  and  completely  covered.  When  the  temperature  is  taken  in 
either  axilla,  which  is  the  most  convenient  place  in  most  cases,  the 
patient  should  lie  on  the  same  side,  and  press  the  arm  firmly  to  the 
side;  oi"  it  may  occasionally  be  necessary  to  strap  the  thermometer  to 
the  surface  by  means  of  plaster.  If  there  is  much  perspiration  the  skin 
should  be  wiped  diy  before  inserting  the  thermometer.  The  mouth 
does  not  afford  accurate  I'csults,  but  is  convenient  for  giving  approximate 
information,  the  bulb  of  theinsti-ument  being  placed  under  the  tongue,  and 
the  mouth  firmly  closed.  The  rectum  and  vagina  are  the  most  reliable,  but, 
for  obvious  reasons,  cannot  be  made  use  of  in  ordinary  cases  ;  under  cer- 
tain circumstances,  however,  the  temperature  should  be  taken  in  one  oi- 
other  of  these  cavities,  as  in  restless  children,  very  emaciated  adults,  or 
patients  who  are  unconscious.  Care  must  be  taken  that  the  instrument 
does  not  slip  into  the  rectum,  and  that  it  is  not  broken  by  restless 
movements.  The  patient  should  lie  on  his  side,  the  thermometer  being- 
then  introduced  for  about  two  inches,  and  held  there  with  one  hand, 
while  tlie  other  hand  is  placed  on  the  patient's  hip.  With  regard  to  the 
time  required  for  the  instrument  to  be  retained  in  its  position,  there  is 
a  difference  of  opinion.  With  proper  precautions  fire  minutes  is  usually 
sufficient,  especially  if  "  two  observations  at  intervals  of  one  or  two 
minutes  give  exactly  the  same  I'esult"  (Aitken).  To  be  stinctly  accu- 
rate, however,  the  mercury  ought  to  remain  stationary  for  five  minutes. 
Baumler  gives,  in  order  to  be  scientifically  correct,  and  in  obscure  cases, 
where  a  trifling  elevation  of  tempei-ature  may  be  of  impoi'tance  in 
diagnosis — for  the  rectum,  three  to  six  minutes ;  mouth,  nine  to  eleven 
minutes ;  axilla,  ten  to  twenty-four  minutes.  More  time  is  required  if 
the  circulation  is  weak.  The  time  needed  in  the  I'ectum  may  be  much 
shortened  by  heating  the  thermometer  to  a  degree  a  little  below  that 
which  is  expected  ;  aiid  in  the  case  of  the  axilla,  although  usually,  and 
in  first  observations,  the  index  should  be  shaken  down  to  or  below 
normal  before  the  temperature  is  taken,  it  may  often  be  previously 
raised  in  the  same  way.  The  time  required  in  the  axilla  and  mouth 
may  be  materially  shortened  by  keeping  these  cavities  closed  f(n'  from 
ten  to  fifteen  minutes  before  the  thermometer  is  introduced. 

It  is  desirable,  if  possible,  that  the  individual  upon  whom  the  obsei'- 
vation  is  made  should  have  been  at  rest  in  bed  for  at  least  an  houi' 
pi'eviously.  In  many  cases,  however,  the  thermometer  has  to  be  em- 
ployed without  any  such  prepai-ation. 

The  intervals  at  which  the  temperature  should  be  taken  will  vary 
according  to  the  nature  of  the  case.  Often  only  one  observation  is 
required.  In  most  instances  twice  a  day  is  sufficient,  namely,  in  the 
morning  and  evening,  and  in  many  once  daily  is  enough.  Sometimes, 
however,  it  is  most  important  to  note  the  temperature  at  very  fi'equent 
intei-vals,  or  even  to  take  continuous  observations.  Should  this  be 
needful,  it  is  advisable  to  teach  the  nurse  or  some  other  intelligent 
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person  how  to  use  the  instrument,  by  whom  it  might  also  be  employed 
if  any  unusual  symptoms  should  arise.  In  all  febrile  cases  it  is  requisite 
to  have  recourse  to  the  thermometer  until  convalescence  has  been  firmly 
established,  for  reasons  to  be  presently  indicated. 

In  using  the  thermometer  the  points  to  be  observed  are: — I.  The 
exact  teynjperature,  as  indicated  by  the  end  of  the  index  most  distant  from 
the  bulb  of  the  instrument.  2.  The  rapidity  with  luhich  the  mercury 
rises,  this  being  in  proportion  to  the  height  of  the  temperature.  It  is 
often  important  to  take  a  note  at  the  same  time  of  the  frequency  of  tJw 
pulse  and  respiratiojis  ;  and  in  some  cases  to  make  a  quantitative  analysis 
of  the  urine,  in  order  to  determine  whether  there  is  a  i-elation  between 
the  temperature  and  the  amount  of  urea,  uric  acid,  and  other  waste- 
products  discharged.  All  these  observations  should  be  I'ecorded  on 
pi-oper  forms  or  charts,  of  which  several  have  been  planned,  the 
temperature  being  indicated  by  angular  lines  or  curves.  It  may  be 
mentioned  here  that  Fahrenheit's  scale  is  followed  throughout  this 
woi'k. 

Temperature  in  health,  and  chief  modifying  influences. — In  the 

axilla  the  temperature  in  health  averages  about  98'4°  ¥.  It  may  range, 
however,  from  97'3°  to  99'5°  or  even  100°,  but  if  it  goes  beyond  this  in 
either  dii'ection,  and  remains  persistently  above  or  below  the  normal, 
there  must  be  something  wrong.  The  chief  circumstances  which 
influence  the  temperature  in  health  are  as  follows  : — I.  The  part  of  the 
body  in  which  it  is  taken.  It  is  higher  in  internal  parts,  such  as  the 
rectum  or  back  of  the  mouth,  than  in  external  parts  ;  in  sheltered 
regions  of  the  body  than  in  those  which  are  exposed ;  over  the  trunk 
than  over  the  limbs.  2.  Age. — The  temperature,  according  to  most 
observers,  is  higher  in  children  and  young  persons  than  in  adults.  It  is; 
also  said  to  rise  in  old  age.  3.  Time  of  the  day. — Dui'ing  the  day  the 
temperature  rises  until  evening,  and  then  falls  slowly  till  early  morning,, 
when  it  again  ascends.  In  this  way  there  is  a  variation  of  about  1'5°' 
during  the  twenty-four  hours  in  adults,  but  the  range  is  greater  in 
children.  4.  Climate  and  exposure  to  heat  or  cold. — In  the  tropics  the 
average  temjaerature  is  a  little  higher  than  in  temperate  or  cold 
climates,  and  it  may  reach  99'5°  or  even  100°  F.  Long  exposure  to 
great  heat  or  cold  will  also  influence  it  to  a  slight  degree.  5.  Food 
and  drink. — After  a  full  meal  the  temperature  at  first  falls,  but  it  rises 
as  digestion  proceeds.  Fasting  lowers  the  temperature.  Alcohol  seems 
to  cause  a  speedy  fall,  but  this  is  only  temporary,  and  a  considerable 
quantity  is  required  in  order  to  influence  the  tempei'ature  materially. 
Certain  articles  of  diet  in  daily  use  produce  some  effect,  such  as  tea  and 
coffee.  6.  Exercise  increases  the  temperature,  especially  that  of  the^ 
extremities,  provided  it  is  not  sufHcient  to  induce  great  fatigue.  7. 
Mental  conditions. — Prolonged  study  and  other  foi'ms  of  mental  eff'oii 
cause  a  slight  depression.  8.  The  late  Prof.  A.  B.  Garrod  found  that 
the  temperature  rises  on  stripping  off  the  clothes  and  exposing  the 
surface  of  the  body,  and  the  diiference  is  greater  in  proportion  to  the 
coldness  of  the  surrounding  air.  When  the  temperature  of  the  air  is. 
above  70°  F.,  there  is  a  slight  fall,  but  a  rise  to  the  previous  tempera- 
ture soon  takes  place. 

Uses  of  the  thermometer  in  disease. — In  the  great  majority  of  cases, 
the  tendency  of  disease  is  to  raise  the  temperature  to  an  abnormal  height, 
there  being  more  or  less  pyrexia  ;  and  it  is  for  the  purpose  of  accurately 
determining  the  degree  of  this  increased  bodily  heat  that  the  thermo- 
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meter  is  chiefly  employed.  Occasionally  it  sinks  below  the  normal,  or 
may  be  unequal  in  diit'erent  parts  of  tlie  body,  but  these  deviations 
are  not  of  neai'ly  so  much  consequence  as  a  c^eneral  rule. 

At  present  it  is  only  intended  to  sum  up  concisely  the  circumstances 
under  which  the  thei'mometer  may  prove  serviceable.  The  peculiarities 
which  individual  diseases  present  as  regards  temperature  will  be  pointed 
out  when  these  are  severally  discussed. 

The  information  aiforded  by  the  thermometer  may  give  valuable 
assistance  in  :  —1.  Diagnosis;   2.  Prognosis;   3.  Treatment. 

1.  Much  help  is  constantly  derived  from  the  thermometer  with 
respect  to  diagyiosis,  and  the  following  remarks  may  serve  to  gather  u]) 
the  circumstances  under  which  it  is  thus  useful,  a.  In  many  cases 
which  present  themselves  in  ordinary  pi'actice,  where  sj^mptoms  exist 
which  might  or  might  not  belong  to  the  premonitory  stage  of  some 
acute  illness,  all  doubt  may  often  at  once  be  cleared  up  by  taking  the 
temperature.  Thus  I  have  frequently  found  in  the  out-patient  room, 
that  when  symptoms  suggestive  of  scai'latina  or  small-pox  were  com- 
plained of,  by  the  help  of  the  thermometer  we  have  been  enabled  to 
negative  the  supposition  of  either  of  these  diseases  being  present,  or,  on 
the  other  hand,  to  corroborate  svich  a  suspicion.  In  short,  the  instru- 
ment enables  us  at  once  to  determine  ivhether  ■pyrejcia  is  present  or  7iot, 
as  well  as  its  degree,  and  thus  becomes  a  most  valuable  aid  to  the 
practitioner,  which  he  should  ever  keep  in  mind.  b.  Occasionally  by 
one,  or  at  most  two  observations,  it  is  possible  to  ascertain  positively 
the  nature  of  a  fever.  For  instance,  if  the  temperatui'e  suddenly  rises 
to  104?°  or  106°  F.,  the  patient  having  been  quite  well  on  the  pi'evious 
day,  he  is  probably  snfl'ei'ing  from  some  form  of  malarial  fever,  and  this 
is  certain  if  the  temjiei-ature  falls  i-apidly,  so  that  it  becomes  normal  in 
a  few  hours,  c.  Many  febrile  disorders  are  now  known  to  have  tolerably 
regular  and  uniform  ranges  of  temperature  throughout  their  entire  course, 
and  to  pi'esent  peculiar  diurnal  variations,  the  temperature  being,  as  in 
health,  generally  higher  in  the  evening  than  during  the  day.  It  is 
therefore  essential  to  become  acquainted  with  this  portion  of  the 
natural  history  of  each  of  these  aifections,  and  to  employ  the  ther- 
mometer regularly  in  investigating  them,  so  that  they  may  be  thus 
distinguished  from  each  othei-,  and  from  all  complaints  which  may 
simulate  them.  d.  The  habitual  use  of  the  thermometer  may  lead  to 
the  discovery  of  disease  when  there  is  no  obvious  sign  of  its  existence, 
for  the  fact  of  a  patient  presenting  a  temperature  above  the  normal 
should  always  call  for  a  more  minute  examination,  which  would 
probably  lead  to  a  satisfactory  diagnosis.  This  has  lieen  frequently 
obsei-ved  by  those  who  employ  the  thermometei-  in  lunatic  asylums, 
who  have  thus  detected  phthisis  in  insane  patients  when  they  could 
not  otherwise  have  suspected  it.  e.  Complications  occuiTing  during 
the  progress  of  fevers  or  during  the  period  of  convalescence,  as  well 
as  relapses,  are  indicated  either  by  a  disturbance  of  the  typical  range, 
by  delayed  defervescence,  or  by  a  rise  in  temperature  after  it  has 
once  subsided ;  and  either  of  these  deviations  may  be  the  tii-st  thing 
observed.  Hence  the  necessity  of  taking  a  daily  note  of  the  tempei  a- 
ture  until  the  patient  has  perfectly  recovered.  /.  In  certain  diseases 
the  thennometer  gives  information  as  to  the  activity  of  the  progress  of  a 
morbid  process,  for  instance,  in  pulmonary  phthisis.  Further,  it  may 
occasionally  help  in  distinguishing  between  different  forms  of  this 
complaint.     Again,  in  connection  with  haemoptysis  the  thermometer 
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is  useful  in  indicating  that  inflammation  lias  been  set  up  by  blood 
extravasated  into  tlie  respiratory  organs.  The  same  remark  applies  to 
the  effects  of  an  apoplectic  clot  in  the  brain,  g.  Depression  of  tempera- 
ture is  an  important  sign  of  certain  conditions,  as  in  collapse  from 
various  causes,  when  it  may  sink  considerably  and  rapidly ;  some 
cases  of  severe  injury  to  the  upper  part  of  the  spine;  certain  diseases 
of  the  brain  and  cord ;  starvation ;  great  loss  of  blood ;  and  some 
chronic  wasting  diseases.  It  is  somewhat  below  the  normal  also  in 
cex-tain  chronic  pulmonary  and  cardiac  affections,  and  in  chronic 
Bright's  disease ;  and  it  must  be  remembered  that  in  these  conditions 
the  tempei^ature  may  not  lise  to  the  usual  height  when  febrile  com- 
plaints supervene.  Sometimes  the  temperature  is  low  on  the  surface, 
but  high  internally,  as  in  cholera.  h.  Inequality  of  temperature  in 
different  parts  is  sometimes  of  aid  in  diagnosing  paralysis  oi'  other 
nervous  disorders.  In  a  paralyzed  limb  the  temperature  may  be  higher 
or  lower  than  in  the  corresponding  limb  on  the  opposite  side ;  in 
hemiplegia  the  paralyzed  side  is  often  k°  to  |°  higher  than  the  healthy 
one.  Neuralgia  may  be  accompanied  with  mai-ked  local  rise  of 
temperatm-e ;  and  a  similar  condition  may  be  observed  in  hysteria. 
These  differences  all  depend  on  vaso-motor  influences.  Local  stagna- 
tion of  blood  and  its  consequences  lower  temperature.  Of  course  local 
differences  of  temperature  may  be  due  to  external  causes.  Attempts 
have  been  made  to  use  local  temperatures  in  the  diagnosis  of  pulmonary 
plithisis,  jjneumonia,  pleurisy,  brain-aff'ections,  articular  diseases,  tuber- 
cular formations,  and  other  conditions,  but  the  results  are  not  reliable. 

A  word  of  caution  is  necessary  with  regard  to  children.  In  these 
subjects  the  temperature  may  run  up  rapidly  to  a  considerable  height, 
when  there  is  nothing  particular  the  matter,  and  therefore  care  must  be 
taken  not  to  jump  to  a  hasty  diagnosis  of  some  serious  disease,  simply 
because  the  thei'mometer  indicates  much  bodily  heat.  It  often  falls 
with  equal  rapidity.  In  sensitive  women  the  temperature  is  also  easily 
raised. 

2.  The  temperature  may  be  of  use  in  assisting  towards  a  prognosis, 
either  in  itself ;  from  its  relation  to  the  pulse,  respirations,  or  amount  of 
excreta ;  or  from  its  association  with  other  symptoms,  a.  The  degree  of 
heat  observed  during  the  early  period  of  a  febrile  disease,  especially 
when  taken  in  conjunction  with  the  prominent  symptoms,  will  often 
give  a  good  idea  as  to  whether  the  particular  case  under  observation  is 
likely  to  be  a  severe  one  or  not.  If  the  temperature  is  at  all  high,  it 
shows  that  a  sharp  attack  may  be  anticipated,  and  that  complications 
resulting  from  the  pi-esence  of  products  of  tissue-change  in  the  blood 
are  liable  to  arise  ;  therefore  a  guarded  prognosis  should  be  given,  h. 
A  very  high  temperature,  especially  when  it  exhibits  a  tendency  to  a 
continuous  and  rapid  rise,  is  extremely  dangerous,  especially  if  the 
excretions  are  deficient,  c.  A  sudden  change  in  the  temperature  may 
be  premonitory  of  some  coming  event,  even  for  some  days  before  this 
actually  occurs.  Thus  a  marked  fall  in  cases  of  typhoid  fever  not 
uncommonly  precedes  the  discharge  of  blood  from  the  bowel,  indicating 
that  haemorrhage  is  taking  place  internally,  d.  If  the  temperature  does 
not  increase,  or  if  it  falls  from  morning  to  evening,  this  is  a  favourable 
sign ;  if  it  is  higher  in  the  morning  than  on  the  previous  evening,  this 
shows  that  the  disease  is  advancing,  and  the  prognosis  is  consequently 
more  grave,  e.  In  many  pyrexial  diseases  the  fever  usually  subsides  on 
certain  days,  often  by  crisis;  if  in  a  particular  case  the  expected  fall 
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takes  place,  and  defervescence  goes  on  regularly  and  continuously,  the 
prognosis  is  favourable  ;  if  the  contrary  happens,  or  if  the  decline  of  the 
fever  is  irregular,  an  unfavourable  course  is  indicated.  /.  Should  the 
temperature  decline  rapidly  in  certain  acute  febrile  a.ifections,  such  as 
]ineumonia  or  typhus  fever,  while  the  pulse  and  respirations  increase  in 
frequency,  and  the  other  symptoms  show  no  signs  of  improvement,  but 
on  the  other  hand  become  worse,  the  prognosis  is  very  serious.  A 
markedly  low  temperature  is  in  itself  an  evil  omen  in  these  complaints. 
</.  A  very  loiv  temperature,  as  in  collapse,  is  more  or  less  dangerous,  and 
should  it  sink  below  93°,  the  termination  is  almost  always  fatal. 

It  must  be  remembered  that  accidental  circumstances  may  temporarily 
modify  the  temperature  in  disease  as  in  health,  such  as  food,  exercise, 
excitement,  or  other  disturbing  elements.  It  may  also  be  increased  by 
Sources  of  irritation,  such  as  retained  urine  or  faeces,  on  the  removal  of 
such  iri'itants  being  often  markedly  reduced.  Defervescence  may  proceed 
so  far  that  the  animal  heat  is  brought  below  the  normal,  sometimes 
considerably.  After  convalescence  from  severe  continued  fevers,  the 
temperature  often  remains  low  for  some  time.  The  same  condition  is 
also  observed  during  the  apyrexial  periods  of  intermittent  fever. 

3.  The  value  of  the  thermometer  as  affording  indications  for  treat- 
hient  may  be  gathered  fi'om  the  remarks  already  made,  and  it  will  be 
only  necessary  to  give  two  or  three  illustrations.  A  very  high  and 
ascending  teinperafnre  calls  for  prompt  recourse  to  the  use  of  cold,  iis 
Jilready  described  under  the  treatment  of  pyrexia.  In  ague,  after  this 
disease  has  apparently  subsided,  it  is  found  that  the  temperature  still 
rises  at  the  usual  intervals,  and  until  this  has  become  quite  normal 
for  two  or  three  days,  treatment  must  not  be  discontinued.  During 
convalescence  from  fevers  an  increase  of  the  bodily  heat  may  be  due  to 
something  wrong  in  the  diet  or  in  the  use  of  medicines,  and  such  an 
event  should  lead  to  a  careful  inquiry  on  all  matters  which  might  tend 
to  raise  the  temperature,  so  that  appi'opriate  measures  might  be  adopted 
to  remove  the  source  of  disturbance. 


Chai'tek  IV.* 

SIMPLE  CONTINUED  FEVER— FEBRICULA— SYNOCHA. 

A  CONSIDERABLE  number  of  cases  come  under  observation  in  ordinary 
])i'actice,  which  pi'csent  the  usual  symptoms  of  fever,  but  which  cannot 
lie  i^ef erred  to  any  of  the  contagious  fevers,  nor  can  the  symptoms  be 
traced  to  any  adequate  local  cause.  Besides  these,  anomalous  forms 
are  not  uncommonly  met  with,  to  which  various  names  have  been 
applied.  Though  many  of  these  cases  scarcely  come  under  the  class  of 
acute  specific  fevers,  they  may  be  conveniently  described  here. 

iETiOLOUY. — Simple  febricula  does  not  seem  to  be  contagious,  or  to 
depend  upon  a.ny  specific  poison  as  a  rule.    It  may  result  from  cold ; 

*  III  the  description  of  the  individual  Acute  specific  diseaies  in  the  following  pages, 
I  have  deemed  it  expedient  to  omit  the  consideration  of  the  diagnosin  under  each  par- 
ticular affection,  and  to  devote  a  separate  chapter  to  a  general  summary  of  this  subject. 
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excessive  heat,  such  as  prolonged  exposure  to  the  sun;  over-eating  or 
drinking ;  or  great  fatigue.  In  many  instances  no  distinct  cause  can 
be  made  out.  Probably  some  cases  of  so-called  febricula  result  from 
the  action  of  one  of  the  contagious  poisons,  modified  by  the  constitu- 
tional condition  of  the  individual,  or  by  the  quantity  entering  the 
system  being  very  minute.  I  have  known  a  severe  epidemic  of  typhoid 
fever  to  be  preceded  by  cases  which  would  be  classed  as  mere  febricula. 

Symptoms. — Febiicula  is  characterized  by  the  ordinary  signs  of  fever, 
in  their  most  typical  and  simple  form,  but  of  variable  intensity.  The 
invasion  is  indicated  either  by  chilliness  or  slight  rigors,  with  genei-al 
pains,  lassitude,  and  headache.  Afterwards  the  skin  becomes  hot  and 
dry  ;  and  the  pulse  frequent  and  full.  Severe  headache  is  usually  com- 
plained of;  the  face  is  flushed;  while  the  patient  is  restless,  and  some- 
times a  little  delirious  at  night.  There  is  thirst,  with  a  furred  tongue, 
loss  of  appetite,  and  constipation.  The  urine  presents  febrile  characters. 
Fi^equently  symptoms  ai-e  present  indicative  of  catarrh  of  the  mucous 
membranes,  but  these  are  not  sufficient  to  account  for  the  pyrexia. 
Roseolar  or  erythematous  eruptions  have  been  observed  in  some  instances, 
and  in  others  certain  bluish  spots  on  the  skin  have  been  described. 

The  temperature  rapidly  ascends,  usually  to  a  moderate  height,  but  it 
may  reach  102°,  103°,  or  even  104"  in  a  few  hours.  This  high  tempera- 
ture, however,  if  it  occurs,  only  lasts  for  a  short  time  usually,  often  but 
a  few  hours,  or  at  most  one  or  two  days,  and  then  it  falls  rapidly. 

Duration  and  Termination. — The  duration  of  febricula  is  generally 
about  three  or  four  days,  but  a  week  or  ten  days  may  elapse  before  con- 
valescence is  completely  established.  Defervescence  usually  takes  place 
by  crisis,  the  temperature  falling  to  the  normal  in  from  24  to  36  hours, 
there  being  also  a  copious  discharge  of  virine,  with  abundant  deposit  of 
lithates  ;  free  perspiration  ;  and  sometimes  diarrhoea  or  epistaxis. 
Occasionally  defervescence  takes  place  by  lysis,  convalescence  being- 
consequently  delayed.    The  termination  is  always  in  recovery. 

Treatment. — All  that  is  required  is  to  keep  the  patient  in  bed  ;  to 
give  a  diet  of  milk  and  beef- tea,  with  cooling  drinks  ;  to  open  the  bowels 
freely  ;  and  to  administer  some  simple  saline  mixture.  If  there  is  much 
heat  of  skin,  tepid  sponging  is  veiy  useful.  During  convalescence 
quinine  may  be  given. 

Weil's  Disease. — It  will  be  convenient  to  notice  here  a  febrile  com- 
plaint described  by  Weil  in  1886,  as  occurring  in  hot  seasons,  chiefly  in 
males  in  the  prime  of  life,  and  especially  amongst  butchers.  It  comes 
on  suddenly,  often  with  a  chill ;  and  is  characterized  by  pyi'cxia,  head- 
ache, gastric  disturbance,  jaundice,  and  muscular  pains,  especially  in 
the  calves  of  the  legs.  The  y>\\\sq  is  rapid  at  first,  but  afterwai'ds 
becomes  less  frequent  than  normal.  The  spleen  and  liver  are  usually 
enlarged,  and  thei'e  is  hepatic  tenderness.  Herpes  and  erythema  are 
occasionally  observed ;  and  nephritis  often  occurs.  The  fever  lasts 
about  eight  to  ten  days,  but  a  relapse  may  take  place. 
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Etiology. — Typlius  fever  is  generated  by  a  specific  poison,  and  is  highly 
contagious.  Tlje  nature  of  this  poison  has  not  been  definitely  deter- 
mined, but  actively  motile  dumb-bell  micrococci  have  been  desci'ibed  in 
the  blood,  and  plugs  of  them  in  the  lymphatics  of  the  heart.  The  conta- 
gium  is  principally  given  olT  in  the  exhalations  from  the  skin  and  lungs, 
being  afterwards  inhaled  or  swallowed.  Infection  is  far  more  likely  to 
liappen  in  the  case  of  those  who  are  brought  into  close  and  frequent 
ctintact  with  the  sick,  and  hence  nurses  and  medical  men  ai'e  very  liable 
to  be  attacked.  It  must  be  borne  in  mind,  however,  that  if  there  are  a 
number  of  cases  congregated  together,  so  that  the  poison  is  concen- 
trated, a  very  short,  even  a  momentary  exposure  may  cause  the  disease 
to  be  transmitted.  The  contagious  intluence  does  not  seem  to  spread  to 
any  great  distance,  and  is  much  weakened  by  dilution  with  air.  In 
■well-ventilated  private  houses  typhus  fever  rarely  spreads,  and  it  never 
extends  from  hospitals  to  adjacent  streets.  It  is  more  likely  to  pass 
from  a  low  storey  to  a  higher  one,  than  in  the  contrary  direction. 
Fomites,  such  as  clothing,  bedding,  furniture,  or  the  walls  of  rooms, 
may  retain  the  contagion  for  some  time  if  not  properly  disinfected,  and 
may  thus  subsequently  originate  the  disease  in  the  same  place,  or  be  the 
means  of  conveying  it  to  other  districts.  Woollen  and  dark-coloured 
materials  are  said  to  take  up  the  poison  most  readily.  Tj'plius  fever  is 
stated  to  be  most  contagious  during  the  period  of  convalescence,  but 
infection  probably  lasts  from  the  end  of  the  first  week  until  convales- 
cence is  established.    A  second  attack  is  an  exceedingly  rare  event. 

The  opinion  is  strongly  held  by  some  eminent  authoi'ities  that  typlius 
fever  may  be  developed  de  novo,  in  consequence  of  great  overcrowding 
and  destitution  ;  the  general  opinion  is,  however,  that  these  conditions 
only  encourage  the  development,  and  increase  the  virulence  of  disease- 
germs  already  existing. 

Predisposing  causes. — There  are  certain  circumstances  which  either 
greatly  iutensif^^  the  action  of  the  typhus  contagium,  or  render  indivi- 
duals more  liable  to  be  attacked.  These  are: — 1.  A.  low  physical  con- 
dition, induced  by  intemperance  and  bad  feeding,  or  by  chronic  disease. 
2.  Ovei'crowding  and  deficient  ventilation,  especially  overcrowding  of 
dwelling-houses,  or  of  individuals  in  the  same  house  or  room,  along 
with  bad  ventilation.  3.  Want  of  cleanliness,  domestic  and  personal. 
4.  Mental  depression,  from  overwork  or  anxiety,  or  fear  of  contagion. 
f5.  A  temperature  not  too  high.  In  consequence  of  the  action  of  these 
causes,  typhus  fever  is  most  prevalent  amongst  the  poor ;  in  the 
crowded  parts  of  large  towns,  especially  where  the  sanitary  ai'range- 
ments  are  inefficient ;  in  low  regions ;  in  crowded  camps  oi'  dwelling- 
houses,  such  as  the  lower  class  of  lodgings  ;  in  cold  or  temperate 
climates;  and  during  the  colder  months.  Epidemics  are  also  veiy  apt 
to  ai'ise  during  periods  of  destitution  and  famine,  but  it  is  maintained 
by  some  that  the  real  factor  is  the  overcrowding  which  attends  destitu- 
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tion,  and  Bot  the  destitution  itself  (Collie).  Typhus  seems  to  be  much 
moi'e  rife  in  Great  Britain  and  Ireland  than  in  other  countries,  and  it  is 
stated  not  to  occur  within  the  tropics.  Mental  causes  appear  chiefly  to 
affect  persons  belong-ing  to  the  better  grades  of  society.  Something 
may  probably  be  attributed  to  individual  susceptibility,  certain  persons 
being  more  prone  to  be  attacked  than  othei's.  With  regard  to  age,  it  is 
generally  supposed  that  typhus  attacks  adults  more  than  children,  but 
"  when  inquiry  as  to  age  is  made  to  include  every  case  of  attack,  chil- 
dren and  adults  are  found  to  be  quite  equally  susceptible  "  (Buchanan). 

Anatomical  Characters. — The  blood  is  much  altered  in  fatal  cases  of 
typhus  fever.  It  either  remains  fluid  or  forms  very  soft  clots,  and  tends 
to  decompose  rapidly.  The  fibi'in  is  diminished,  and  the  red  corpuscles, 
which  ai'e  increased  in  number  at  first,  afterwards  become  deficient. 
The  salts  are  in  excess;  while  urea  and  ammonia  ai^e  present,  the  latter 
being  supposed  to  result  from  the  decomposition  of  the  former.  Under 
the  mici'oscope  the  l  ed  discs  are  seen  to  be  irregular  in  form  and  crenated, 
and  they  collect  in  amorphous  heaps.  The  colouring  matter  transudes, 
tinging  moi'e  or  less  the  various  tissues  and  the  fluid  contained  in  serous 
cavities. 

The  body  does  not  usually  present  much  emaciation,  but  decomposes 
rapidly.    The  skin-erujjtion  is  frequently  persistent  after  death. 

The  voluntary  muscles  are  of  a  dark  colour  and  softened.  Their 
fibres  often  exhibit  signs  of  degeneration  under  the  microscope.  Some- 
times they  are  the  seat  of  hfemorrhages.  Similar  softening  with  fatty 
degeneration  is  observed  to  a  marked  degree  in  the  heart.  It  is  believed 
also  that  the  same  change  occurs  in  connection  with  the  involuntary 
muscular  tissue  generally. 

There  is  nothing  charactei'istic  in  the  brain.  There  may  be  some 
congestion  and  excess  of  serum,  and  occasionally  slight  arachnoid 
haemorrhage  has  been  observed.  A  peculiar  lesion  has  been  described  in 
the  cervical  sympathetic,  the  ganglia  of  which  are  said  to  be  somewhat 
enlarged  by  a  granular  amorphous  deposit.  This,  which  extends  more 
or  less  to  all  the  ceiwical  ganglia,  is  best  seen  in  cases  dying  during  the 
second  week  ;  when  death  occurs  later,  it  is  much  less  noticeable,  or 
may  be  wanting  altogether  (Beveridge). 

All  the  organs  are  commonly  hyperaemic,  softened,  friable,  and  en- 
larged, especially  the  liver  and  spleen  ;  the  latter  may  be  quite  pulpy, 
but  does  not  reach  a  very  great  size.  The  salivary  glands  are  not  un- 
commonly inflamed,  and  may  be  the  seat  of  suppuration  or  gangrene. 
Acute  nephritis  is  sometimes  observed.  The  cells  of  organs  tend  to 
become  the  seat  of  acute  fatty  degeneration. 

In  the  alimentary  canal  the  appearances  which  may  be  met  Avith  are 
redness  and  softening  of  the  gastric  mucous  membrane ;  congestion  or 
inflammation  of  that  lining  the  intestines,  especially  the  colon  ;  and  en- 
largement of  the  glands,  which  is  particulaily  noticed  in  children. 
Thei^e  is  nothing  characteristic  in  these  appearances,  nor  is  there  ever 
any  deposit  or  ulceration,  such  as  typhoid  fever  pi-esents. 

There  may  be  various  lesions  of  the  nature  of  compHcatio7is.  Bron- 
chitis is  very  commonly  observed,  as  well  as  hypostatic  congestion  of 
the  lungs,  which  may  end  in  hypostatic  pneumonia.  Sometimes  ordi- 
nary acute  pneumonia  is  pi'esent,  or  pleurisy  more  rarely. 

Symptoms. — 1.  Incubation-stage. —  The  visual  period  of  incubation  in 
typhus  fever  is  from  two  to  twelve  days,  but  it  may  extend  to  a  fortnight. 
During  this  time  there  may  be  such  symptoms  as  chilliness,  general 
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pains  and  malaise,  restlessness,  lieadache,  and  loss  of  appetite,  but  these 
may  be  eiitii-ely  absent,  and  ai'e  not  significant. 

2.  Invasion-stage. — The  invasion  of  typhus  fever  may  be  singularly 
sudden,  as  I  know  from  personal  experience,  and  it  is  usually  tolerably 
marked,  but  may  be  more  or  less  indefinite.  The  disease  begins  either 
with  a  series  of  slight  or  moderate  i-igors,  or  with  one  severe  and  prolonged 
fit  of  shivering,  followed  by  pyrexial  symptoms.  The  rigors  often  recur  for 
two  or  three  days.  There  is  a  marked  sense  of  depression  and  exhaustion, 
the  patient  speedily  taking  to  his  bed  as  a  rule,  and  presenting  an  aspect 
of  weariness  and  heaviness,  or  even  of  considerable  prostration.  General 
muscular  pains  are  complained  of,  and  the  limbs  tremble  on  movement. 
Nervous  symptoms  are  prominent.  These  are  dull  frontal  headache, 
often  severe,  with  a  feeling  of  heaviness  in  the  head  and  throbbing  ; 
giddiness ;  more  or  less  dulness  of  hearing,  with  noises  in  the  ears ; 
flashes  of  light  and  photophobia  ;  sometimes  an  unpleasant  smell  ;  rest- 
lessness and  disturbed  unrefreshing  sleep,  though  the  patient  is  at  the 
same  time  often  very  drowsy.  The  mind  soon  begins  to  wander,  and 
becomes  confused  as  to  time,  place,  and  siiri'ounding  circumstances  and 
individuals,  distinct  delirium  setting  in  from  the  fourth  to  the  eighth 
day,  which,  however,  is  not  constant  at  first,  while  the  patient  can  be 
roused  to  answer  questions.  The  delirium  is  most  frequently  of  a  dull 
and  muttering  character,  hxit  may  be  extremely  active  and  excited  at  the 
outset,  the  patient  being  sometimes  very  violent.  The  expression  is 
heavy  and  indifferent ;  the  eyes  are  injected  and  suiiused  ;  and  a  more 
or  less  dusky  flush  covers  the  cheeks,  the  complexion  having  a  dingy  and 
dirty  appearance. 

Nausea  and  vomiting  are  sometimes  pi-esent,  and  may  be  distressing 
symptoms.  The  tongue  is  at  first  covered  with  a  thick  white  fur,  but 
tends  to  become  speedily  dry  and  brown ;  it  is  often  ti-euiulous.  There 
is  much  thirst,  with  total  anoi'exia,  and  a  disagreeable  slimy  taste  in  the 
mouth.  The  bowels  are  generally  confined,  but  diarrhoea  is  not  very 
uncommon,  the  stools,  however,  presenting  no  peculiar  charactei's,  and 
being  usually  dark.  Some  degree  of  enlargement  of  the  spleen  can  often 
be  detected. 

The  skin  feels  hot  and  pungent.  The  pulse  becomes  frequent,  lising 
steadily  to  100  or  more,  and  being  often  large  and  full,  but  veiy  eom- 
px-essible  ;  it  may  be  small  and  weak,  or  dicrotic.  Th(^  urine  is  maikedly 
febrile. 

Commonly  there  are  signs  of  more  or  less  catarrh  of  the  nasal  and 
respii'atnrjr  mucous  membranes,  accompanied  with  cough  and  expectora- 
tion, and  some  dry  rales  may  be  heard  over  the  chest. 

3.  Eruption-stage. — Two  forms  of  eruption  are  described  in  typhus 
tever,  niimely  :• — (a)  mbniticnlar  viottJivg ;  and  (b)  distinct  macula'  or 
mulberry  spot.s.  Usually  both  are  ]iresent  in  variable  pro^Jortions,  but 
the  mottling  is  not  unfrequently  observed  without  the  spots,  though  the 
latter  very  rai-ely  appear  without  the  foi'mer.  Children  often  do  not 
exhibit  any  rash,  and  in  them  the  mottling  is  most  marked.  The 
eruption  usually  appears  on  the  4th  or  5th  day,  but  may  come  out  at 
any  time  from  the  3ixl  to  the  7th  or  8th  day.  It  is  generally  seen  first 
in  the  subclavicular  legions,  on  the  back  of  the  wrists  and  hands,  along 
the  borders  of  the  axillse,  and  over  the  epigasti'ium ;  it  then  spreads  rapidly 
over  the  trunks  and  limbs,  but  is  rarely  seen  on  the  face  and  neck.  The 
rash  is  all  out  within  one,  huo,  or  three  days,  and  no  fresh  spots  are  developed 
after  this,  while  each  spot  is  perceptible  until  the  entire  rash  disappears. 
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The  amount  varies  considerably,  but  tlie  maculae  are  frequently  very 
numerous,  and  may  cover  the  skin  almost  completely. 

Characters  and  Goiirse.  a.  Macules  or  Mulberry  Mash. — A  number  of 
distinct  spots  are  first  observed,  varying  in  size  from  mere  points  to  two 
or  three  lines  in  diameter,  the  larger  being  formed  by  the  union  of 
smaller  ones.  They  are  irregularly  roundish,  the  larger  spots  being  the 
more  irregular,  and  their  margin  is  ill-defined.  They  are  quite  supei'- 
ficial,  and  at  first  are  often  slightly  raised,  but  this  elevation  subsides 
in  a  day  or  two.  The  colour  is  described  as  i-esembling  the  stains  of 
mulberry  juice,  being  as  a  rule  at  the  outset  of  a  brightish  or  pinkish- 
red  or  rose-coloured.  It  is  deeper  at  the  centre  than  at  the  margin, 
and  completely  disappears  under  pressure,  returning  again  when  the 
pi'essure  is  removed.  In  a  few  days  the  hue  deepens,  and  may  become 
purple  or  dark  crimson  or  livid,  especially  towards  the  centre  of  the 
spots,  which  at  the  same  time  become  more  defined  at  their  edge.  This 
is  especially  observed  over  the  back  and  other  dependent  parts. 
Pressure  only  diminishes  the  colour  after  three  or  four  days,  a  light- 
yellow  stain  being  left,  and  finally  it  does  not  aliect  it  at  all,  the  spots 
being  in  fact  converted  into  true  petechiee,  of  an  uniform  hue.  The 
eruption,  viewed  as  a  whole,  has  not  an  equal  depth  of  colour. 

Dr.  Alexander  Collie  *  writes  with  regard  to  the  eruption  of  typhus  : — 
"  This  is  perfectly  distinctive  to  the  practised  eye,  but  very  difficult  to 
describe  correctly.  It  consists  of  three  parts — (a)  rose-coloui-ed  spots, 
which  disappear  on  pressure;  (b)  dark  red  spots,  which  are  modified  by 
pressure  ;  and  (c)  petechii^?,  upon  which  pressure  produces  no  effect,  and 
which  persist  after  death."  He  further  insists  that  the  typhus  eruption 
is  not  a  petechial  eruption,  although  petechias  occur  in  the  severer 
cases  ;  that  in  the  milder  cases  the  spots  will  disappear  on  pressure  all 
through  the  attack,  and  in  the  severer  forms  in  the  earlier  stages  ;  and 
that  a  diagnosis  can  hardly  be  made  from  the  eruption  until  about  the 
seventh  day. 

h.  Subcuticular  Mottling. — This  is  most  marked  in  dependent  parts, 
and  is  described  by  Dr.  George  Buchanan  as  "  a  faint,  irregular,  dusky 
red,  fine  mottling,  as  if  below  the  surface  of  the  skin  some  little  distance, 
and  seen  through  a  semi-opaque  medium." 

The  duration  of  the  rash  of  typhus  fever  varies.  It  usually  subsides 
from  the  14th  to  the  2Ist  day.  The  mottling  disappears  more  readily 
and  sooner  than  the  spots,  and  the  latter  remain  longer  if  they  become 
petechial.    No  desquamation  follows  the  disappearance  of  the  eruption. 

The  skin  of  dependent  parts  is  more  or  less  congested  in  severe  cases, 
especially  that  of  the  back.  Miliary  vesicles  or  sudamina  may  appear 
about  the  end  of  the  second  week,  usually  over  the  groins,  subclavicular 
regions,  or  epigastrium.  A  peculiar  odour  is  given  off'  from  the  skin  of 
persons  suffering  from  typhus. 

During  the  eruption-stage  most  of  the  symptoms  previously  existing 
become  worse,  and  tend  to  be  of  a  low,  adynamic  or  typhoid  character. 
The  headache,  however,  usually  subsides  on  or  before  the  lOth  day,  and 
if  it  should  continue  along  with  marked  delirium,  this  is  a  sign  of 
danger,  indicating  some  cerebral  complication.  Debility  and  prostration 
become  very  marked,  the  patient  lying  helplessly  on  his  back,  with  the 
eyes  closed  or  half-closed,  in  a  state  of  muttering  delirium,  from  which 
it  is  difficult  or  impossible  to  rouse  him.    Somnolence  often  sets  in, 


*  "  On  Fevers,"  p.  108. 
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Avhicli  may  be  followed  by  complete  stupor  and  coma.  Muscular 
twitcliings  and  trembling,  rigidity,  and  picking  at  the  bed-clothes 
ai'e  frequently  observed,  and  occasionally  convulsions  with  strabismus. 
Sometimes  coma-vigil  is  noticed,  the  patient  lying  with  the  eyes  wide 
open,  apparently  awake,  but  staring  vacantly  into  space.  The 
complexion  becomes  muddy-looking,  and  a  more  dusky  flush  covers  the 
face,  wliich  may  be  almost  livid.  The  conjunctivte  are  extremely  injected 
and  suffused,  the  pupils  being  often  contracted.  The  skin  of  the 
extremities  becomes  cold  and  perspiring.  The  tongue  is  dry,  brown, 
and  cracked,  or  frequently  even  covered  with  a  thick  blackish  ci'ust, 
and  immovable  ;  its  surface  is  red  and  tends  to  bleed  ;  while  sordes  cover 
the  lips  and  teeth.  Patients  suffering  from  typhvis  fever  usually  drink 
with  avidity,  but  deglutition  is  difficult.  The  nostrils  are  stnli'ed  up. 
Tympanites  is  sometimes  a  prominent  symptom.  The  pulse  rises  to  120, 
140,  150,  or  more,  but  remains  stationary  after  reaching  a  certain  point; 
it  becomes  small  and  weak,  and  may  be  irregular.  The  heart's  impulse 
and  sounds  are  feeble,  especially  the  systolic  sound  ;  and  capillary  stasis 
is  vei-y  liable  to  arise.  Respiration  is  much  hurried  and  distui'bed,  being 
also  frequently  unduly  abdominal.  The  breath  has  a  peculiai'  and  most 
unpleasant  odour.  Physical  examination  of  the  chest  reveals  bronchitic 
rales,  or  more  serious  complications  may  be  detected.  Incessant  hiccup 
is  sometimes  a  distressing  symptom. 

The  urine  is  not  uncommonly  albuminous,  or  contains  a  little  sugar  ; 
it  may  be  retained  oi'  passed  involuntarily  along  with  the  stools.  Bed- 
sores are  very  liable  to  be  produced  over  parts  which  are  pressed  upon. 

The  severity  of  the  symptoms  of  typhus  fever  varies  much  in  different 
cases,  but  if  the  disease  tends  to  terminate  fatally  prostration  becomes 
more  and  more  complete,  the  heart's  force  is  exhausted,  and  the  nervous 
symptoms  indicate  that  the  nerve-centres  are  becoming  moi'e  and  more 
disturbed.  Before  death  the  temperature  may  rise  or  fall  rapidly,  and 
in  some  instances  the  pulse  suddenly  falls.  Complications  may  arise  to 
hasten  the  fata]  I'csult. 

4.  Stage  of  Defervescence. — This  sets  in  in  cases  of  recovery  fx'om 
tlie  13th  to  the  17tli  day,  generally  at  the  end  of  the  second  week. 
There  is  a  remarkable  and  sudden  f7  !.si',s,  which  often  occurs  at  night, 
the  patient  falling  into  a  deejj  sleep,  lasting  for  many  hours,  on  awaking 
from  which  a  wonderful  improvement  is  observed  in  his  aspect  and  in 
the  symptoms  generally.  The  temperatui'c  falls  considerably,  as  well  as 
the  pulse,  which  gains  iii  sti'cngth.  The  skin  is  soft  and  j^erspiring,  the 
eruption  less  mai-ked,  and  the  complexion  clearer.  The  tongue  becomes 
moist,  and  cleans  from  the  edges,  either  in  patches  or  molecularly,  and 
•some  inclination  for  food  may  be  felt.  Delirium  ceases,  the  patient 
recognizes  those  ai-ound,  but  the  mind  is  still  confused,  and  entirely  un- 
conscious of  all  recent  events.  There  is  a  sense  of  extreme  weakness, 
and  the  limbs  feel  as  if  they  did  not  belong  to  the  body.  Unless  com- 
plications or  sequelfe  impede  the  favourable  progress,  convalescence 
begins  at  once,  and  the  strength  is  regained  comparatively  rapidly,  but 
it  is  some  time  before  this  is  completely  restored.  The  tongue  soon 
cleans,  and  the  appetite  becomes  j^erfectly  i-avenous ;  only  those  who 
have  experienced  the  feeling  can  realize  the  exti'eme  sense  of  hunger 
which  is  felt.  Much  sleep  is  indulged  in,  and  the  mind  does  not  regain 
its  normal  vigour  foi-  some  time.  A  z-elapse  of  typhus  is  extremely 
rare. 

Temperature. — Different  observers  have  described  diiierent  ranges  of 
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temperatui^e  in  typlms  fever,  and  this  appears  to  depend  partly  upon  the 
natui'e  of  the  epidemic.  The  ascent  is  steady  and  continuous  up  to  the 
4th  or  5th  evenino",  without  any  morning  remission.  The  maximum 
temperature  is  rarely  under  104  9°  to  105",  often  i-eaching  107°,  or  even 
above  this.  It  may  rise  to  105°  on  the  3rd  or  4th  evening  in  severe 
cases ;  in  slighter  cases  it  may  not  be  above  103°.  A  slight  morning 
remission  is  observed  on  the  6th  morning,  and  a  well-marked  fall  occurs 
on  the  7th  day,  unless  the  case  is  very  severe.  After  this  a  i-ise  takes 
place  again,  but  rarely  to  the  former  maximum.  In  fatal  cases,  however, 
it  may  go  up  to  108°  or  109°.  The  tempei-ature  is  conthiHOHs  up  to  the 
period  of  defervescence,  with  a  distinct  but  not  considerable  morning 
remission.  This  is  more  marked  in  cases  where  the  temperature  is  high, 
and  may  average  from  to  1^°.  Dr.  Buchanan  states  that  it  ranges  from 
1°  to  1|°  until  the  middle  of  the  2nd  week,  and  is  afterwards  about  1^°. 
Defervescence  is  very  I'apid  and  sudden,  setting  in  fi'om  the  13th  to  the 
17th  day,  and  the  temperature  may  fall  to  or  below  the  normal  in  12, 
24,  or  48  hours.  This  event  is  often  preceded  by  a  rise  above  the 
temperature  of  the  previous  day.  Occasionally  after  the  sudden  fall 
there  is  a  rise  of  2°  or  3°,  and  then  defervescence  extends  over  some  days ; 
in  short,  a  combination  of  crisis  and  lysis  is  observed.  As  already  men- 
tioned, in  fatal  cases  there  is  frequently  a  rapid  elevation  or  sinking  of 
temperatui-e,  and  it  may  reach  109°  on  the  one  hand,  or  95'^  on  the  other. 

Some  observers  have  found  a  relation  between  the  temperature  and 
pulse  in  typhus,  but  this  is  by  no  means  constant  or  uniform,  and  the 
one  may  be  high  while  the  other  is  low. 

Varieties. — Cases  of  typhus  fever  pi^esent  considerable  dift'erences  as 
regards  their  intensity  and  their  prominent  symptoms,  to  which  special 
names  have  been  applied.  Collie  classifies  them  under  thi'ee  forms, 
according  to  their  severity,  namely : — (a)  Typhus  simplex;  (6)  Typhus 
gravior ;  (c)  Typhus  gravissimus.  They  also  vary  according  as  the 
nervous,  circulatory,  or  respiratory  system  appears  to  be  most  impli- 
cated. In  some  epidemics  there  has  been  a  great  tendency  to  gangrene, 
hence  named  putrid  fever.  Typhus  fever  may  kill  in  a  few  days,  by  the 
direct  action  of  its  poison  upon  the  system,  before  any  local  lesions  have 
been  developed. 

Complications  and  SEQUELiE. — Complications  should  always  be  watched 
for  and  guarded  against  in  cases  of  typhus  fever,  as  they  may  arise 
without  any  evident  symptoms.  The  most  important  complications  or 
sequelje  are: — 1.  Aifections  of  the  respiratoiy  organs,  namely,  bron- 
chitis; pulmonary  hypostatic  congestion  or  consolidation;  pneumonia; 
gangrene  of  the  lung  (very  rare)  ;  pleurisy;  phthisis;  laryngitis  with 
oedema  glottidis.  2.  Affections  of  the  circulatory  organs  and  blood, 
including  cardiac  softening  and  degeneration;  phlegmasia  dolens; 
scurvy.  3.  Peritonitis  extremely  rarely.  4.  Partial  paralysis,  which 
is  usually  soon  recovered  from.  5.  Dysentery  in  some  epidemics. 
6.  Gangrene  of  the  toes,  nose,  and  other  parts,  especially  dm-ing  the 
winter;  cancrum  oris  or  noma  in  children.  7.  Erysipelatous  affec- 
tions of  the  skin,  throat,  or  deep  tissues  ending  in  suppuration.  8. 
Suppurative  inflammation  or  bubos  of  the  parotid  or  submaxillary 
glands,  beginning  in  the  cellular  tissue  around.  9.  Inflammation  and 
abscesses  in  various  parts  of  the  body.  10.  Suppurative  inflammation 
in  joints.  11.  Acute  nephritis,  which  may  terminate  in  chronic  renal 
disease. 

Terminations  and  Duration.— Most  cases  of  typhus  fever  end  in 
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recovery.  The  mortality  varies  in  different  epidemics,  bnt  the  average 
number  of  deaths  is  stated  to  be  about  1  in  5 ;  under  20  years  of  age  it 
is  only  about  6  per  cent.  The  average  duration  is  about  14  days,  but 
it  may  extend  to  21  days ;  if  it  is  beyond  this,  the  prolonged  course  is 
due  to  complications.  On  the  other  hand,  the  disease  may  run  a  much 
shorter  course.  Death  may  result  either  from  coma  oi-  cardiac  failure, 
or,  most  commonly,  from  both  causes  combined ;  or  it  may  be  due  to 
complications. 

Peognosls. — This  is  always  more  or  less  serious  in  typhus  fevei',  and 
a  guarded  opinion  should  be  given  as  to  the  issue  of  any  particular 
case.  The  chief  general  circumstances  which  increase  the  danger  are  : — 
I.  The  patient  being  of  middle  or  advanced  age.  2.  The  male  sex  to 
some  degree.  3.  A  low  condition  of  the  system,  whether  constitutional, 
or  due  to  privation  or  fatigue,  intemperate  habits,  previous  diseases,  or 
other  causes.    The  presence  of  the  gouty  diathesis  is  highly  dangerous. 

4.  Mental  depression,  and  a  presentiment  of  death  on  the  part  of  the 
patient.  5.  Impi'oper  hygienic  conditions,  especially  bad  ventilation 
and  overci-owding.    6.  Neglect  of  proper  ti'eatment  until  a  late  period. 

The  symptoms  and  complicatio7is  present  afford  most  important  indi- 
cations as  regards  prognosis.  Those  of  unfavourable  import  are : — • 
1.  Extreme  prostration,  with  a  dry,  hard,  and  brown  tongue ;  marked 
tympanites;  oi' j^ersistent hiccup.  2.  Excessive  feebleness  of  the  heart's 
action,  as  evidenced  by  its  impulse  and  sounds,  and  by  the  pulse;  or 
very  excited  action,  with  a  weak  pulse  ;  or  an  exceedingly  frequent 
pulse,  which  is  at  the  same  time  extremely  feeble,  irregulai',  or  inter- 
mittent. 3.  Severe  and  early  cerebral  and  other  nervous  symptoms, 
especially  continued  sleeplessness  with  delii'ium;  deep  coma  or  covia- 
vigil ;  muscular  tremors,  twitchings  or  rigidity,  carphology,  subsultus 
tendiniTm,  convulsions,  early  I'elaxation  of  the  sphincters,  strabismus, 
and  great  contraction  of  the  pupils.  4.  A  very  high  temperature,  without 
any  remission  on  the  7th  day,  especially  if  it  persists  and  shows  a 
tendency  to  rise ;  or  a  stulden  fall,  the  othei-  symptoms  not  imjiroving. 

5.  A  large  amount  and  dark  colour  of  the  eruption,  especially  if  mingled 
with  numerous  petechia?,  and  if  there  is  lividity  of  the  face  and  limbs, 
with  marked  congestion  in  dependent  parts.  6.  Suppression  or  reten- 
tion of  urine  ;  deficient  elimination  of  its  solid  ingredients  ;  the  presence 
of  much  albumen  or  of  blood  in  the  urine,  especially  if  associated  with 
casts;  and  particulai-ly  the  early  recurrence  of  these  symptoms.  7. 
Signs  of  collapse.  8.  Pulmonary  inflammation,  gangrene,  erysipelas, 
and  other  dangei'ous  complications. 

Tre.-M'MENt. — The  pi'inciples  already  laid  down  with  regard  to  the 
treatment  of  fever  ai'c  those  which  must  be  followed  in  the  management 
of  cases  of  typhus.  There  is  no  possibility  of  checking  the  disease  in 
its  course,  and  all  that  can  be  done  is  to  avert  the  tendency  to  death, 
and  to  assist  nature  towards  a  satisfactory  tei-mination. 

1.  General  management. — It  is  most  important  to  attend  sti'ictly 
to  all  the  hyfiienic  conditions  Avhich  demand  attention  in  contagious 
fevers,  and  particularly  to  look  after  every  point  connected  with  the 
sick-room,  including  the  nursing.  These  matters  are  often  of  greater 
moment  than  any  medicinal  treatment,  and  always  aid  considerably  in 
conducting  a  case  to  a  successful  issue,  while  they  prevent  the  dissemi- 
nation of  t;he  disease. 

It  may  be  laid  down  as  an  invariable  rule  of  practice  that  patients 
suffering  from  typhus  fever  will  not  hear  any  kind  of  lowering  treatment, 
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but  that  they  always  need  to  be  supported  more  or  less,  and  their  sti'engtb 
must  be  husbanded  in  every  possible  way.  They  should  take  to  bed  at 
once,  and  use  no  exertion  whatever,  on  no  account  being  permitted  to 
get  up  to  stool,  bat  a  bed-pan  being  provided  for  their  use.  From  the 
first  a  nutritious  and  easy  assimilable  diet  must  be  administered,  chiefly 
consisting  of  liquids,  such  as  milk,  beef-tea,  or  chicken  broth.  It  is 
essential  to  give  these  at  regular  intervals,  in  considerable  quantity,  and 
not  to  neglect  them  during  the  night. 

Alcoholic  stimulants  are  required  in  the  gieat  majority  of  cases,  but 
they  ought  not  to  be  given  recklessly,  the  nature  and  quantity  of  the 
stimulant  to  be  employed  being  determined  by  a  careful  consideration 
of  each  individual  case.  Port  or  sherry  wine,  or  some  spirit,  especially 
brandy,  answer  best  as  a  rule,  and  they  should  be  given  in  stated  doses 
at  regular  intervals,  by  night  as  well  as  by  day.  It  is  well  to  begin 
with  a  small  quantity,  gradually  increasing  it  as  circumstances  require, 
the  amount  being  again  reduced  as  the  symptoms  improve.  Stimulants 
ai'e  not  usually  called  for  during  the  first  few  days,  but  in  the  case  of 
the  aged,  the  intemperate,  and  those  who  are  much  debilitated  from  any 
cause,  they  are  demanded  at  the  very  outset.  The  signs  which  chiefly 
indicate  the  necessity  for  alcohol  are  : — 1.  A  feeble  state  of  the  circula- 
tion, as  shown  by  the  pulse,  the  heart's  impulse  and  sounds,  a  tendency 
to  capillaiy  stasis,  or  any  disposition  to  syncopal  attacks.  2.  The  exist- 
ence of  typhoid  symptoms,  the  amount  needed  being  usually  in  propor- 
tion to  the  severity  of  these  symptoms.  3.  A  large  amount  and  dark 
colour  of  the  eruption,  with  abundant  petechise.  4.  Profuse  perspira- 
tion, the  other  symptoms  not  improving.  5.  Coldness  of  the  extremities. 
6.  The  existence  of  complications  of  a  low  type.  On  the  other  hand, 
alcohol  is  contra-indicated  or  requires  to  be  cautiously  administered 
should  there  be  a  very  hot  and  dry  skin  ;  symptoms  of  much  cerebral 
excitement ;  or  conditions  of  the  urine  pointing  to  deficient  elimination 
on  the  part  of  the  kidneys.  In  all  cases  the  proj^riety  of  continuing  or 
increasing  the  amount  of  stimulants  must  be  judged  of  by  the  effects 
produced. 

2.  Therapeutic  treatment. — If  a  case  of  typhus  is  seen  at  an  early 
period  many  I'ecommend  the  administration  of  an  emetic.  The  bowels 
should  be  kept  open  daily  by  some  mild  aperient,  or  by  the  use  of  simple 
enemata.  In  order  to  maintain  ivee  elimination,  it  is  advisable  to  allow 
the  patient  plenty  of  drink,  which  may  contain  in  solution  citrate  of 
potassium,  nitre,  cream  of  tartar,  or  chlorate  of  potassium.  Tea,  colfee, 
and  salt  are  also  recommended  to  be  given  freely  for  this  purpose.  The 
medicines  which  have  obtained  most  repute  in  the  treatment  of  typhus  are 
the  dilute  mineral  acids.  Nitric,  hydrochloric,  nitro-liydrochloric,  sul- 
phuric, and  phosphoric  acids  are  all  employed.  Either  of  these  may  be 
made  into  a  drink,  or  given  in  doses  of  "uy  x-xxx  every  three  or  four 
hours,  along  with  tincture  of  cinchona.  Sulphuric  acid  answers  best 
when  typhoid  symptoms  set  in.  Quinine  in  modei'ate  doses  is  another 
valuable  remedy,  and  may  be  very  advantageously  combined  with  one 
of  the  mineral  acids.  Tincture  of  perchloride  of  iron  has  been  highly 
recommended  :  and  also  salicylate  of  sodium. 

Various  a7itiseptics  have  been  tried,  such  as  carbolic  acid,  sulpho- 
carbolates,  creosote,  sulphites,  Condy's  fluid,  and  peroxide  of  hydrogen, 
but  they  cannot  be  relied  upon. 

3.  Symptomatic  treatment  often  demands  considerable  attention  in 
cases  of  typhus  fever.    The  symptoms  which  are  likely  to  call  for 
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interference  are  excessive  heat  of  skin;  nausea  and  vomiting-;  tliirst ; 
constipation  or  diari'hcea ;  and  head-symptoms,  namely,  headache,  sleep- 
lessness, delirium,  stupor,  or  coma.  Collie  states  that  the  cold  bath  is 
inadmissible  in  typhus  fever,  but  in  many  cases  good  eifects  are  pi'oduced 
by  wai'm  and  tepid  baths ;  he  does  not  object  to  cold  sponging  of  the 
forehead,  face,  and  hands.  He  does  not  recommend  opium  or  sedatives 
generally,  but  when  it  is  necessary  to  procure  sleep  prefers  the  vvaim 
bath,  or  whisky  and  warm  water,  or  both  combined.  This  authority 
urges  that  in  typhus  fever  the  patient  should  be  carefully  watched,  even 
when  not  delirious,  because  he  is  occasionally  the  subject  of  delusions, 
and  cunningly  watches  for  the  absence  of  his  nurse  in  order  to  run  away. 
Hiccup  sometimes  causes  much  distress  in  typhus  fever.  For  the  relief 
of  this  symptom  the  best  remedies  are  ai'omatic  spirit  of  ammonia, 
ether,  spirit  of  chloroform,  hydrocyanic  acid,  camphor,  and  musk,  in 
various  combinations.  A  sinapism  may  be  applied  over  the  epigastrium  ; 
or  the  ice-bag  may  be  tried  if  necessary. 

Should  thei'e  be  a  tendency  to  marked  prostration,  it  is  necessary  to 
administer  diifusible  stimulants  freely,  such  as  spirit  of  ether,  camphor, 
musk,  aromatic  spirit  of  ammonia,  or  carbonate  of  ammonium,  along 
with  alcohol.  Sometimes  patients  become  so  low  that  they  cannot  swallow, 
and  then  recourse  must  be  had  to  nutrient  and  stimulant  enemata,  which 
should  be  persevered  with  to  the  last ;  or  even  subcutaneous  injection  of 
ether  maybe  I'esorted  to  in  extreme  cases.  It  is  always  veiy  inij^ortant 
to  look  to  the  bladdei'.  and  to  draw  off  the  urine  if  necessaiy. 

4.  The  complications  liable  to  arise  must  be  watched  for,  and  every 
care  taken  to  prevent  them,  especially  fulmonar]]  complications  and 
hed-sores.  As  I'egards  the  treatment  of  inflammatoiy  aftections,  it 
must  be  borne  in  mind  that  stimulants  and  to7iics  are  always  indicated 
when  such  complications  supervene  during  the  course  of  typhus 
fever. 

5.  Much  care  is  I'equisite  during  the  stage  of  convalescence,  all  over- 
exertion being  avoided,  as  well  as  excessive  eating.  Tonics  and  change 
of  air  are  highly  beneficial  at  this  time.  It  is  especially  necessary  to 
guard  against  any  sudden  effort  during  the  early  period  of  convalescence 
from  typhus  fever,  as  this  is  liable  to  cause  coagulation  of  blood  in  some 
of  the  pi^incipal  veins  of  the  lower  extremities.  Any  sequelae  which  may 
ai'ise  must,  of  course,  be  attended  to,  and  treated  by  appropriate  measures. 


Chapter  VI. 

TYPHOID    OR   ENTERIC   FEVER— PYTHOGENIC  FEVER- 
ABDOMINAL  TYPHUS. 

Etiology. — Tyjdioid  fever  is  a  specific  disease,  and  is  believed  by  many 
to  depend  upon  a  peculiar  bacillus,  discovered  by  Eberth,  and  described 
also  by  Koch  (bacillus  typhosus),  which  has  been  observed  in  the  stools 
and  urine  during  life,  as  well  as  in  Peyer's  glands,  the  spleen,  the 
mesenteric  "lands,  the  lung's,  and  the  blood.  It  is  also  affirmed  that  the 
bacillus  has  been  cultivated,  and  that  inoculation  experiments  have  been 
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made  in  some  cases  with  success.  It  lias  been  further  suggested  that 
some  o£  the  symptoms  of  typhoid  fever  are  due  to  ptomaines  resulting 
from  the  presence  of  these  bacilli ;  and  Dr.  Luif  thinks  that  he  has 
found  a  special  ptomaine  in  the  urine  in  this  disease. 

There  is  abundant  evidence  to  prove  that  typhoid  fever  is  infectious, 
and  that  it  tends  to  spread.  The  general  opinion  is,  however,  that 
the  contagium  is  not  contained  in  the  exhalatioiis,  and  that  there  is 
very  little  danger  from  merely  coming  into  the  vicinity  of  patients 
suffering  from  typhoid  fever.  Medical  men  or  nurses  compai'atively 
rarely  take  it  from  attending  upon  patients  affected  with  this  com- 
plaint. Collie  agrees  with  Budd  and  others  that  it  is  infectious  in  the 
ordinary  way,  bat  that  experience  shows  that  "  it  does  not  spread  any 
great  distance  when  the  ventilation  is  good,  the  cubic  space  abundant, 
and  the  general  sanitaiy  arrangements  good."  It  cannot  be  doubted, 
however,  that  it  is  the  fteces  which  chiefly  contain  the  typhoid  poison, 
and  by  their  agency  the  disease  is  mainly  propagated.  The  atmosphere 
may  become  impregnated  with  the  emanations  fi'om  the  excreta,  either 
because  the  latter  are  thrown  into  some  open  space,  or  because  the  water- 
closets,  privies,  sewers,  drains,  &c.,  are  imperfect,  and  undoubtedly  the 
poison  may  thus  find  its  way  into  the  system  by  inhalation  of  the  tainted 
air.  Wafer  is  one  of  the  great  channels  by  which  the  contagium  is  con- 
veyed, and  numerous  epidemics  and  endemics,  as  well  as  spoi^adic  cases  of 
typhoid  fever  have  been  traced  to  some  special  water-supply.  The  f cecal 
matters  may  soak  through  the  soil  from  cess-pits,  or  in  consequence  of 
being  merely  thrown  upon  the  ground,  thus  obtaining  access  into  wells, 
the  water  of  which  is  lased  for  drinking  purposes  ;  oi'  they  may  find  their 
way  into  cisterns  through  the  waste-pipes.  The  occurrence  of  typhoid 
fever  is  very  often  traceable  to  defective  sanitary  arrangements  in  par- 
ticular houses.  It  has  also  been  clearly  proved  that  milk  is  not  uncom- 
monly the  vehicle  by  which  the  typhoid  poison  reaches  the  system, 
either  in  consequence  of  water  containing  it  being  mixed  with  the  milk, 
or  used  for  washing  milk-cans ;  or  from  this  article  of  diet  becoming 
tainted  in  some  other  way  with  the  excreta  of  patients  suffering  from 
the  fever.  The  opinion  has  been  advanced  that  typhoid  fever  may  be 
communicated  through  drinking  the  milk  of  cows  fed  on  soil  containing 
much  sewage  matter;  or  from  eating  the  flesh  of  animals  suffering  from 
the  disease.  Fomites  may  convey  it,  such  as  bedding  or  clothing,  but 
only  when  contaminated  with  the  typhoid  stools. 

The  name  pythogenic  was  given  to  typhoid  fever  by  the  late  Dr. 
Murchison,  who,  with  others,  was  of  opinion  that  this  complaint  is  as  a 
rule  spontaneously  originated  in  connection  with  ordinary  sewer  emana- 
tions and  putrefying  animal  matter,  and  he  believed  that  even  in  the 
specific  stools  the  poison  is  always  a  product  of  decomposition.  That  it 
can  be  thus  spontaneously  originated  seems  by  no  means  improbable,  at 
any  rate  when  water  is  contaminated  with  sewage-matter,  or  with  the 
gases  emanating  therefrom  ;  but,  as  a  rule,  cases  can  be  traced  distinctly 
to  the  action  of  the  typhoid  poison.  Enteric  fever  has  been  attributed 
to  other  sources  of  decomposing  organic  matter,  and  even  to  recently 
exposed  mud,  but  on  no  adequate  grounds. 

It  is  important  to  recognize  the  fact  that  the  typhoid-contagium  in  the 
faeces  becomes  more  virulent  after  a  time,  and  it  has  even  been  main- 
tained that  when  first  discharged  it  is  comparatively,  if  not  quite, 
harmless.  What  length  of  time  is  required  for  the  material  to  form  is 
not  definitely  known,  but  it  may  probably  be  as  short  as  12  hours.  Its 
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amount  and  viiailence  are  increased  by  certain  conditions,  namely, 
stagnation,  accumulation,  and  concentration  of  the  infected  fasces ; 
exclusion  fi-oni  open  air ;  and  a  certain  degree  of  heat.  A  kind  of 
fermentation  takes  place,  and  hence  a  very  small  propox^tion  of  a 
typhoid  evacixation  may  lead  to  the  infection  of  large  quantities  of 
excreta  ;  tlie  same  process  is  believed  to  occur  in  milk. 

Predisposing  causes. — Age  matei'ially  influences  the  occurrence  of 
typhoid  fever.  It  is  by  far  most  common  during  the  period  of  youth 
and  adolescence;  while  it  is  very  rare  in  young  infants,  and  in  persons 
beyond  45  or  5U  years  of  age,  though  it  may  occur  in  advanced  life. 
Individuals  under  30  are  twice  as  liable  as  those  over  30,  and  half  the 
cases  occur  from  15  to  25  (Murchison).  Sex  does  not  seem  to  have  any 
effect.  Cases  are  most  numerous  during  autumn,  especially  after  a  diy 
and  hot  summer.  Over-crowding  is  not  a  jDredisposing  cause  of  typhoid 
fever,  but  deficient  ventilation  may  have  some  influence.  The  disease 
attacks  persons  in  all  classes  of  society,  and  is  not  at  all  more  prevalent 
among  the  poor ;  if  anything,  the  contrary  is  the  case.  Individual 
susceptibility  is  believed  to  predispose  to  enteric  fever,  and  some 
families  ai'o  very  liable  to  the  disease,  and  to  have  it  in  a  severe  form. 
Kecent  comers  into  an  infected  district  are  said  to  be  most  liable  to  be 
affected.  Pei'sons  in  good  health  are  often  attacked  before  others  ;  but 
overwoi'k,  mental  dejiression  or  shock,  and  debility  from  any  cause,  are 
said  to  predispose.  Various  chronic  and  acute  diseases,  as  well  as 
pregnancy,  seem  to  afford  some  protection  against  typhoid  fever. 
Habitual  use  of  impure  Water  has,  in  some  instances,  i-endered  epidemics 
of  typhoid  fever  very  severe  ;  in  other  cases  it  has  almost  appeai-ed  to 
confer  an  immunity  from  the  complaint. 

Anatomical  Charactehs. — The  geneiul  condition  of  the  body  in  fatal 
cases  of  enteric  fever  will  vary  with  the  time  at  which  death  occurs. 
Usually  there  is  more  or  less  wasting  ;  rigor  mortis  is  distinct  and  of 
moderate  duration ;  while  the  excessive  post-mortem  congestion,  rapid 
putrefaction,  and  dark  colour  wdth  softening  of  the  muscles,  charac- 
teristic of  typhus,  are  not  observed  in  typhoid.  The  muscles,  liowever, 
undei'go  more  or  less  granvilar  degeneration.  The  eruption  is  not  per- 
sistent after  death  ;  but  there  may  be  the  I'emains  of  bed-sores,  gangrene, 
eiysipelas,  or  sudamina. 

Alimentary  Canal. — It  is  here  that  the  most  important  morbid 
changes  are  found  in  enteric  fever.  The  pharynx  and  oesophagns 
may  be  congested,  intiamed,  covered  with  diphtheritic  deposit,  or  the 
seat  of  ulceration.  The  ulcers  are  generally  very  superficial,  and  are 
nevei'  met  with  before  the  thiixl  week.  They  are  not  the  result  of  any 
moi'bid  deposit.  The  stomach  occasionally  presents  hypei'ismia,  mam- 
millation,  softening,  or  superficial  ulceration,  but  is  usually  normal. 

The  small  intestines  are  only  rarely  distended  with  gas  ;  but  they 
contain  moi-e  or  less  of  the  materials  similar  to  those  passed  in  the  stools. 
Increased  vascularity  of  the  mucous  membrane  may  be  observed,  eithei- 
uniform  or  in  patches,  but  this  is  by  no  means  necessary ;  it  is  most 
evident  towards  the  lower  part.  At  a  later  period  the  colour  may  be 
greyish  or  slate-coloured.  The  membrane  is  sometimes  swollen  and 
softened,  the  latter  being  pi-obably  a  'post-mortem  change. 

The  characteristic  lesions  of  enteric  fever  consist  in  ceitain  morbid 
changes  in  connection  with  Feyers  patclies  and  the  solitary  glands.  These 
structures  present  different  appearances,  according  to  the  time  at  which 
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death  occurs,  the  morbid  changes  being  divided  into  certain  well-defined 
stages. 

1.  Stage  of  deposition  or  enlargement. — The  first  alteration  observed 
is  an  enlargement  of  Peyer's  patches  and  of  the  solitary  glands,  owing 
to  the  presence  of  a  morbid  substance,  supposed  by  some  to  be  of  the 
natui'e  of  a  specific  deposit  from  the  blood  undei'going  a  peculiar  develop- 
ment, but  generally  considered  to  be  the  result  of  a  proliferation  of  the 
cell-elements  previously  existing.  The  material  is  made  up  chiefly  of 
granular  matter  and  oil-globules,  with  a  variable  number  of  cells, 
having  no  special  characters.  It  is  probably  first  formed  within  the 
glandular  sacs,  but  these  may  burst  and  discharge  their  contents  into 
the  suiTounding  cellular  tissue,  or  there  may  be  an  increase  of  cells 
here  also. 

It  is  a  matter  of  doubt  at  what  period  the  glandular  enlargement 
commences,  and  whether  it  is  preceded  by  hyperaemia.  Murchison 
stated  that  there  is  no  previous  congestion,  and  that  a  deposit  has  been 
met  with  on  the  1st  or  2nd  day ;  but  Trousseau  gives  the  4th  or  5th  day 
as  the  time  of  its  appearance. 

Peyer's  patches  appear  to  be  unduly  prominent,  being  i-aised  one  or 
two  lines  or  more  above  the  level  of  the  mucous  membrane,  and  having 
steep  edges,  with  a  smooth  or  granular  sui'face  ;  they  are  more  or  less 
firm,  though  the  membrane  covering  them  is  often  softened ;  while 
they  vary  in  colour  from  pinkish-grey  to  different  hues  of  red,  the 
mucous  membrane  over  them  being  sometimes  purplish,  and  each  patch 
is  surrounded  by  a  vascular  ring.  The  corresponding  peritoneum  is 
also  injected.  The  substance  seems  to  be  adherent  to  the  mucous  and 
muscular  coats.  On  section  it  appears  as  a  soft,  greyish-white  or  pale- 
reddish  material. 

Two  forms  of  patches  are  described,  the  plaques  molles  and  the  plaques 
dures,  but  there  are  gradations  between  them,  and  they  may  coexist. 
The  latter  are  more  prominent  and  firmer,  and  the  membrane  over  them 
is  smoother  and  more  uniform.  The  differences  between  the  two  kinds 
are  that  in  the  plaques  molles  the  deposit  is  less  abundant,  and  is  con- 
fined to  the  glands,  which  in  the  plaques  dures  have  burst  and  discharged 
their  contents  (Murchison). 

The  solitaiy  glands  are  not  always  involved.  On  the  other  hand,  in 
exceptional  instances  they  may  be  alone  affected.  They  vary  in  size 
from  a  millet-seed  to  a  pea,  and  sometimes  look  like  pustules. 

2.  Stage  of  destruction. — In  some  instances  it  appears  that  a  kind  of 
resolution  takes  place,  and  the  material  is  absorbed,  without  any  breach 
of  surface  occurring ;  this  may  happen  in  patches  high  up  in  the  bowel, 
while  those  lower  down  are  ulcerating.  Almost  invariably  ulceration 
takes  place,  the  average  time  at  which  this  process  begins  being  about 
the  ninth  or  tenth  day,  but  it  may  commence  much  earlier  or  later  than 
this.  Each  ulcer  is  commonly  the  I'esult  of  the  death  of  a  Peyer's  patch 
and  of  the  membrane  covering  it,  the  whole  separating  as  a  single  slough 
or  in  separate  irregular  portions.  These  sloughs  are  usually  yellowish 
or  yellowish-brown  from  staining,  or  they  are  sometimes  discoloured  by 
blood ;  they  are  occasionally  seen  in  process  of  separating,  hanging 
loosely.  There  may  be  mere  superficial  abrasion  and  softening  of  the 
mucous  membi-ane  preceding  ulceration.  Sometimes  the  glands  simply 
rupture  and  discharge  their  contents,  giving  rise  to  a  net-like  appear- 
ance, and  Aitken  believes  that  this  is  the  most  frequent  mode  of  elimi- 
nation of  the  softened  deposit.    The  solitary  glands  undergo  a  similar 
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destrnctive  change;  and  it  may  also  spread  to  the  mucous  membrane 
between  the  glands. 

3.  Stage  of  ulceration. — The  characters  presented  by  typlwid  ulcers 
are  as  follows  : — In  length  they  usually  vaiy  from  a  line  to  H  inch,  but 
if  several  ulcers  join  a  surface  of  some  inches  may  be  involved.  The 
shape  is  oval  or  elliptical,  round,  or  irregular,  according  as  the  ulcer 
corresponds  to  a  Peyer's  patch,  to  a  solitaiy  gland,  or  to  several  patches 
or  glands  united.  There  is  never  any  thickening  or  hardening  of  the 
edges  or  floor,  nor  is  any  morbid  deposit  observed  here.  The  margin 
consists  of  a  '"  well-defined  fringe  of  mucous  membrane,  detached  from 
the  submucous  tissue,  a  line  or  moi'e  in  width,  and  of  a  |jui'ple  or  slate- 
grey  colour:  this  is  best  seen  when  the  bowel  is  floated  in  water" 
(Murchison).  The  floor  is  formed  either  by  the  submucous,  muscular, 
or  peritoneal  coat,  the  ulcer  accordingly  varying  in  depth,  and  all 
degrees  of  destruction  may  be  met  with  even  in  the  same  ulcer.  Those 
ulcers  which  correspond  to  Peyer's  patches  occupy  the  part  of  the 
intestine  most  distant  from  the  mesentery,  and  their  long  diameter  is 
longitudinal,  and  not  ti-ansvei'se,  as  regai-ds  the  direction  of  the 
intestine. 

4.  Stage  of  cicatrization. — This  stage  commences  usually  about  the 
end  of  the  third  week,  but  may  be  delayed  considei'ably  beyond  this 
period,  the  ulcers  becoming  chronic  or  atonic.  Each  ulcer  takes  about 
a  fortnight  to  cicatrize.  Healing  is  accomplished  without  any  puckering, 
contraction,  or  constriction  of  the  gut.  A  thin  transparent  layer  of 
lymph  forms  on  the  sui'face  of  the  ulcer,  by  which  the  mucoiis  mem- 
brane becomes  gradually  attached  to  its  floor  from  the  periphery  to  the 
centre,  and  into  which  at  last  it  passes  imperceptibly.  The  cicatrix  is 
slightly  depi-essed,  thinner  at  the  centre  than  at  the  circumference,  pale, 
smooth,  and  translucent.  After  a  time  the  mucous  mendirane  may 
become  movable,  and  it  is  said  that  villi  may  form,  but  if  the  glands  are 
desti'oyed  it  is  very  unlikely  that  these  ever  become  i-enewed. 

The  changes  above  desci-ibed  begin  first,  and  are  most  extensive  and 
most  advanced  in  that  portion  of  the  intestine  in  which  Peyer's  patches 
are  most  evident,  namely,  in  the  lower  portion  of  the  ileum,  and  from 
this  point  they  gradually  extend  upwards  until  ultimately  they  may 
occupy  the  lower  third  of  the  small  intestine.  The  extent  of  the  disease 
is,  however,  veiy  variable,  the  number  of  patches  involved  ranging  from 
2  or  3  to  30  or  40.  Generally  at  a  post-mortem  examination  (iiflerent 
stages  of  the  morbid  process  are  visible  in  different  parts,  it  being  most 
advanced  below,  where  the  most  extensive  ulcerations  are  observed.  At 
the  upper  part  there  is  usually  a  somewhat  abrupt  transition  from 
diseased  to  healthy  patches,  and  all  those  below  the  first  diseased  patch 
are  generally  involved.  The  solitaiy  glands  are,  as  a  rule,  only  impli- 
cated in  the  lower  12  inches  of  the  gut,  and  they  ulcerate  later  than 
the  patches.  Occasionally  the  small  circular  ulcers  associated  with 
these  structures  constitute  the  chief  or  only  lesion,  especially  when 
Peyer's  patches  are  absent.  They  are  more  liable  to  be  attacked  in 
childi-en. 

Intestinal  perforation  is  an  event  to  be  dreaded  in  connection  with 
typhoid  ul(!ers.    It  may  be  brought  about  in  the  following  ways : — • 

1.  Most  frequently  by  molecular  disintegration  or  an  extension  of  ulcera- 
tion, producing  one  or  more  minute,  round  apertures,  like  pin-holes. 

2.  By  more  or  less  extensive  sloughing,  involving  the  peritoneum,  the 
slough  separating  partially  or  completely,  and  leaving  an  opening  of 
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variable  size.  3.  By  rupture  or  laceration,  leading  to  an  elongated  per- 
foration, and  this  may  happen  even  after  cicatrization  has  been  completed. 
Generally  there  is  but  one  perforation,  but  occasionally  two,  three,  or 
more  have  been  observed.  In  most  cases  the  opening  is  in  the  lower 
portion  of  the  ileum,  but  it  may  be  higher  up,  or  in  the  lai  ge  intestines. 

If  a  case  of  typhoid  fever  has  a  vei"y  prolonged  duration,  it  is  said 
that  the  coats  of  the  intestine,  as  well  as  the  glandular  structures, 
become  considerably  ati-ophied. 

Large  intestines. — These  are  usually  distended  with  gas,  sometimes  to 
an  extreme  degree.  The  mucous  lining  may  be  congested  or  softened. 
Deposit  and  ulceration  not  unfrequently  occur  in  connection  with  the 
solitary  glands,  these  morbid  changes  being,  as  a  rule,  limited  to  the 
caecum  and  ascending  colon.  The  ulcers  are  generally  small  and  circular, 
but  may  be  1^  inch  long,  with  the  long  diameter  transverse.  In  one 
fatal  case  which  came  under  my  notice  the  morbid  appearances  were 
observed  chiefly  in  the  caecum  and  ascending  colon,  whei-e  there  were  at 
least  twenty  ulcers,  some  as  large  as  half-a-crown,  while  in  the  small 
intestines  there  were  not  altogether  above  half-a-dozen,  find  these  were 
confined  to  the  solitary  glands,  Peyer's  patches  presenting  but  little 
alteration. 

Absorbent  Glands. — The  mesenteric  glands  always  present  important 
changes,  these  being  associated  with  the  moi-bid  conditions  in  the  intes- 
tines, and  being  most  marked  in  those  glands  which  correspond  to  the 
part  of  the  gut  most  diseased.  They  become  enlarged  at  the  very  outset, 
not  merely  as  the  result  of  irritation,  but  from  an  increase  in  their 
lymphatic  elements,  similar  to  that  which  occurs  in  the  intestinal  glands. 
They  continue  to  enlarge  until  from  the  tenth  to  the  fourteenth  day, 
present  a  red  or  purplish  colour,  and  feel  tolerably  firm.  On  section, 
little  opaque,  pale-yellow,  friable  masses  are  sometimes  seen.  Subse- 
quently these  may  soften  into  a  pus-like  fluid  mixed  with  sloug-hs,  and 
the  glands  in  rare  instances  actually  burst  into  the  peritoneum.  After 
the  softening  process  begins  in  the  intestinal  glands,  the  mesentei'ic 
glands  also  soften  and  become  smaller.  Ultimately  they  frequently 
become  tough,  contracted  and  shrivelled,  pale  or  of  a  grey  or  bluish 
colour,  and  occasionally  they  calcify.  The  r?te.vocoZic  glands  are  similarly 
altered  when  the  colon  is  involved.  Other  glands  may  enlarge  from 
irritation. 

Spleen. — This  organ  is  almost  always  much  enlarged  in  entei'ic  fever, 
especially  in  young  persons,  very  dark  in  colour,  and  softened.  Some- 
times it  contains  opaque  yellowish- white  masses.  It  may  be  quite  pulpy, 
and  has  been  known  to  rupture. 

Iiiver  and  Gall-bladder. — The  liver  is  sometimes  congested  or 
softened.  Its  cells  always  undergo  more  or  less  granular  degeneration, 
and  in  sevei'e  cases  this  is  very  marked.  The  gall-bladder  may  be  the 
seat  of  catarrhal  or  diphtheritic  inflammation,  or  of  ulceration.  After 
three  or  four  weeks  the  bile  is  often  thin,  watery,  colourless,  and  acid  in 
reaction. 

Peritoneum. — Peritonitis  may  occur  in  typhoid  fever,  either  extensive 
or  circumscribed,  limited  abscesses  sometimes  forming.  It  may  arise 
from  mere  extension  of  iri-itation  from  the  bowel ;  from  intestinal 
perforation  ;  from  rupture  of  glands  or  of  the  spleen  ;  or  from  perfora- 
tion of  an  ulcer  in  the  gall-bladder. 

Urinary  Organs. — The  kidneys  are  sometimes  congested  ;  or  they 
may  have  their  tubes  choked  up  with  detached  epithelium.  Granular 
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degeneration  of  their  gland-cells  occurs  in  various  degrees.  The  mucous 
coat  of  the  bladder  may  be  congested  or  inflamed. 

Blood  and  Organs  of  Circulation. — The  blood  is  dark  and  fluid, 
and  does  not  coagulate,  if  thei'e  have  been  typhoid  symptoms  before 
death,  but  these  characters  are  rare  in  typhoid  fever  as  compared  with 
typhus.  The  white  corpuscles  are  increased,  and  disintegrating  red 
corpuscles  are  sometimes  seen.  The  heart  is  more  or  less  softened,  and 
presents  granular  degeneration  of  its  fibres,  which  in  grave  cases  becomes 
a  marked  change,  and  may  lead  to  fatal  .syncope. 

Respiratory  Organs. — There  may  be  congestion,  various  forms  of 
itiflamuuition,  a^dema,  or  ulceration  of  the  larynx,  the  last  mentioned 
not  being  due  to  any  specific  typhoid  deposit ;  rarely  diphtheritic 
membrane  forms  and  causes  obstruction.  Signs  of  bronchitis,  hypostatic 
pulmonary  congestion  or  oedema,  pneumonia,  or  pleurisy  may  be  evident. 
The  bronchial  glands  are  sometimes  enlarged. 

Nervous  System. — This  presents  no  particular  alterations.  There 
may  be  excess  of  serum  in  connection  with  the  bi'ain  and  its  mem- 
branes. Judging  from  the  long  period  which  elapses  before  some 
patients  recover  the  use  of  their  limbs,  there  is  reason  to  believe  that 
occasionally  there  is  some  kind  of  degeneration  of  the  spinal  cord 
(Collie). 

SvMPTOMS. — 1.  Incubation-stage. — The  period  of  incuhation  in  typhoid 
fever  is  of  indeflnite  duration.  Squire  gives  the  usual  time  as  foui-  or  five 
to  twenty  days,  but  it  may  be  a  month  or  more.  There  are  no  distinctive 
symptoms.  Sometimes  the  incubation-period  appears  to  be  very  short  if 
the  poison  is  concentrated,  the  disease  setting  in  with  vomiting  and 
purging,  attacking  a  immber  of  pei'sons  at  the  same  time,  and  giving 
rise  to  a  suspicion  of  irritant  poisoning. 

2.  Actual  Attack. — It  is  scarcely  possible  to  divide  this  affection 
into  distinct  stages,  but  at  the  same  time  it  often  presents  periods  in  its 
progress,  which  are  marked  by  tolerably  characteristic  phenomena. 
The  invasion  is  ordinarily  very  indefinite  and  gradual,  and  the  patient 
cannot  fix  the  exact  date  of  the  commencement  of  the  attack.  Fi-ontal 
headache,  with  giddiness  and  noises  in  the  ears;  general  pains  in  the 
limbs  and  back,  with  a  feeling  of  lassitude  and  illness ;  restlessness  and 
disturbed  sleep  ;  slight,  irregular  chills  ;  diarrhoea,  with  loss  of  appetite, 
furred  tongue,  and  not  uncommonly  nausea  and  vomiting,  are  the 
ordinary  symptoms  observed  more  or  less  at  the  outset.  Sometimes 
there  is  much  abdominal  pain.  Diarrhoea  may  be  the  only  prominent 
symptom  for  some  time.  The  tongue  may  be  quite  clean  for  some  da3's, 
even  when  pyrexia  is  high.  Occasionally  repeated  epistaxis  occui-s. 
Soon  signs  of  ])yre.xia  appear,  inereasiTig  towards  evening.  It  frequently 
happens  that  the  patient  does  not  feel  sufficiently  ill  to  take  to  bed  for 
some  days,  but  follows  his  occujjation,  and  it  is  not  an  uncommon  event 
for  patients  suffering  from  typhoid  fever  to  come  to  the  out-patient 
room  of  a  hospital  after  having  been  poorly  foi'  many  days,  thinking  that 
there  is  not  much  the  matter  with  tliem,  while  they  sometimes  w'alk 
about  during  the  entii-e  illness.  It  is  exti'emely  important,  from  a 
diagnostic  point  of  view,  to  bear  in  mind  this  ill-defined  character  of 
the  onset  of  enteric  fever,  and  to  be  on  the  look-out  for  the  disease  when 
its  symptoms  are  anything  but  characteristic.  Murchison  met  with  cases 
in  which  at  first  the  symptoms  resembled  those  of  ague. 

Early  stage. — The  disease  being  established,  the  symptoms  present  in 
an  ordinary  case  during  the  first  week  or  ten  days  are  as  follows  : — 
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The  general  appearance  does  not  indicate  any  particular  prostration, 
and  although  some  degree  of  depression  is  felt,  it  is  not  very  marked. 
The  expression  presents  nothing  peculiar ;  and  the  face  is  normal  in 
colour,  or  pale,  or  a  pink  circumscribed  flush  may  be  noticed  on  one  or 
both  cheeks,  varying  in  depth  of  tint,  and  not  constant.  There  is 
pyrexia,  the  skin  being  hot  and  usually  dry,  but  sometimes  moist ;  while 
the  pulse  is  accelerated  to  100  or  120,  and  somewhat  weak  and  soft ;  it 
varies  in  frequency  in  the  same  patient,  being  readily  quickened,  and  it 
is  generally  more  rapid  at  night.  The  tongue  presents  usually  a  thin 
whitish  or  yellowish  fui-,  is  moist  at  first,  small  and  pointed,  red  at  the 
tip  and  edges,  with  large  pajiillse.  In  exceptional  cases  it  is  large  and 
thickly  coated;  or  red,  smooth,  and  glazed.  The  lips  are  parched  and 
dry,  and  the  mouth  feels  slimy.  There  is  more  or  less  thirst,  with  loss 
of  appetite,  and  not  uncommonly  nausea  and  vomiting. 

Abdominal  symptoms  are  prominent  as  a  rule.  These  are- pain  and 
tenderness,  especially  in  the  right  iliac  fossa ;  more  or  less  tumidity  or 
tympanitic  distension ;  small  gurgling  on  pressure  in  the  right  iliac 
fossa;  and  looseness  of  the  bowels  or  diarrhoea.  Physical  examination 
reveals  enlargement  of  the  spleen.  Sometimes  intestinal  hfemorrhage 
occurs.  The  diarrhoea  varies  considerably  in  severity,  the  stools 
numbenng  from  two  to  twelve,  twenty,  or  more  within  the  twenty-four 
hours.  Usually  they  range  from  three  to  six.  At  first  the  faeces 
present  no  peculiarities,  but  after  a  few  days  they  assume  special 
characters,  becoming  thin,  yellow,  pultaceous,  and  somewhat  resembling 
"  pea-soup  "  in  appearance  ;  very  offensive,  and  often  ammoniacal ;  and 
alkaline  in  reaction.  Uniform  throughout  when  first  passed,  they 
sepai'ate  on  standing  into  an  upper  watery  layer,  of  a  yellowish  or- 
brownish  colour,  containing  albumen  and  salts  in  solution,  the  latter- 
including  chloride  of  sodium  and  carboiiate  of  ammonium  ;  and  a  lower 
layer  or  deposit  consisting  of  the  remains  of  food,  epithelium  and 
mucus  corpuscles,  blood,  small  yellow  flocculi,  shreds  of  slough,  and 
crystals  of  triple  phosphate. 

Head-symptoms  are  not  very  marked  at  this  time.  Frontal  headache 
persists,  with  dizziness  and  buzzing  in  the  ears.  Sleep  is  restless  and 
disturbed,  but  the  mind  is  clear,  though  inactive,  and  there  is  no- 
delirium  even  at  night.  Epistaxis  is  not  an  uncommon  symptom  during- 
this  period. 

The  urine  presents  well-marked  febrile  characters  ;  urea  and  uric  acid 
are  in  excess  ;  and  chloride  of  sodium  is  diminished. 

Frequently  there  are  slight  bronchitic  symptoms,  dry  rhonchi  being- 
also  heard  over  the  chest. 

ErHption.—A  specific  eruption  is  present  in  the  majority  of  cases  of 
enteric  fever,  but  by  no  means  invai-iably.  It  is  not  unfrequently  absent 
in  very  young  patients,  and  in  persons  over  thirty.  It  first  appears 
usually  from  the  7th  to  the  12th  day,  but  may  in  rare  instances  be  seen 
as  early  as  the  4th,  or  not  until  the  20th  day.-  The  abdomen,  chest,  and 
back  are  the  regions  which  it  generally  occupies,  but  it  is  occasionally 
observed  on  the  limbs,  especially  the  thighs,  or  very  rarely  on  the  face. 
It  does  not  appear  all  at  once,  but  comes  out  in  successive  crops,  each 
spot  lasting  from  two  to  five  days,  and  then  fading  away  completely. 
The  amount  of  eruption  present  at  one  time  is  seldom  great,  the  number- 
of  spots  rarely  exceeding  from  12  to  20  or  30,  and  there  may  be  but  two 
or  three.  Sometimes  the  spots  are  gi-ouped  in  twos  or  threes.  They 
continue  to  come  out  often  until  the  28th  or  30th  day,  or  sometimes. 
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even  much  later  than  this.  Murchison  found  the  average  total  duration 
of  the  eruption  to  be  about  d&ys.  It  appears  e.ai'lier,  aTid  lasts  a 
slioi'ter  time  in  children. 

The  typhoid  rash  consists  of  separate  ])apular  spots,  which  are  round, 
lenticular,  or  oval  in  shape,  and  vary  in  diameter  from  ^  a  line  to  2  lines. 
They  ai'e  slightly  but  distinctly  elevated  as  a  rule  ;  i-ounded  on  the 
surface  ;  having  a  well-defined  margin,  and  a  soft  feel.  They  present  a 
pinkish  or  x'ose  colour,  which  thi'oughout  their  whole  course  disappears 
completely  on  pressure,  and  which  gnidually  fades  away,  a  slight 
yellowish  stain  being  left.  In  a  well-mai'ked  case  the  ei'uption  is  mixed, 
bright  spots  coexisting  with  faintly  violet  spots  (Collie).  They  never 
become  petechial.  In  very  rare  instances  the  spots  are  minutely  vesicular. 
They  never  pei-sist  after  death. 

Collie  states  that  along  with  the  red  spots  are  occasionally  seen  flat 
streaky  spots  of  a  bluish  colour,  but  i-urely  true  petechiiB.  Also  that 
"  the  eruption  is  occasionally  pi'eceded  by  an  erythematous  injection  of 
the  skin,  which  is  sometimes  so  intense  as  to  simulate  scarlet  fever." 

Advanced  stage. — The  symptoms  of  typhoid  fever  thus  far  described 
may  continue  without  any  particulai'  change  until  convalescence  sets  in, 
the  tongue  remaining  moist  throughout,  and  there  being  no  marked 
prostration  or  severe  nervous  symptoms.  Usually,  however,  the  phe- 
nomena change  more  or  less.  The  patient  emaciates  and  becomes  much 
weaker,  being  sometimes  very  pi-ostrate  at  last.  When  the  pectoral 
muscle  is  gently  tapped  with  the  end  of  the  hnger,  it  sometimes  rises  in 
a  small  swelling — niyoidema,  lasting  fi'om  twenty  to  thirty  seconds,  due 
to  contraction  of  the  degenerated  muscular  hbres.  The  face  is  more 
flushed,  the  conjunctivie  may  be  injected,  and  the  pupils  dilated.  The 
fever  continues  ;  and  the  pulse  becomes  more  frequent,  but  weaker.  The 
heart's  action  and  sounds  ai'c  feeble.  The  tongue  tends  to  become  dry 
and  brown,  or  I'ed,  shining,  and  deejily  fissured  ;  while  sordes  collect  on 
the  lips  and  teeth,  and  the  breath  has  a  very  disagreeable  odour. 
Labial  herpes  is  not  uncommonly  observed.  There  is  no  diminution  in 
tlie  abdominal  symptoms,  which  indeed  are  often  intensified ;  and 
hannoiTbage  from  the  bowels  is  liable  to  occur  at  any  time,  and  may  be 
very  abundant.  Sometimes  the  stools  are  passed  involuntarily.  The 
spleen  also  becomes  larger. 

The  nervous  symptoms  undergo  a  marked  change.  From  the  10th  to 
the  14th  day  the  headache  and  general  pains  cease,  but  there  is  more 
giddiness,  with  deafness.  The  mind  also  becomes  att'ected,  as  indicated 
by  more  or  less  somnolence,  mental  confusion,  or  delirium.  The  latter 
is  at  first  only  nocturnal,  but  may  become  continuous,  though  it  is 
usually  worse  at  night,  while  drowsiness  is  more  marked  by  day. 
The  delirium  is  generally  of  an  active,  noisy,  and  talkative  kind  at 
the  outset,  and  may  be  very  violent,  the  patient  thi'owing  off  the  bed- 
clothes, trying  to  get  up  constantly,  and  having  various  delusions. 
Should  headache  and  delirium  coexist,  this,  according  to  Sir  W.  Jenner, 
indicates  inti-a-cranial  inflammation.  Sometimes  the  patient  lies  in  an 
apathetic  state,  with  half-closed  eyes,  appearing  to  understand  what  is 
said  and  done,  but  unable  to  make  intelligible  replies.  Epistaxis  is  not 
uncommon  at  this  time. 

Sudamina  may  appear,  usually  in  the  third  or  fourth  week,  especially 
over  the  chest  and  abdomen,  and  on  the  sides  of  the  neck.  Bed-sores 
are  liable  to  form  in  parts  which  are  pressed  upon. 

The  respirations  become  hurried  and  shallow,  and  there  are  more 
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marked  signs  of  broncliial  catarrli ;  while  air  enters  imperfectly  into  the 
lungs,  and  there  is  a  danger  of  hypostatic  congestion.  The  urine 
becomes  more  abundant,  lighter  in  colour,  and  of  lower  specific  gravity ; 
while  slight  albuminuria  may  set  in,  but  is  not  very  common.  Some- 
times the  urine  is  i-etained,  or  is  passed  involuntarily  with  the  stools. 
Rai-ely  it  contains  blood,  renal  epithelium,  or  casts. 

In  some  cases  the  ordinary  symptoms  characteristic  of  the  typhoid 
state  are  developed,  peteching  at  the  same  time  occasionally  making  their 
appearance,  but  this  is  an  unusual  course  of  events. 

When  typhoid  fever  ends  in  recovery  it  presents  a  gradual  subsidence 
of  the  symptoms,  defervescence  taking  place  by  lysis  and  not  by  crisis. 
Convalescence  makes  slow  pi'ogress,  and  is  liable  to  be  retarded  by  one 
or  more  relapses,  as  well  as  by  complications  or  sequelfe. 

Temperature. — Typhoid  fever  is  usually  i-egarded  as  presenting  some 
very  characteristic  features  in  its  temperature.  The  ascent  is  quite 
regular  and  gradual,  and  continues  for  four  or  five  days.  The  evening 
temperature  is  about  2°  higher  than  that  of  the  morning,  and  there  is  a 
remission  each  morning  of  about  1°  compared  tvith  the  previous  evening,  so 
that  there  is  a  daily  rise  of  abotit  1°,  and  at  last  the  evening  tempera- 
ture comes  to  be  from  103"5°  to  104°.  This  mode  of  ascent  is  quite 
distinctive  of  typhoid. 

The  stationary  period  varies  greatly  in  duration,  according  to  the 
severity  of  the  case.  The  temperature  ranges  usually  between  103  and 
106°  in  the  evenings,  and  only  a  slight  morning  remission  is  observed. 
It  may  reach  107°,  108°,  or  even  above  this  in  grave  cases. 

The  decline  is  also  peculiar.  Defervescence  takes  place  gradually, 
and  is  first  indicated  by  a  more  distinct  morning  remission ;  in  three 
or  four  days  the  evening  temperature  falls,  and  the  morning  remissions 
become  very  considerable,  a  difference  of  2°,  3°,  or  even  more  being 
observed.  The  time  taken  to  I'each  complete  defervescence,  so  that  the 
evening  temperatui-e  is  noi-mal,  varies  mvich.  Complications  and 
sequelfe  also  not  uncommonly  lead  to  irregularities ;  and  a  relapse 
may  cause  the  temperature  again  to  rise  in  the  same  regular  manner 
as  at  first. 

Varieties. — Remarkable  differences  are  observed  in  cases  of  typhoid 
fever,  both  as  regards  their  degree  of  severity  and  the  prominent  symp- 
toms which  they  present.  There  may  be  no  abdominal  or  other  charac- 
teristic .symptoms  from  first  to  last ;  while  the  abdominal  symptoms 
bear  no  necessary  proportion  to  each  other.  Instead  of  there  being 
diarrhoea,  constipation  may  be  marked  throughout ;  and  I  have  more 
than  once  had  a  series  of  cases  in  succession  under  my  care  in  which 
this  symptom  required  regular  treatment. 

Murchison  recognized  the  following  varieties  of  typhoid  fever: — 

1.  The  mild  form,  under  which  would  be  included  the  abortive 
variety  of  certain  writers,  which  ends  in  the  second  or  at  the  beginning 
of  the  third  week ;  as  well  as  some  cases  considered  to  be  of  the  nature 
of  simple  febricula. 

2.  The  grave  form,  which,  according  to  the  prominent  symptoms 
present,  is  subdivided  into — inflammatory,  ataxic,  adynamic,  irritative, 
abdominal,  thoracic,  and  hcemorrhagic. 

3.  The  iusidions  or  latent  form,  also  called  ambulatory,  because  the 
patient  often  walks  about  during  the  entire  attack.  Sudden  death  may 
occur  in  such  cases,  from  perforation  or  haemorrhage. 

Collie  divides  cases  of  enteric  fever  for  the  purpose  of  description 
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into: — (a)  mild;  (h)  ordinary;  (c)  severe;  {(I)  enteric  fever  with 
stupor;  and  (r)  malignant.  There  can  be  no  doubt  but  tliat  many  of 
the  oases  of  so-called  infantile  remitti-nf  ffver,  as  well  as  those  of  gastric 
or  hillous  fever,  are  merely  cases  of  modified  typhoid  fever. 

Rklapses.  —  Typhoid  fever  is  liable  to  relapses,  and  in  exceptional  cases 
they  may  occur  even  three  or  four  times.  Sometimes  there  is  a  recur- 
rence of  pyrexia  only,  but  a  true  relapse  is  attended  with  a  return  of  the 
chai-acteristic  symptoms  and  lesions.  Genei-ally  it  appears  from  ten  to 
fourteen  days  after  the  temper  atui-e  has  become  normal,  and  may  or  may 
not  be  atti-ibutable  to  error  in  diet.  A  i-elajtse  is  almost  always  shorter 
in  dui-ation  than  the  original  attack,  and  the  advanced  stage  is  veiy 
often  not  observed.  Recovery  generally  follows.  Relapses  have  lieen 
attributed  to  re-infection  from  the  mesenteric  glands,  but  on  no  sufficient 
grounds. 

CoMiTJCATiONS  AND  SEQUEii*. — Affections  of  the  respii-atory  organs  are 
apt  to  occur  during  the  conrse  of  typhoid,  as  in  typhus  fever;  those 
which  are  more  common  in  the  foi'mer  than  the  latter  being  pneumonia, 
pleurisy,  and  acute  tuberculosis.  Vai'ious  other  complications  mentioned 
under  typhus  are  occasionally  met  with  ;  and  also  thrombosis  of  the 
veins  of  the  leg,  embolism  and  its  consequences,  or  meningitis.  Those 
that  ai'e  specially  to  be  dreaded  in  typhoid,  however,  are  perforation  of 
the  intestine  and  peritonitis.  Perforation  generally  happens  in  the  third 
or  fourth  week,  but  it  may  occur  as  early  as  the  eighth  day,  or  not  until 
the  patient  is  apparently  almost  convalescent.  It  is  very  frequent  in 
the  latent  vai'iety.  Usually  it  is  attended  with  the  ordinary  S3-mptoms 
of  perforation  (to  be  desei-ibed  hereafter), *but  sometimes  these  are  very 
obscure.  Peritonitis  may  be  genei-al  or  local.  There  may  or  may  not 
be  prominent  symptoms  of  this  complication.  Intestinal  hcemorrhage  is 
sometimes  regaitled  as  a  complication,  but  in  reality  it  is  a  symptom 
whicli  may  come  on  at  any  time  after  about  the  10th  day,  being  most 
common  fi'oin  the  14th  to  the  24th  day.  It  may  be  independent  of  any 
cause,  or  is  bi'ought  on  by  impi-oper  food  oi-  by  exei'tion. 

The  most  important  sequela'  of  typhoid  fever  are  phlegmasia  dolens 
from  thrombosis;  phthisis;  mental  weakness  or  insanity;  temporary 
general  or  partial  paralysis;  neiii'algia;  otoirhoea ;  ansemia ;  and  a 
general  state  of  ill-health,  with  much  debility  and  wasting,  which  may 
never  be  recovered  from.  The  last-mentioned  condition  is  due  to  de- 
struction of  the  villi  and  glands  of  the  intestines,  accompanied  with 
shrivelling  of  the  mesenteric  glands. 

Duration  and  Terminations. — It  is  often  difficult  to  fix  accurately 
the  duration  of  cases  of  typhoid,  on  account  of  its  insidious  mode  of 
onset.  Generally  it  ranges  from  three  to  four  weeks,  rarely  extending 
beyond  the  30th  day.  Many  cases  terminate  on  or  about  the  21st  or 
28th  day.  The  mean  duration  of  fatal  cases  seems  to  be  about  22  days, 
but  many  run  a  much  shorter  course,  and  death  may  occur  within  the 
first  few  days.  On  the  other  hand,  the  complaint  may  be  more  pro- 
longed, and  Murchison  mentions  an  instance  in  which  fresh  spots 
appeared  up  to  the  60tli  day.  Complications  and  sequelfe  may  also 
protract  the  disease,  as  well  as  one  or  more  relapses. 

Typlu^id  fever  may  terminate  in  complete  recovery  ;  in  death  ;  or  in  a 
permanent  state  of  ill-health.  The  avei'age  mortality  is  said  to  be  about 
1  in  5'4  cases,  ranging  usually  from  15  to  25  per  cent.,  but  it  differs  in 
different  epidemics,  and  also  with  the  mode  of  treatment  and  other 
circumstances.    The  causes  of  death  are  : — 1.  Gradual  asthenia,  or  this 
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condition  combined  with  annemia.  2.  Dii'ect  loss  of  blood,  from  epis- 
taxis  OX'  intestinal  hasmorrliage.  3.  Blood-poisoning,  as  the  result  of 
imperfect  excretion,  of  absoi-ption  of  septic  matters  from  the  intestines, 
or  perhaps  of  the  formation  of  ptomaines.  4.  Hyperpyrexia.  5.  Com- 
plications, especially  perforation  of  the  bowels,  or  peritonitis. 

Prognosis. — Until  a  patient  is  quite  convalescent  after  an  attack  of 
typhoid  fever  it  cannot  be  considered  that  all  danger  is  past,  and  a 
guarded  opinion  should  always  be  given  as  to  the  ultimate  I'esult,  even 
in  the  mildest  cases.  The  prognosis  is  rather  worse  in  females,  in  those 
advanced  in  years,  and  in  persons  Avho  have  come  recently  to  an  infected 
district.  It  is  favourable  in  the  young.  Family  constitution  seems  to 
have  some  influence.  Previous  debility  does  not  materially  increase  the 
danger  from  enteric  fever. 

Many  of  the  conditions  mentioned  as  being  unfavourable  in  typhus 
are  to  be  similarly  regai'ded  in  typhoid  fever,  especially  severe  nervous 
symptoms,  and  great  prostration,  but  the  pulse  and  tongue  are  not  so 
much  to  be  relied  upon,  and  abundant  eruption  is  not  a  bad  sign  in 
typhoid.  The  pulse  and  cardiac  action  must,  however,  be  watched,  and 
great  frequency',  with  marked  weakness  and  compressibility  of  the  pulse, 
and  physical  signs  of  cardiac  failure,  are  to  be  recognized  as  moi-eor  less 
grave.  The  chief  indications  of  danger  ai-e  severe  abdominal  symptoms, 
with  excessive  diarrhoea;  intestinal  ha^moii'liage,  especially  if  profuse; 
signs  of  pei'foration  ;  sj-niptouis  of  peritonitis;  profuse  epistaxis;  mai-ked 
muscular  tremors,  the  mind  being  clear,  wliich  is  said  to  indicate  deep 
ulceration  ;  sudden  exti-enie  prostration  ;  aggi-avation  of  all  the  symptoms 
after  a  temporaiy  impi-ovement  in  the  second  or  third  week.  A  relapse 
rarely  proves  fatal. 

The  value  of  the  thermometer  in  guiding  the  prognosis  of  typhoid 
fever  requires  particular  notice.  During  the  second  week  the  tempera- 
ture shows  whether  <a  case  is  likely  to  be  severe  or  not.  In  mild  cases  a 
marked  morning  remission  is  observed,  which  begins  early  and  increases; 
the  evening  exacerbation  is  late;  and  soon  there  is  a  permanent  fall, 
the  stage  of  defervescence  setting  in.  In  severe  cases  the  opposite  con- 
ditions are  observed.  The  prognosis  is  unfavourable  in  proportion  to 
the  height  of  the  temperature,  and  to  the  duration  of  this  increased 
bodily  heat,  especially  if  thei-e  ai-e  but  slight  morning  remissions. 
Either  a  sudden  rise,  or  a  rapid  and  extreme  fall,  is  a  bad  sign.  Con- 
siderable irregularity  in  the  ordinary  course  of  the  temperature  indicates 
the  existence  of  complications.  A  marked  fall  often  gives  wai'niiig  of 
the  occurrence  of  intestinal  hsemori-hage. 

Treatment. — 1.  The  i-emarks  made  with  regard  to  the  hygienic 
management  of  cases  of  typhus  apply  equally  to  those  of  typhoid  fever, 
but  there  are  some  points  which  require  special  notice.  Remembering 
the  origin  and  chief  modes  of  propagation  of  the  poison  of  typhoid, 
every  attention  must  be  paid  to  the  disinfection  of  the  stools ;  to  the 
removal  of  all  filth ;  and  especially  to  the  wafer-supply,  in  accordance 
with  the  rules  already  laid  down  when  speaking  of  the  prevention  of 
the  spread  of  infectious  diseases,  and  of  epidemics. 

2.  General  management. — In  all  cases  a  patient  suffei'ing  from 
typhoid  fever  should  take  to  bed  from  the  outset,  and  remain  thei'e  until 
fairly  convalescent.  As  a  rule  it  is  best  to  employ  the  bed-pan  from  the 
first,  so  that  the  patient  may  become  habituated  to  its  use. 

The  greatest  care  is  necessary  as  to  diet,  which  should  be  entirely 
liquid,  nutritious,  and  non-irritating,  and  administered  at  stated  in- 
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tei'vals,  but  not  too  frequently.  Good  milk  is  by  far  the  most  important 
article  of  diet,  but  beef-tea,  which  may  l)e  thickened  with  aiiowroot  or 
bread-crumb,  beef-juice  or  essence,  else's  beaten  up,  and  custai-ds  ai'e  also 
serviceable.  Whey  has  been  well  spoken  of,  and  may  be  useful  in  some 
cases.  The  patient  may  drink  iced -water,  toast-water,  or  barley-water, 
and  may  also  have  tea  or  coffee  in  moderation,  if  desired.  Fruits  ai-e 
not  to  be  permitted  in  any  quantity,  but  a  few  good  grapes  are  some- 
times welcome,  their  seeds  and  skin  being  removed,  but  their  effects 
must  be  watched.  This  caution  in  diet  is  to  be  observed  in  all  cases, 
but  especially  when  there  is  any  reason  to  suspect  extensive  ulceration. 
By  pT'0])er  attention  to  this  matter  many  cases  of  enteric  fever  may  be 
brought  safely  through,  without  the  administration  of  any  medicine 
whatever.  It  is  very  important  to  see  that  the  milk  is  good,  and  that  it  is 
obtained  from  a  propei-  source,  as  it  has  sometimes  happened  that  milk 
infected  with  the  tyj)hoid  poison  has  been  given,  nnd  thus  great  harm 
has  been  done;  moreover,  it  must  not  be  administered  in  too  large  quantity, 
else  it  will  curdle  and  do  mischief,  and  to  guard  against  this,  the  stools 
should  be  watched.  It  is  often  desirable  to  give  the  milk  with  soda-water 
■or  lime-water;  or  with  aiTowroot  or  gelatine.  Some  patients  cannot 
take  milk,  and  Collie  then  recommends  as  substitutes  veal-,  mutton-,  or 
chicken-broth.  As  to  tlie  frequency  of  giving  food,  this  must  depend  upon 
the  case,  but  Collie  states  that  in  a  fairly  severe  case  about  three  hours 
would  be  a  fair  interval.  He  properly  warns  against  annoying  patients 
by  too  frequent  administration  of  food;  and  also  against  aiousing  them 
from  sleep  unnecessarily'  for  this  purpose,  but  at  the  same  time  to  avoid 
mistaking  an  apathetic  condition,  due  to  exhaustion,  for  sleep,  from 
which  the  patient  should  invariably  be  roused  to  be  fed.  Much  difference 
■of  opinion  pi'evails  as  to  the  value  of  alcohoUc  sthnnlaiits  in  typhoid 
fever.  Unquestionably  their  indiscriminate  use  may  do  a  great  deal  of 
harm,  and  they  are  not  nearly  so  much  needed  as  in  tj-phus,  or  at  such 
an  Ciirly  period.  Often  tlic^y'are  not  at  all  I'equired.  and  it  is  oidy  in  the 
more  advanced  stages,  when  the  sti'ength  has  been  i educed  and  the 
circulation  is  feeble,  that  they  are  usually  called  for.  Large  quantities 
ai'e  demanded  in  certain  low  cases.  They  should  as  a  rule  be  given  to 
patients  who  have  been  in  the  habit  of  taking  alcohol.  Their  effects 
must  be  closely  watched.  In  bad  cases  both  food  and  stimulants  may 
need  to  be  administered  by  the  rectum. 

3.  General  therapeutic  treatment. — Mineral  acids  and  quinine  ai-e 
the  medicijial  I'cnu'dies  most  in  repute  in  the  oi-dinary  ti'eatment  of 
typhoid  fever,  but  they  are  not  nearly  so  etticacious  in  this  disease  as  in 
typhus,  and  usually  are  not  required  ;  indeed,  in  a  large  number  of 
cases  no  medicine  is  needed  throughout. 

4.  Symptomatic  treatment  calls  for  the  chief  attention  in  the  large 
majority  of  cases  of  enteric  fever.  The  ordinary  symptoms  associated 
with  fever  must  be  dealt  with  in  the  usual  way  ;  and  the  superven- 
tion of  the  "  t^'phcid  state,"  hypei-pyrexia,  or  other  conditions,  as 
well  as  of  complications,  calls  for  appi'opriate  treatment.  Digitalis  is 
decidedly  useful  for  improving  the  action  of  a  failing  heart,  and 
diminishing  its  frequenc3^  Subciitaneous  injection  of  ether  has  been 
found  efficacious  in  extreme  cases.  Epistaxis  sometimes  requires  the 
use  of  local  styptics  ;  or  it  may  become  necessary  to  plug  the  nares. 

A  few  special  remarks  ai'e  needed  with  regard  to  the  abdominal 
symptoms,  which  are  so  often  a  source  of  trouble  and  anxiety  during 
the  progress  of  typhoid  fever. 
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If  there  is  a  tendency  to  much  pain,  the  assiduous  and  early  applica- 
tion of  linseed-meal  poultices  or  fomentations  may  give  relief.  Occa- 
sionally turpentine  stupes  or  sinapisms  are  needed ;  and  if  the  pain  is 
very  sevei-e  at  an  early  period  in  young  and  plethoric  patients,  it  has 
been  recommended  to  apply  three  or  four  leeches  over  the  right  iliac 
fossa,  or  a  small  blister.  Opium  or  morphine  internally  may  also  be 
required  for  the  relief  of  pain. 

Diarrhoea  ought  to  be  checked  if  it  is  excessive,  or  if  the  patient  is 
very  weak,  but  it  is  by  no  means  always  desirable  to  try  to  stop  the 
action  of  the  bowels,  and  care  must  be  taken  not  to  favour  accumulation 
of  ffecal  matters.  Collie  advises  that  if  the  motions  consist  of  true 
faecal  and  undigested  food  matter,  the  bowels  should  not  be  inter- 
fered with  ;  but  diarrhoea  should  be  controlled  when  the  motions  con- 
sist mainly  of  water,  and  the  patient  is  being  weakened.  Enemata 
of  starch  and  opium  are  highly  efficacious  for  the  purpose  of  keeping 
diai'i-hoea  within  bounds.  Internally  the  best  remedies  are  Dover's 
powder,  either  alone  or  combined  with  cai'bonate  of  bismuth ;  sulphuric 
acid  Avith  tincture  of  opium  ;  or  chalk  mixture  or  some  preparation  of 
bismuth,  combined  with  tincture  of  opium  and  vegetable  astringents. 
Acetate  of  lead,  sulphate  of  copper,  or  nitrate  of  silver  have  been  employed 
in  obstinate  cases. 

In  cases  which  are  attended  with  constipation,  great  care  must  be 
exercised  in  the  use  of  aperients.  A  teaspoonful  of  castor-oil,  or  a 
simple  tepid  enema  every  third  or  fourth  day,  answers  well  under  these 
circumstances. 

Tympanites  is  often  prevented  by  keeping  the  bowels  properly 
emptied.  Should  it  become  excessive,  it  is  best  relieved  by  the  use  of 
enemata  containing  turpentine  or  asafoetida,  along  with  the  external 
applications  already  mentioned  for  pain.  The  passage  of  a  long 
oesophagus-tube  into  the  rectum  sometimes  gives  marked  relief. 

Intestinal  hsemori-hage,  if  not  checked  by  the  i-emedies  mentioned  for 
diarrhoea,  demands  the  internal  administration  of  full  doses  of  tannic  or 
gallic  acid,  turpentine,  or  tincture  of  iron ;  or  the  hypodermic  injection 
of  ergotine.  Ice  may  be  given  to  suck  constantly ;  and  also  applied 
over  the  right  iliac  region. 

Should  perforation  or  peritonitis  occur,  the  treatment  must  consist  of 
absolute  rest ;  the  total  withdrawal  of  food,  or  its  administration  in 
very  small  quantities ;  and  the  free  use  of  opium.  Should  constipation 
ensue,  on  no  account  must  aperients  be  given. 

5.  Special  treatment. — Certain  special  modes  of  treatment  have  been 
advocated  for  typhoid  fever,  to  which  it  is  necessary  to  call  attention. 
1.  Antiseptic  treatment.  Various  antiseptics  have  been  recommended 
internally,  such  as  carbolic  acid  or  the  sulpho-carbolates,  salicylic  acid 
or  salicylates,  solution  of  chlorinated  soda,  benzoate  of  sodium,  oil  of 
eucalyptus,  charcoal,  iodoform,  thymol,  and  other  agents,  mainly  on  the 
assumption  that  the  disease  depends  upon  specific  organisms,  which 
might  be  destroyed  by  remedies  of  this  class.  Naphthalin  and  naphthol 
have  been  especially  advocated  on  this  ground.  Antiseptics  have  also 
been  administered  by  enema.  There  is  no  adequate  proof  that  these 
agents  are  really  useful,  and  certainly  they  ought  not  to  be  relied  upon 
solely ;  at  the  same  time  there  would  be  no  objection  to  the  administra- 
tion of  harmless  antiseptics  along  with  other  remedies,  as  they  might 
have  a  directly  beneficial  effect  upon  the  intestinal  lesions,  and  at  the 
same  time  tend  to  prevent  the  formation  of  septic  matters,  and  con- 
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sequent  blood-poisoning.  2.  Antipyretic  treatvient.  On  the  continent, 
and  particularly  in  Germany,  typhoid  fever  is  extensively  treated 
by  means  of  baths,  and  it  is  affirmed  that  this  has  led  to  a  great 
reduction  in  the  mortality  there,  but  the  I'esults  do  not  show  that  the 
treatment  brings  the  death-rate  below  what  is  usual  in  this  country. 
This  plan  is,  however,  supported  by  some  high  authorities  here.  The 
advantages  claimed  are  that  the  treatment  by  baths  prevents  the 
tempei'atui'e  from  reaching  an  injurious  height,  and  limits  the  in- 
testinal lesions.  The  exact  plan  of  carrying  it  out  is  diiferent  with 
different  practitioners,  tlie  bath  being  used  at  65°  to  70°,  at  75°,  or  from 
80°  to  90°,  and  then  gi'adnally  cooled  to  70°  or  65° ;  the  patient  is  kept 
in  it  for  periods  varying  from  10  to  25  minutes :  it  is  I'epeated  from 
thi'ee  to  eight  times  dui  ing  the  twenty-four  hours ;  and  the  treatment 
is  continued  for  two  or  three  weeks  or  more.  Brandy  is  often  given  at 
the  same  time,  and  some  use  also  large  quantities  of  quinine  or  salicylic 
acid.  Thei'e  are  obvious  objections  to  such  a  routine  treatment  as  this, 
and  relapses  seem  to  be  more  frequent  under  its  employment.  From 
personal  experience  I  cannot  recognize  the  necessity  for  its  adoption  in 
ordinary  cases  of  typhoid,  but  am  content  with  milder  measures.  Tepid 
or  cold  sponging  of  the  skin  every  night  and  moi'ning,  or  more  frequently, 
is  most  comforting  and  beneficial ;  and  I  have  had  several  cases  under 
my  care  which  have  done  exceedingly  well,  where  wet  compresses  were 
applied  continuously  over  the  abdomen  and  chest,  changed  at  shoi't 
intervals.  The  wet-pack  and  the  ice-cap  have  also  been  used  with 
advantage.  Another  serviceable  plan  is  to  place  the  patient  on  a  water- 
bed  containing  cold  water.  Dr.  James  Barr  has  recently  treated  cases 
of  typhoid  fever  by  prolonged  imniei'sion  in  a  tank.  Qninine  in  large 
doses,  kairin,  thallin,  phenacetin,  pyrodin,  antipyi'ine,  antifebi'in,  and 
other  antipyretic  remedies  have  been  advocated  in  the  ordinary  treat- 
ment of  typhoid  fever.  Should  any  tendency  to  hyperpyrexia  be 
manifested,  energetic  hydropathic  treatment  should  be  at  once  resorted 
to,  in  order  to  bring  down  the  temperature.  3.  Eliminaiory  treatment. 
Some  practitioners,  instead  of  endeavouring  to  check  the  diai'rhoea  in 
typhoid  fever,  encourage  it  by  means  of  aperients,  with  the  view  of 
assisting  the  eliniinaticm  of  the  supposed  poison.  This  plan  of  treatment 
is  obviously  attended  with  much  danger,  and  in  my  opinion  is  most 
objectionable  ;  at  the  same  time  a  gentle  apei'ient  at  the  outset  may 
be  of  use,  and  some  good  authorities  recommend  a  dose  or  two  of  grey 
powder  or  calomel  to  start  with  in  a  case  of  enteiic  fever. 

6.  Convalescence. — During  convalescence  from  typhoid  fever  much 
careful  supei'vision  is  needed  for  some  time,  especially  with  regard  to 
food,  and  the  employment  of  purgatives.  The  diet  must  be  very 
gradually  impi-oved,  and  only  taken  in  moderate  quantities.  No  solid 
food  should  be  given  until  the  temperature  has  been  normal  for  at  least 
a  week,  or  even  ten  days.  It  is  the  more  necessajy  to  insist  upon  this, 
because  patients  are  often  much  inclined  to  indulge  to  excess  in  all 
kinds  of  food,  and  neither  they  nor  their  friends  can  understand  why 
they  should  be  restricted.  Wine  is  valuable  at  this  time,  if  propei'ly 
employed.  If  an  aperient  is  required,  a  small  dose  of  castor-oil  or  a 
simple  enema  answei's  best.  Tonics  and  change  of  air  have  a  very 
beneficial  effect  in  pi-omoting  recovery  and  restoring  strength.  Cod-liver 
oil  is  also  useful,  if  much  debility  and  wasting  remain. 
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Chapter  VII. 
RELAPSING  FEVER— FAMINE-FEVER. 

Etiology. —  Relapsing  fever  is  an  independent  acute  specific  disease, 
ox'iginating-  in  a  specific  poison,  which  is  highly  infectious, 
and  rarely  appears  except  as  an  epidemic.  This  fever  often  jfi**-  ^• 
spreads  rapidly,  especially  where  there  is  freedom  of 
intercourse  between  the  sick  and  healthy.  The  contagium 
is  chiefly  given  off  in  the  breath  and  exhalations,  and 
those  who  come  much  into  contact  with  patients  suffering 
fi-om  relapsing  fever  are  most  liable  to  be  attacked.  It 
may  be  conveyed  by  individuals  or  fomites,  and  clings 
tenaciously  to  a  liouse  for  months.  With  regai'd  to  the 
nature  of  the  contagium,  this  is  now  generally  i-egarded  as 
being  definitely  associated  with  a  certain  organism  be- 
longing to  the  spiro-hacferia  or  spirilla,  orie'inallv  dis- 

J  1      rw,  •      -1  o<-!.-^        11  1       ■       1     ,    Spirilla  of  Relaps- 

coverea  by  Ubermeier  in  187z  and  lience  named  spirochicte  ing Fever,  xsuo. 
Ohermeieri.  These  organisms  are  in  the  form  of  moving 
spiral  fibrils,  extremely  delicate,  and  from  two  to  six  times  the  diameter 
of  a  blood-corpuscle  in  length  (x^^io  *o  'sho  inch).  They  are  only  found 
in  the  blood,  not  having  been  detected  in  any  of 
the  other  fluids  of  the  body,  or  in  either  of  the 
secretions.  Moreover,  they  are  only  present  at 
certain  times,  namely,  duiing  the  febrile  par- 
oxysms, for  they  disappear  entirely  shortly 
before  the  ci-isis,  and  are  absent  during  defer- 
vescence and  in  the  apyrexial  intervals.  It  has 
been  proved  by  experiment  that  relapsing  fever 
is  easily  communicated  by  inoculation  of  the 
blood,  but  only  dui'ing  the  pai'oxysms,  when  the 
spirilla  are  present.  The  complaint  cannot  be 
produced  by  inoculation  of  any  other  fluid  of 
the  body. 

Spirilla  »monKst  red  blood-         Hcydenreich  has  proved  experimentally  that 
corpuscles.  spii-illa  are  very  short-lived  at  even  the  normal 

temperature  of  the  blood,  but  still  more  so  at 
febrile  temperatures,  and  pi-obably  their  variable  prevalence  in  the  same 
attack  is  associated  with  the  development  and  disappearance  of  successive 
generations.  In  1877  an  organism  apparently  identical  with  the  spirillum 
was  found  in  the  blood  of  patients  suffering  fi-om  famine-fever  in  Bombay. 
Dr.  Vandyke  Cai-ter  made  an  intei'esting  series  of  observations  upon  this 
oi'ganism,  of  which  he  gave  an  account  at  the  meeting  of  the  Inter- 
national Medical  Congress  in  1881.  His  conclusions  are  summed  up 
thus : — 

1  The  following  data  point  to  a  real  connection  of  spiiillar  blood  con- 
tamination with  the  pyi'cxial  attacks  of  relapsing  fever : — 1.  Infection 
is  always  followed  by  fever.  2.  With  the  advent  and  progiess  of 
pyrexia  the  blood  parasites   increase.    3.   They  disappear  with  the 
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cessation  of  fever.  4.  By  contact  with  the  sick,  and  by  inoculation  of 
blood  containing  the  spirillar  organisms  or  their  germs,  the  disease  may 
be  conveyed  to  new  or  old  subjects. 

The  following  data  point  to  conditions  modifying  at  least  the  connec- 
tion above  implied  : — 1.  The  presence  of  the  blood  parasite  during 
several  hours  or  for  one  or  two  days  prior  to  fever.  2.  The  sudden 
outburst  of  pyrexia  is  not  preceded  by  or  attended  with  a  proportionate 
visible  augmentation  of  the  spirillum.  3.  The  absence  of  any  fixed 
relation  between  variation  in  form  and  intensity  of  fever  and  varying 
numbers  of  the  organism.  4.  The  persistence  of  the  parasite  during 
pseudo-crises  and  defervescence  by  lysis. 

It  must  be  stated,  however,  that  some  authorities  regard  the  spirillum 
as  the  consequence  and  not  the  cause  of  relapsing  fever,  and  it  has  been 
affirmed  that  it  is  found  in  the  mucus  about  the  teeth  in  healthy  persons 
(Cohn). 

Predisposing  causes. — The  anti-hygienic  conditions  which  promote  the 
spread  of  typhus  have  a  similar  influence  in  the  case  of  relapsing  fever, 
particulai-ly  want  of  food,  overci'owding,  and  tilth,  and  Murchison 
believed  that  the  disease  may  be  spontaneously  developed,  especially 
as  the  result  of  destitution.  It  prevails  generally  during  pex'iods  of 
famine,  and  has  hence  been  called  famine-fever.  This  fever  is  most 
frequently  met  with  in  the  British' Islands,  especially  in  Ireland,  but  is 
far  less  prevalent  than  was  formerly  the  case.  Males  are  attacked  in 
larger  proportion  than  females  ;  and  the  complaint  is  most  common 
between  15  and  25  years  of  age. 

Anatomical  Characters. — There  are  no  post-mortem  appearances  at 
all  characteristic  of  relapsing  fever.  Rigor  mortis  is  said  to  come  on 
unusually  early,  and  to  remain  late.  Petechia}  and  jaundice  are  per- 
sistent if  they  have  been  obsei'ved  dui-ing  life.  The  blood  frequently 
contains  much  urea,  and  the  white  corpuscles  are  increased  ;  occasionally 
it  is  dai-k  and  fluid.  The  presence  of  s])irilla  in  the  blood  has  been 
already  discussed.  The  heart  is  sometimes  fat  and  flabby,  and  in  a  state 
of  granular  degenei'ation.  The  spleen  is  usually  much  enlarged  during 
the  febrile  paroxysm,  and  softened  ;  sometimes  it  contains  tibrinous 
deposits.  The  liver  is  also  considerably  enlarged  and  congested,  but 
neither  this  organ  nor  its  duct  exhibits  any  condition  likely  to  account 
for  the  jaundice  present.  The  kidneys  are  sometimes  enlarged,  and  in 
rare  cases  show  numerous  small  haemorrhages.  There  may  be  signs  of 
various  morbid  conditions  of  the  natui'e  of  complications. 

Symptoms. — The  period  of  inaihation  in  cases  of  relapsing  fever  lasts 
from  about  four  to  ten  days  usually,  but  may  be  very  much  shorter,  the 
attack  even  appearing  to  commence  almost  simultaneously  with  exposui^e 
to  infection  in  exceptional  instances. 

The  invasion  is  remarkably  sudden,  the  patient  usually  feeling  per- 
fectly well  immediately  before,  and  being  able  to  fix  upon  the  exact 
moment  of  attack.  The  first  symptoms  are  often  felt  on  awaking  in  the 
morning.  Generally,  however,  there  has  been  constipation  for  some 
days  previously  (De  Zouche).  The  attack  is  commonly  ushei-ed  in  with 
a  severe  rigor,  and  a  sense  of  great  weakness,  but  there  may  be  only 
slight  shivering.  Sharp  fi-ontal  headache  is  complained  of  at  once  or 
very  soon,  rapidly  increasing  in  intensity,  with  giddiness,  and  pains  in 
the  back  and  limbs,  often  exceedingly  sevei'e.  After  a  variable  time 
marked  pyrexia  sets  in,  with  diy  pungent  skin,  flushed  cheeks,  frequent 
pulse,  .and  excessive  thirst.    In  two  or  three  days  profuse  and  general 
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perspiration  follows  in  some  cases,  but  gives  no  relief.  The  rigors  are 
repeated  at  intervals,  and  may  alternate  with  sweating,  simulating  ague. 
In  children  the  disease  may  commence  with  a  "  heavy  sleep."  Vomit- 
ing and  retching  are  early  symptoms,  the  vomited  matters  being  yellow, 
yellowish-green,  or  green,  and  consisting  of  bile  and  gastric  secretions ; 
sometimes  they  are  black.  Epigastric  uneasiness  or  pain,  and  pain  or 
tenderness  over  the  liver  and  spleen,  are  also  complained  of,  these 
organs,  especially  the  latter,  being  obviously  enlarged.  Appetite  is 
quite  lost  as  a  rule,  and  there  is  great  thirst  throughout.  The  tongue 
is  at  first  moist  and  covered  with  a  white  or  yellowish  fur,  and  generally 
remains  in  this  condition  throughout  ;  but  it  may  become  dry  and 
brown,  with  sordes  on  the  teeth.  It  is  often  transversely  fissured  and 
red  at  the  edges,  with  enlarged  papilla?.  In  bad  cases  patches  of  ulcera- 
tion are  observed  on  the  tongue  and  inside  of  the  cheeks.  Constipation 
generally  persists  throughout,  the  stools  being  normal  in  colour  or  dark. 
Sore-throat  is  frequently  complained  of,  the  fauces  being  reddened,  and 
one  or  both  tonsils  being  enlarged. 

The  appearance  of  the  patient  is  often  quite  characteristic.  "The  eyes 
appear  somewhat  sunken,  from  the  dark  circle  which  surrounds  them  ; 
they  are  clear,  but  have  a  despairing,  woe-begone  look,  not  easily  to  be 
foi'gotten  if  once  seen.  The  whole  face  expresses  the  consciousness  of 
pain  and  helplessness  "  (De  Zouche).  More  or  less  jaundice  is  observed 
in  many  cases,  and  sometimes  the  skin  exhibits  a  bronzed  hue.  Various 
eruptions  have  been  described  in  individual  cases,  but  there  is  nothing 
of  this  nature  at  all  specific  in  connection  with  relapsing  fever.  Suda- 
mina  are  said  to  be  very  common. 

The  pulse  rises  rapidly  to  100,  120,  140,  or  even  160,  but  has  no  con- 
stant relation  to  the  temperature.  It  may  be  full  and  sti'ong,  but  in 
bad  cases  tends  to  become  weak,  intermittent,  or  irregular,  the  impulse 
and  sounds  of  the  heart  being  at  the  same  time  feeble.  The  urine  is 
febrile  ;  it  may  be  much  diminished  in  quantity  or  suppi-essed,  and  urea 
is  often  deficient.  In  exceptional  cases  the  urine  contains  albumen. 
Headache  continues  very  severe  throughout,  with  a  throbbing  sensation, 
and  there  is  much  restlessness  and  sleeplessness.  Delirium  is  uncommon, 
but  is  occasionally  observed,  especially  towards  the  crisis,  when  it  may 
be  violent  in  (character. 

The  symptoms  become  intensified  towards  the  period  of  the  crisis, 
which  event  happens  in  most  cases  on  the  5th  or  7th  day,  but  it  may 
take  place  at  any  time  fi-om  the  3rd  to  the  10th  day.  They  are  often 
alai-ming  at  this  time,  and  dyspncea  may  be  prominent.  Ci'isis  is  almost 
always  accompanied  with  profuse  sweating,  the  perspiration  pouring  off 
for  some  hours.  Sometimes  sudamina  appear,  and  occasionally  watei-y 
diarrhoea  or  vomiting  occurs.  Ha?morrhages  are  not  uncommon,  espe- 
cially cpistaxis,  and  now  and  then  menorrhagia  or  liiBmorrhage  from 
the  bowels  occurs.  In  severe  cases,  and  in  weak  individuals,  a  copious  and 
general  petechial  eruption  is  often  observed  at  this  time.  The  symptoms 
generally  rapidly  abate  ;  the  pulse  and  temperature  fall  even  below  the 
normal,  the  former  frequently  continuing  below  par ;  the  tongue  cleans  ; 
and  the  patient  often  feels  quite  well,  only  being  a  little  weak.  Most 
patients  soon  get  up,  and  some  try  to  work. 

In  exceptional  cases  there  is  not  a  complete  cessation  of  symptoms, 
but  only  a  partial  remission.  In  other  instances  severe  muscular  and 
arthritic  pains  are  complained  of  over  the  body  generally,  the  meta- 
carpal and  phalangeal  joints  being  most  liable  to  be  attacked.  These 
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painful  sensations  prevent  sleep,  and  may  make  the  patients  cry  out. 
At  this  time  the  disease  is  liable  to  be  mistaken  for  acute  rheumatism, 
especially  as  some  of  the  joints  occasionally  become  swollen.  Bronchitis 
may  set  in  during  the  intermission,  with  much  spasmodic  cough,  and 
expectoration  of  viscid  tenacious  mucus,  or  even  of  blood  ;  the  symptoms 
sometimes  resemble  those  of  whooping  cough,  especially  in  children. 

Relapse. — Occasionally  no  relapse  occurs,  particularly  towards  the  end 
of  an  epidemic,  or  it  is  scai'cely  noticeable.  De  Zouche  states  that  he 
was  always  able  to  ascertain  on  close  questioning  that  a  I'elapse  had  taken 
place.  It  may  set  in  any  day  from  the  12tii  to  the  17th,  generally  on 
the  14th.  Its  onset  is  equally  sudden  with  the  primary  attack,  and  the 
symptoms  are  precisely  the  same,  their  intensity  being,  however,  usually 
less,  though  they  are  in  exceptional  cases  more  severe.  The  average 
duration  of  the  relapse  is  from  three  to  five  days,  but  it  may  vary  from 
a  few  hours  to  seven  or  eight  days,  and  it  terminates  by  crisis,  usually 
in  the  same  manner  as  after  the  first  attack.  A  second,  third,  fourth, 
and  even  fifth  relapse  has  been  sometimes  observed. 

In  rare  instances  exti-eme  prostration  suddenly  conies  on,  with  signs 
of  collapse,  the  face  being  of  a  purplish  colour,  especially  the  nose,  the 
limbs  cold  and  livid,  the  pulse  very  feeble,  and  the  patient  becoming 
unconscious.  In  other  cases  typhoid  and  prominent  nervous  symptoms 
are  developed,  accompanied  with  suppi'ession  of  urine. 

Temperature. — Thei'e  is  a  continuous  ascent  in  relapsing  fever  for 
four  or  five  days,  without  any  evident  morning  remission,  the  tempera- 
ture finally  reaclnng  104°,-105°,  106°,  or  even  108°.  It  may  then  remain 
stationary,  with  slight  moi-ning  remissions,  until  the  period  of  crisis, 
when  it  falls  below  the  normal.  At  the  relapse  it  again  rapidly  rises, 
and  may  I'each  even  a  higher  point  than  during  the  first  attack  ;  it  once 
more  suddenly  falls  at  the  second  ci-isis. 

CoMFi.iCAi'iONS  ANO  SicQUEL^i. — The  most  important  are  bronchitis  or 
pneumonia;  various  hemorrhages  ;  sudden  syncope:  pains  in  the  muscles 
and  joints,  occasionally  with  effusion  into  the  latter;  a  peculiar  form  of 
ophthalmia,  preceded  by  amaurosis  ;  diarrhcea  or  dysentery  ;  oedema  of 
the  legs,  due  to  debility  and  ana?mia ;  parotid  or  other  buboes  ;  and 
abortion.  De  Zouciie  observed  in  many  cases  fine  desquamation  of  the 
cuticle  about  the  second  week  after  crisis,  and  also  falling  off  of  the  hair. 

Ter.minations. — The  great  majoi'ity  of  cases  of  relapsing  fever  recover ; 
in  a  large  number  collected  by  Mui'chison  the  mortality  was  only  4' 75 
per  cent.,  and  it  may  be  as  low  as  from  1  to  2  per  cent.  Convalescence, 
however,  is  often  tedious,  and  a  state  of  marked  debility  sometimes 
remains,  which  may  ultimately  prove  fatal.  Death  may  result  from 
s3'ncope,  collapse,  oi-  nervous  exhaustion  ;  excessive  diatrho^a  or 
dysentery;  uterine  hfemorrhage,  especially  after  premature  labour; 
ursemia  ;  excessive  vomiting  in  childi-en  ;  or  from  pneumonia,  peritonitis, 
or  other  complications. 

Procnosis. — This  is  genei'iilly  favoui'able  in  relapsing  fevei-,  but  is  less 
so  in  aged  persons,  and  in  those;  who  have  been  lowered  by  disease, 
intemperance,  or  })rivation. 

The  chief  signs  of  danger  ai-e  mai-ked  jaundice  ;  severe  ha?mori'hages, 
especially  uterine;  extensive  petechiiB  or  purpuiic  spots;  soi'des  and 
ulcerations  about  the  tongue  and  mouth  ;  incomplete  defervescence  after 
the  first  crisis  ;  suppression  or  great  diminution  of  the  quantity  of  urine; 
sevei-e  cei-ebral  symptoms  ;  signs  of  syncope  ;  and  the  presence  of  grave 
complications.    It  must  be  remembered  that  serious  symptoms  may 
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come  on  quite  suddenly,  even  in  a  mild  case.  Convalescence  is  often 
considerably  delayed,  on  account  of  sequelre. 

Treatment. — 1.  During  the  first  febrile  paroxysm  it  is  desirable  to 
keep  the  bowels  regularly  open,  but  not  to  purge  excessively.  If  the 
case  is  seen  early,  an  emetic  seems  to  be  useful.  Attention  must  be  paid 
to  the  urine,  to  see  that  excretion  is  properly  taking  place ;  and  saline 
diaphoretics  and  diuretics  may  be  given.  A  drink  containing  5  i  or  3  ij 
of  nitre  to  the  pint  was  recommended  by  Murchison.  Tincture  of  aconite 
and  Warburg's  tincture  have  been  well  spoken  of  in  the  treatment  of 
relapsing  fever.    Cold  or  tepid  sponging  is  very  useful. 

Opium  is  a  most  valuable  remedy  to  i-elieve  headache,  sleeplessness, 
vomiting,  and  the  severe  pains  present.  De  Zouche  found  hydrate  of 
chloral  of  use.  He  only  considers  it  desirable  to  moderate  vomiting, 
should  this  symptom  be  excessive.  Other  symptoms  must  be  attended 
to,  if  required  ;  as  well  as  complications. 

The  diet  should  be  light,  though  nutritious,  as  a  rule,  but  if  the  patient 
is  low,  a  more  supporting  diet  is  indicated.  Alcoholic  stimulants  are 
not  often  required,  but  should  be  given  from  the  first  if  there  is  much 
debility,  if  an  anaemic  murmur  is  present,  or  if  there  is  any  tendency  to 
syncope.  They  are  also  called  for  in  the  case  of  old  people,  and  of 
young  infants  who  cannot  take  the  breast ;  and  are  in  most  cases  neces- 
sary during  the  exhaustion  following  the  crisis,  as  well  as  during  con- 
valescence. 

2.  During  the  interval  the  patient  should  be  kept  in  bed  if  possible. 
Various  remedies  have  been  tried  with  the  view  of  preventing  the  re- 
lapse, but  without  success.  Quinine  in  five-grain  doses  may  be  given. 
The  relapse  must  be  treated  on  the  same  principles  as  the  primary 
attack. 

3.  During  convalescence  good  diet  and  tonics,  especially  quinine, 
mineral  acids,  and  iron,  are  indicated.  These  also  seem  to  be  the  best 
remedies  for  the  various  sequelte.  The  application  of  leeches  and  blisters 
behind  the  ears,  the  administration  of  calomel  internally,  and  the  local 
use  of  atropine  are  recommended  for  the  ophthalmia  which  follows, 
relapsing  fever. 


Chapter  VIII. 

SCARLATINA— SCARLET  FEVER. 

Etiology. — Produced  by  a  specific  poison,  scarlatina  is  highly  infectious. 
It  has  been  attributed  to  micrococci  found  in  the  blood,  the  desqua- 
mating scales,  and  the  discharges  and  ulcerated  tissue  of  the  throat. 
A  peculiar  bacillus — bacillus  scarlatinai — has  also  been  described  by 
Drs.  Edington  and  Jamieson,  which  is  said  to  be  present  in  the  blood  in 
the  early  stages  of  the  disease,  and  in  the  desquamating  cuticle  in  the 
later  stages,  but  not  before  the  end  of  the  third  week.  A  streptococcus 
was  discovered  by  Klein,  but  the  results  of  subsequent  investigations 
are  entirely  opposed  to  the  idea  that  this  is  the  specific  organism  of 
scarlatina.  The  contagium  is  especially  abundant  in  connection  with 
the  epithelium  which  is  shed  from  the  skin,  by  means  of  which  it  may 
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be  conveyed  to  a  considerable  distance.  Infection  may  arise  fi'om  merely 
(yoing  into  a  room  where  a  patient  is  lying  ill  of  scailatina,  or  being  in 
the  same  house,  or  even  in  the  neighbourhood.  The  apai'tment  also 
frequently  retains  the  poison  lurking  in  various  parts  for  an  indefinite 
time,  unless  it  has  been  thoi'oughly  disinfected,  and  therefore  may  be 
the  means  of  originating  the  disease  after  a  long  interval.  The  infected 
epithelium-particles  easily  cling  to  clothes,  letters,  and  other  fomites, 
and  by  their  aid  are  often  carried  far  and  wide.  They  are  also  some- 
times conveyed  by  milk  and  other  kinds  of  food.  It  is  important  to 
remember  that  insusceptible  individuals  may  disseminate  scarlatina,  if 
allowed  to  pass  from  the  sick-room  and  to  mingle  with  healthy  persons. 
The  disease  has  been  produced  by  inoculation.  A  second  attack  of 
scarlet  fever  rarely  occurs,  and  still  more  exceptionally  a  third.  As  to 
the  time  that  infection  lasts  in  a  patient,  there  is  no  certainty,  but  it  is 
safei'  to  consider  it  as  beginning  witli  the  incubation-pei-iod,  and  not 
ceasing  until  desquamation  has  been  thoroughly  completed. 

Oljservations  made  by  Mr.  Power  and  Dr.  Klein  in  connection  with 
an  epidemic  of  scarlet  fever  which  occurred  in  London  in  1885,  and  was 
traced  to  milk  obtained  from  a  certain  dairy  at  Hendon,  led  them  to 
believe  that  the  complaint  was  dii-ectly  conveyed  from  cows  suffering 
from  a  disease  characterized  by  the  appearance  of  vesicles  and  ulcers  on 
the  teats  and  udders.  It  was  supposed  that  the  milk  became  contami- 
nated by  the  matter  during  the  process  of  milking.  Fi-om  subsequent 
investigations.  Prof.  Crookshank  concluded  that  "  the  disease  on  the 
teats  of  the  cattle  was  the  true  Jennerian  cow-pox,"  and  had  nothing  to 
do  with  scarlatina. 

Young  children  are  chiefly  attacked  with  scarlet  fever,  from  eighteen 
months  to  six  years  of  age,  but  especially  those  from  three  to  four  yeai'S 
old.  In  addition  to  the  immunity  afforded  by  a  previous  attack,  the 
liability  to  the  disease  decidedly  diminishes  with  advancing  years.  Both 
sexes  are  equally  affected.  The  complaint  is  more  prevalent  in  large 
towns,  and  amongst  the  poor.  Cases  are  said  to  be  more  frequent  in 
autumn  and  early  winter,  especially  from  September  to  November ; 
there  are  many  exceptions  to  this  statement,  however,  and  epidemics 
are  but  too  common  at  other  times. 

Individual  susceptibility  is  an  important  predisposing  cause  of  scarlet 
fever.  It  is  a  well-ascertained  fact  that  a  scarlatinal  rash  is  peculiarly 
liable  to  occur  after  operations,  and  sometimes  the  disease  assumes  a 
typical  and  very  severe  or  even  fatal  form.  Mr  Howard  Marsh  has 
brought  forward  sti'ong  evidence  to  prove  that  this  is  a  true,  though 
often  modified,  foi'ui  of  scarlatina. 

Ana'I'OMical  Characters. — The  changes  found  after  death  from  scar- 
latina vary  according  to  the  severity  of  the  attack,  and  the  structures 
involved.  One  of  the  ordinary  anatomical  characters  consists  in  an 
erythematous  inflammation  of  the  skin,  with  superficial  oedema,  con- 
stituting the  scarlatinal  rash,  which  is  more  or  less  persistent  after  death. 
Klein  specially  investigated  the  anatomical  changes  observed  in  certain 
organs  in  scarlet  fever,  and  has  described  them  with  much  minuteness.* 
Hei'e  only  a  brief  summaiy  can  be  given. 

The  kidney  presents  changes  which  differ  according  to  the  duration 
of  the  disease.  In  early  cases  the  vascular  apparatus  exhibits  certain 
alterations  ;  and  there  are  indications  of  commencing  parenchymatous 

*  See  "ratliolotricalTransactions,"  Vol.  XXVIII.,  p.  30. 
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nephritis.  After  about  tlie  ninth  or  tenth  day  the  parenchymatous 
nephritis  becomes  more  intense  ;  while  interstitial  nephritis  also  sets  in. 
In  one  case  Klein  found  emboli  in  arteries  in  the  foci  of  very  intense 
interstitial  inflammation.  Other  observers  have  regarded  the  presence 
of  interstitial  nephritis  as  nniasual  in  scarlatina,  but  Klein  looks  upon  it 
as  the  general  rule  in  cases  that  die  after  about  nine  or  ten  days.  Klebs 
has  described  a  condition  of  glomerulo-nephritis  in  cases  of  scarlatina 
which  die  with  symptoms  of  anuria  and  ursemic  poisoning,  where  the 
kidney  does  not  show  any  marked  changes.  Klein  remarks  "  a  very 
carious  fact  is  the  deposit  of  lime  matter  in  the  epithelium  and  lumen 
of  urinary  tubes,  first  of  cortex,  then  also  of  pyramids,  at  an  early  stage 
of  scarlatina,  when  the  kidney  otherwise  shows  only  very  slight  change." 

The  structures  of  the  fauces  are  the  seat  of  various  degrees  of  inflam- 
mation in  scarlet  fever,  which  may  terminate  in  destructive  lesions,  and 
Klein  described  peculiar  changes  in  the  following  lymphatic  structui-es, 
namely,  the  lymphatic  follicles  at  the  root  of  the  tongue  and  pharynx, 
those  in  the  mucous  membrane  lining  the  posterior  surface  of  the 
epiglottis,  those  forming  the  tonsils,  those  in  the  mucous  membrane  of 
the  larynx  and  ti-achea,  and  those  in  the  submaxillary  lymphatic  glands. 
In  the  glands  of  the  neck  he  found  fibrinous  thrombi  in  the  veins,  in 
addition  to  other  changes. 

The  liver  is  slightly  enlarged ;  while  the  spleen  is  not  uncommonly 
decidedly  increased  in  size  and  liyperEemic.  Klein  has  described  various 
changes  in  these  organs ;  and  in  the  liver  he  noticed  particularly 
indications  of  acute  interstitial  hepatitis.  The  mesenteric  glands  may 
also  be  enlai-ged  and  congested. 

Various  morbid  conditions  of  the  nature  of  complications  or  sequelfe 
are  frequently  met  with  in  fatal  cases,  such  as  serous  inflammations, 
bronchitis  or  pneumonia,  endocarditis,  or  suppurative  affections.  In 
malignant  forms  of  the  disease  the  blood  remains  fluid  and  coagulable, 
wiiile  petechise  az'e  noticed  in  connection  with  the  serous  membranes  ; 
the  lungs  are  the  seat  of  hypostatic  congestion  and  cedema  ;  and  the  liver 
and  spleen  may  be  soft  and  pulpy. 

Symptoms. — Scarlatina  presents  several  important  and  well-mai'ked 
varieties  in  its  clinical  history,  but  before  alluding  to  these  a  typical 
case — Scarlatina  Simplex — will  first  be  described. 

1.  Incubation-stage. — The  period  of  incubation  lasts  in  most  cases 
from  two  to  five  days ;  it  may  not  be  longer  than  a  few  hours,  or  may 
extend  to  six  or  eight  days.  Genei-ally  there  are  no  symptoms,  but  the 
patient  is  sometimes  a  little  ailing,  languid,  and  restless. 

2.  Invasion-stage. — The  onset  of  scarlatina  is  usually  distinct. 
Chilliness  is  felt,  but  not  severe  rigors,  followed  by  pyrexia,  varying  in 
its  degree,  but  the  temperature  genei'ally  rises  rapidly  to  104°  or  more. 
The  skin  feels  hot  and  dry,  the  face  is  flushed,  and  the  pulse  is  very 
frequent.  At  the  same  time  sore-thi-oat  is  complained  of,  the  fauces 
being  reddened  or  dry,  while  the  neck  feels  stifl:',  and  tenderness  is 
noticed  about  the  jaws.  Vomiting  is  often  a  prominent  symptom,  with 
much  thirst,  and  total  loss  of  appetite.  The  tongue  is  usually  furred, 
and  red  at  the  tip  and  edges,  presenting  also  enlarged  papillae.  Pains 
in  the  limbs,  lassitude,  frontal  headache,  and  restlessness  are  generally 
present.  There  may  be  a  little  delirium  at  night,  and  in  young  child- 
ren scarlatina  is  sometimes  ushered  in  by  sudden  convulsions  or  coma. 

3.  Eruption-stage. — The  scarlatinal  rash  generally  appears  on  the 
second  day,  but  sometimes  it  comes  out  within  twelve  hours,  or  not 
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until  the  third  or  fourth  day.  Its  primary  seat  ordinarily  is  the  neck 
and  upper  part  of  the  chest,  but  it  spreads  rapidly  to  the  face,  as  well 
as  over  the  ti-unk  and  limbs.  Sometimes  it  appears  first  on  the  legs. 
The  eruption  begins  as  minute  bright  red  spots,  which  speedily  coalesce 
to  form  uniform  patches  of  greater  or  less  extent,  so  that  large  portions 
of  the  surface  may  be  covei'ed  with  the  rash.  The  precise  tint  varies, 
but  it  is  usually  bright  scarlet,  or  of  a  boiled  lobster  or  raspberry  hue, 
though  it  becomes  darker  as  the  case  j^rogresses.  The  colour  is  more 
marked  in  the  centre  of  each  spot,  and  disapjjears  completely  on 
pressure,  soon  returning  again  on  removal  of  the  pressure,  being  pre- 
ceded by  a  yellowish  hue.  The  patches  are  usually  very  distinct  in  the 
flexures  of  the  joints.  The  rash  is  not  at  all  elevated  as  a  rule,  but  oc- 
casionally sepai'ate  spots  ai-e  slightly  papular.  The  eruption  reaches  its 
height  usually  abou^t  the  fourth  or  fifth  day  from  the  commencement  of 
the  illness,  and  begins  to  fade  from  that  to  the  sixth  day,  this  occurring 
first  in  tlie  parts  first  invaded  by  it.  It  has  generally  disappeared 
before  the  ninth  or  tenth  day,  and  then  desquamation  sets  in. 

Hudamina  are  frequently  observed  if  the  rash  is  intense,  especially  in 
adults.  They  are  seen  about  the  neck  and  chest,  in  the  axillas  or  groins, 
or  occasionally  over  the  whole  body.  The  skin  feels  dry,  and  often  in 
some  parts  rough,  presenting  the  condition  known  as  cutis  anserina. 
Not  unfrequently  the  eyelids,  hands,  and  feet  are  puffy.  The  joatient  ex- 
periences a  sensation  of  heat  or  burning,  and  thei-e  may  be  much  itching 
or  a  sense  of  tingling. 

State  of  the  throat. —  Thei'e  is  more  or  less  general  redness  of  the 
fauces,  with  oedema  and  swelling.  The  surface  is  dry  or  covered  with 
viscid  mucus,  and  thick  opaque  secretion  is  often  seen  on  the  tonsils. 
These  may  be  slightly  ulcerated,  or  the  seat  of  suppuration.  There 
are  the  usvial  subjective  symptoms  of  sore-throat,  with  pain  and  diffi- 
culty of  swallowing.  The  glands  about  the  angles  of  the  lower  jaw  are 
enlarged  and  painful,  and  the  subcutaneous  tissue  is  sometimes 
oedematous  and  puify.  The  mucous  membranes  of  the  nose  and  mouth, 
as  well  as  the  conjunctivae,  are  often  red  and  inflamed. 

Temperature  usually  continues  toi'ise  until  the  rash  attains  its  heiglit; 
then  it  remains  stationary,  and  subsides  as  the  eruption  begins  to  fade, 
either  hy ^crisis  or  gradually.  It  ranges  as  a  rule  from  104°  to  106"  F., 
but  may  reach  107°,  108'^,  or  even  higher  in  exceptional  cases.  There 
is  a  slight  morning  lemission. 

The  pulse  is  frequent,  and  may  reach  120,  130,  160,  or  more  ;  it  varies 
in  its  force,  but  is  usually  strong  and  full.  It  falls  as  the  temperature 
lowers.  The  tongue  is  fui-red,  and  presents  the  so-called  "  strawbeiry  " 
appearance,  owing  to  the  papilla;  being  much  enlarged  and  red,  and 
projecting  thi'ough  the  fur,  so  that  the  surface  may  actually  feel  rough. 
As  it  cleans,  the  tongue  is  seen  to  be  red,  and  the  papilla;  remain  pro- 
minent, sometimes  for  a  considerable  period.  Appetite  is  quite  lost,  but 
there  is  much  thirst.  The  bowels  are  usually  constipated.  More  or 
less  headache  continues  ;  while  the  patient  is  restless  and  sleepless,  or 
has  some  nocturnal  delirium. 

The  urine  is  febrile,  and  deposits  sediments  of  uric  acid  and  urates, 
which,  as  well  as  urea,  are  usually  increased.  Chloride  of  sodium  and 
pliosphates  are  diminished  in  quantity.  Albumen  is  often  present,  and 
sometimes  blood.  Renal  epithelium  is  visible  under  the  microscope. 
Dr.  Luif  has  found  a  peculiar  ptomaine  in  the  urine  of  patients  suffer- 
ing from  scarlet  fever. 
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4.  Desquamation-stage. — The  symptoms  subside  more  or  less  rapidly, 
and  then  the  epidermis  begins  to  separate,  this  process  lasting  a  variable 
period,  while  the  amount  of  desquamation  also  differs  much,  being 
usually  in  propox'tion  to  the  intensity  of  the  rash,  and  the  number  of 
sudamina.  The  skin  feels  dry  and  inelastic  before  desquamation  com- 
mences. The  process  begins  as  a  rule  in  those  parts  where  the  rash 
first  appears.  Where  the  skin  is  thin,  the  epidermis  comes  off  in  minute, 
branny  scales  ;  in  other  regions  it  forms  small  patches ;  but  where  the 
cuticle  is  very  thick,  as  over  the  palms  and  soles,  it  peels  off  in  extensive 
pieces,  sometimes  forming  a  mould  of  the  fingers  or  hand. 

During  this  period  the  pulse  and  temperature  frequently  fall  below 
the  normal  for  some  days.  The  urine  becomes  abundant  and  watery, 
as  well  as  deficient  in  phosphoric  acid,  and  it  contains  a  considerable 
amount  of  renal  and  vesical  epitheliiim.  The  throat  may  remain  sore 
and  the  tonsils  enlarged  for  some  time. 

Varieties. — Such  being  the  ordinary  course  of  scarlatina,  it  is  im- 
portant to  point  out  the  chief  varieties  which  may  be  met  with. 

1.  In  some  instances  the  symptoms  are  very  trifling,  the  temperature 
not  being  at  any  time  higher  than  101°  or  102°,  and  only  a  slight  rash 
and  sore-thi'oat  being  jjresent,  which  soon  disappear.  This  is  a  mild 
form  of  Scarlatina  Simplex  oi'  Benigna. 

2.  Scarlatina  Anginosa. — In  this  form  the  condition  of  the  throat 
is  grave,  and  gives  rise  to  severe  and  prominent  symptoms.  There  is 
extensive  and  deep  inflammation  of  the  tissues,  the  redness  tending 
towards  a  dark  hue,  the  tonsils  and  uvula  being  much  swollen,  while 
sticky  mucus  and  secretion  cover  the  surface,  or  sometimes  diphtheritic- 
looking  patches  are  visible,  or  thei-e  may  be  distinct  diphtheria.  Ulcer- 
ation then  often  sets  in,  or  occasionally  gangrene,  which  may  spread 
extensively,  and  may  even  involve  the  larynx.  Dangerous  htt^morrhage 
is  thus  liable  to  be  induced.  The  glands  about  the  jaw  and  the  other 
structures  of  the  neck  swell  considerably,  and  may  suppurate  oi-  slough 
to  a  variable  extent.  In  some  cases  the  salivary  glands  are  involved. 
Much  difliculty  is  experienced  in  opening  the  mouth  and  examining  the 
throat,  which  is  veiy  painfixl,  while  deglutition  is  exceedingly  difficult 
and  distressing,  and  fluids  are  liable  to  enter  the  posterior  nares  during 
the  act  of  swallowing.    The  breath  is  intensely  disagreeable. 

The  rash  is  usually  delayed  in  its  appearance ;  is  less  marked  or 
diffused ;  disjjosed  to  fade  and  return  again ;  and  its  final  departure  is 
later  than  usual. 

Often  there  is  much  swelling  of  the  nasal  mucous  membrane,  with 
offensive  and  irritating  discharges  from  the  nostrils,  or  blocking-up  of 
these  passages  by  secretion.  The  mouth  and  lips  are  also  sore  and 
cracked  ;  and  the  tongue  has  a  darker  hue  than  in  ordinary  cases. 

The  general  symptoms  are  prone  to  be  of  a  low  type,  this  being  partly 
due  to  interference  with  respiration,  and  to  the  absorption  of  putrid 
matters  from  the  throat.  When  adynamia  is  very  marked  fi'om  the 
first,  the  variety  is  sometimes  named  Scarlatina  Anginosa  Maligna. 

Nausea,  vomiting,  diarrhoea  with  irritating  discharges,  and  tym- 
panites may  result  from  swallowing  morbid  materials  from  the  throat. 

If  the  case  terminates  in  recovery,  the  temperature  continues  high 
after  the  rash  has  disappeared,  owing  to  the  state  of  the  throat. 

3.  Scarlatina  Maligna. — As  just  stated,  the  .symptoms  may  take  on 
an  exceedingly  adynamic  or  malignant  character  in  connection  with  a 
bad  state  of  the  throat,  and  the  same  thing  may  happen  during  any 
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severe  attack  of  scarlatina,  especially  if  the  patient  lias  been  previously 
in  a  weak  or  iinliealtliy  condition.  Nervous  symptoms  are  then  pro- 
minent from  the  first.  There  is  much  prostration,  with  restlessness, 
insomnia,  and  muttering  delirium;  followed  by  convalsions,  stupor,  or 
coma.  The  pulse  is  vei'y  feeble,  rapid,  small,  and  irregular ;  the  circu- 
lation is  impeded,  as  evidenced  by  duskiness  of  the  face,  and  capillary 
congestion  in  dependent  parts;  while  petecliiie  are  frequently  observed, 
and  sometimes  haemorrhages  occur.  Respiration  is  much  hurried.  The 
tongue  is  diy  and  brown. 

An  important  class  of  malignant  cases  are  those  in  which  there  is 
extreme  prostration  from  the  first,  with  intense  nervous  depression,  the 
poison  seeming  to  act  powerfully  upon  the  nervous  system.  The  child 
becomes  faint  and  sick,  is  pale  and  cold  or  almost  collapsed,  exhibits 
great  restlessness  and  anxiety,  or  may  be  delirious.  The  pulse  is  ex- 
tiemely  rapid,  weak,  small,  and  irregular.  The  depression  speedily 
increases;  the  face  becomes  very  pale,  livid,  or  mottled;  and  coma  or 
convulsions  set  in.  The  breathing  is  quick  and  irregular.  The  skin 
becomes  cold,  or  alteriuitely  Injt  and  cold,  and  clammy  perspirations 
break  out.  Death  may  take  jilace  before  the  eruption  has  time  to  appear; 
or  a  slight  irregular  rash  comes  out,  should  the  child  live  long  enough. 

Several  cases  of  this  chaivacter  are  sometimes  met  with  in  the  same 
family,  its  nienibei's  l)ciug  ]-ii]>id]y  carried  off  one  after  another. 

4.  Scarlatina  sine  eruptione. — In  some  cases  there  is  fever,  with  a 
sore  thi'oat,  but  no  erupticm  appears.  This  is  liable  to  happen  in  second 
attacks. 

5.  Latent. — There  may  be  no  symptoms  whatever,  and  the  fact  of 
•u  patient  having  suffered  from  scarlatina  may  be  known  only  by 
desquamation  of  the  cuticle  taking  place ;  or  albuminuria  and  dropsy 
setting  in. 

In  addition  to  these  varieties  others  have  been  described  depending 
upon  the  characters  of  the  eruption,  such  as  papiUosa,  variegafa,  piistu- 
lusa,  pemphigoidea,  &c.,  but  they  are  of  no  practical  consequence. 

CoMrLiCATiONs  AND  Sequel^. — 1.  The  most  frequent  and  important 
complication,  and  the  one  that  I'equires  special  notice,  is  acute  nephritis 
and  its  consequences.  Many  authoiities,  indeed,  look  upon  this  moi'bid 
condition  as  part  of  the  disease.  It  is  imperative  in  all  cases  of  scai'latina 
to  examine  the  virine  at  frequent  intervals,  even  for  some  time  after 
apparent  convalescence.  Thei'c  is  often  a  certain  amount  of  albu- 
minui'ia,  as  in  other  febrile  diseases,  and  the  kidneys  are  always  more  or 
less  affected,  but  these  conditions  disappear  as  the  fever  subsides.  The 
renal  affection  generally  appears  during  or  after  desquamation,  and 
though  exposure  to  cold  seems  to  excite  it  in  some  instances,  as  a  rule  it 
comes  on  quite  independently  of  any  such  obvious  cause.  It  is  due  to 
the  deficient  action  of  the  skin,  which  involves  excessive  activity  on  the 
part  of  the  kidneys,  these  organs  having  at  the  same  time  to  remove 
large  quantities  of  waste-products.  Pi'obably  the  scarlatinal  poison 
itself  has  some  direct  inffuence  upon  the  I'enal  epithelium.  The  symp- 
toms are  similar  to  those  of  ordinary  acute  Brighfs  disease,  scai'latina 
being  in  fact  one  of  the  most  fi'equent  causes  of  this  affection.  The 
urine  becomes  diminished  or  suppressed  ;  is  highly  concentrated  ;  con- 
tains more  or  less  blood,  or  has  a  smoky  tint ;  is  highly  albuminous  ;  and 
presents  blood-corpuscles,  renal  epithelium,  and  epithelial,  blood,  or 
granular  casts  under  the  microscope.  Dropsy  sets  in,  beginning  usually 
in  the  subcutaneous  tissue,  and  it  may  spread  with  great  rapidity,  in- 
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volving  the  serous  membranes,  larynx,  and  lungs  in  some  cases.  More 
or  less  pyrexia  is  usually  present,  as  well  as  frequent  vomiting,  con- 
stipation, headache,  and  drowsiness ;  while  there  is  always  a  danger  of 
distinct  urtemic  symptoms  setting  in.  The  symptoms  may  subside  and 
disappear,  complete  recovery  taking  place;  or  a  form  of  chronic  Bright's- 
disease  may  remain  as  a  sequela.  In  some  instances  this  complaint 
seems  to  commence  as  a  chronic  affection.  Dr.  George  Johnson  is  of 
opinion  that  in  the  pi-esence  of  certain  casts  in  the  urine,  which  he  terms- 
"  exudation-cell  casts,"  or  "  white-cell  casts,"  and  which  he  thinks  may 
probably  be  made  up  of  leiicocytes,  we  have  the  means  of  diagnosing  the 
existence  of  the  glomei-ulo-nephritis  of  Klebs. 

The  remaining  complicatifms  or  sequelce  calling  for  notice  are  : — 
2.  Dropsy  without  albuminuria,  and  having  no  obvious  cause.  3.  Ulcera- 
tion of  the  throat,  either  a  continuation  and  extension  of  that  originally 
present;  or  a  new  form,  spreading  rapidly  with  much  sloughing,  and 
affecting  the  tissues  of  the  neck  widely.  Pus  may  then  find  its  way 
into  the  chest ;  or  the  vessels  of  the  neck  may  be  opened,  causing  fatal 
haemorrhage.  4.  Affections  of  the  joints,  either  of  a  rheumatic  character,, 
generally  mild,  rarely  severe  ;  or  ordinary  inflammation,  occasionally 
ending  in  suppuration  or  in  chronic  disease.  The  inflammation  is  some- 
times ai'ound,  rather  than  in  the  joints,  or  it  maybe  set  i\p  in  connection 
with  muscles.  5.  Serous  inflammations,  with  a  tendency  to  the 
formation  of  pus,  especially  pleurisy  and  pericarditis,  rarely  peritonitis, 
being  usually,  but  not  necessarily,  dependent  upon  renal  disease  or 
rheumatism.  6.  Laryngitis,  bronchitis,  or  pneumonia,  and  possibly 
phthisis.  7.  Endocarditis,  which  may  lead  to  permanent  organic  affec- 
tions of  the  valves  and  orifices  of  the  heart ;  rarely  suppurative  myo- 
carditis. 8.  Affections  of  the  ear.  These  are  by  no  means  uncommon,, 
and  include  otorrhoea ;  inflammation  of  the  tympanum  ending  in  sup- 
puration, followed  by  rupture  of  the  tympanic  membrane  ;  inflammation 
or  ulceration  of  the  Eustachian  tube,  with  subsequent  closure,  and  con- 
sequent deafness ;  rarely  necrosis  of  the  bones,  which  may  cause  menin- 
gitis, abscess  of  the  bi'ain,  or  facial  pai'alysis.  9.  Abscesses  in  various 
parts,  as  in  the  neck,  behind  the  pharynx,  or  in  the  mastoid  process,  but 
especially  in  connection  with  lymphatic  glands.  10.  Gangrene  occa- 
sionally, such  as  cancrum  oris.  11.  Conjunctivitis  and  keratitis,  with 
destruction  of  the  cornea  in  rare  instances.  12.  Whooping-cough. 
13.  Jaundice  occasionally.  14.  Acute  tuberculosis.  15.  Acute  maniai 
very  rarely. 

jPROGNOSis. — The  number  of  deaths  from  scarlatina  varies  greatly  at 
different  periods,  but  the  mortality  from  this  disease  is  considerable 
every  year.  A  careful  prognosis  should  always  be  given,  and  account 
must  be  taken  of  the  possible  complications  and  sequelce.  The  complaint 
is  most  fatal  among  very  young  children  ;  and  in  large  towns.  The 
chief  circumstances  which  render  the  prognosis  grave  are  a  severe 
epidemic  type  of  the  disease  ;  family  predisposition  to  a  fatal  termina- 
tion ;  great  depression  at  an  early  period  ;  typhoid  symptoms  at  any 
time ;  late  development  of,  or  a  tendency  to  duskiness  in  the  eruption, 
especially  if  accompanied  with  petechiae  or  hfemon-hages  ;  prominent 
nervous  symptoms ;  extensive  sloughing  or  ulceration  about  the  throat, 
haemorrhage,  and  other  dangerous  local  complications  ;  i"enal  inflamma- 
tion and  its  results  ;  and  severe  diarrhoea  or  vomiting.  Special  allusion 
must  be  made  to  pregnancy.    The  occurrence  of  scarlatina  in  connection 
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with  this  condition  is  extremely  dangerous,  and  life  may  be  desti-c^yed  in 
a  few  lionrs. 

Tkeaimi^nt. — 1.  In  tlie  first  phice,  the  general  measures  foi'  the 
preventiou  of  infection,  as  already  desci'ibed,  must  be  thoroughly 
carried  out  in  every  ])articular  in  cases  of  scarlatina,  and  it  is  always 
advisable  to  keep  patients  under  observation,  and  to  take  every  pre- 
caution, until  desquamation  has  entirely  ceased,  and  all  danger  of  the 
development  of  I'enal  disease  has  passed  away. 

2.  In  ordinaiy  cases  little  more  than  general  management  is  recjuired. 
The  bowels  sh(nild  be  acted  upon  occasicjnally ;  and  a  simple  saline 
mixture  may  be  administered,  such  as  one  containing  citrate  of  potassium 
or  solution  of  acetate  of  ammonium.  Barley-water,  lemonade,  or  iced 
water  may  be  given  freely  as  a  drink  ;  and  a  diet  of  milk  and  beef-tea  or 
chicken-broth  allowed.  The  skin  should  be  carefully  sponged  with  luke- 
warm water  twice  a  day,  different  pai'ts  being  exposed  in  succession  and 
then  dried  ;  to  this  water  may  be  added  a  little  carbolic  acid,  Condy's 
fluid,  or  camphor,  to  act  as  a  disinfectant.  Some  practitioners  pi-efer  a 
daily  tepid  bath  ;  and  others  recommend  that  oil,  grease,  or  vaseline 
should  be  rubbed  in,  or  carbolized  oil  applied,  with  the  view  of  prevent- 
ing the  desquamating  scales  from  being  blown  about,  and  at  the  same 
time  disinfecting  them.  When  the  fever  and  rash  have  subsided,  a 
daily  warm  bath  should  be  used,  the  patient  being  well  sci-ublied  with 
carbolic  or  other  disinfectant  soap,  in  order  to  get  rid  of  all  the  in- 
fectious epithelial  scales. 

What  may  be  regarded  as  a  specific  treatment  for  scarlatina  has  been 
recommended  by  Dr.  Illingwoi'th,  and  also  spoken  favourably  of  by 
othei's,  namely,  the  administration  of  biniodide  of  mercury,  on  the 
supposition  that  it  acts  as  a  germicide.  He  affirms  that  it  not  only 
modifies  the  course  of  the  disease,  and  prevents  its  worst  sequelte,  but  is 
also  an  eificient  pi'ophylactic.  When  begun  on  the  first  day  of  the  fever, 
he  states  that  it  ai'rests  it,  pi'cvents  the  rash  developing,  and  rapidly 
cures  the  inflamed  throat.  This  method  has,  however,  been  tried  at  the 
London  Fever  Hospital  without  beneficial  results. 

3.  Some  of  the  principal  symptoms  which  may  call  for  active  inter- 
ference in  cases  of  scarlet  fever  will  now  be  considered. 

The  throat-symptoms  are  best  relieved  in  ordinaiy  cases  by  sucking  ice 
or  inhaling  steam.  If  there  is  nuach  redness  and  swelling  these  measi^res 
should  be  steadily  persisted  in,  or  the  throat  may  be  gargled  frequently 
with  lukewarm  water,  if  the  patient  is  old  enough  to  perform  this  act, 
heat  and  moisture  being  at  the  same  time  applied  externally  over  the 
neck,  or  cotton-wool.  It  may  possibly  be  advisable  to  apply  a  few 
leeches  about  the  angles  of  the  jaw,  but  very  seldom.  For  ulceration 
and  gangrene  antiseptic  gargles  should  be  freely  used,  or  if  these  cannot 
be  employed,  the  application  may  be  made  with  a  brush,  or  in  the  form  of 
spray.  The  best  antiseptic  remedies  are  carbolic  acid,  creasote,  chlorate 
of  potassium,  Condy's  fluid,  or  sulphurous  acid  ;  some  prefer  solution  of 
chlorinated  soda,  chlorine  water,  dilute  hydi'ochloric  acid,  common  salt, 
peroxide  of  hydrogen,  or  boro-glyceride.  Tannic  acid  has  also  been 
specially  advocated  as  a  local  application.  It  may  be  requisite  to  touch 
ulcers  with  nitrate  of  silver  or  its  solution. 

If  the  throat  is  in  a  serious  condition,  it  is  most  important  to  attend  to 
general  treatment.  Nourishing  food,  in  the  form  of  soups,  meat-extracts, 
milk,  &c.,  as  well  as  stimulants,  especially  port  wine  or  brandy,  must  be 
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given  more  or  less  freely  in  proportion  to  the  state  of  prosti'ation  of  the 
patient,  which  is  often  considerable  in  these  cases.  At  the  same  time  tinc- 
ture of  perchloride  of  iron  should  be  administered  in  full  doses — m^xx-xl 
every  three  or  four  hours,  alone  or  combined  with  quinine  or  a  mineral 
acid,  or  with  chlorate  of  potassium.  In  some  cases  ammonia  and  tinc- 
ture of  bark  are  preferable.  Cai-bolic  acid  and  sulphocarbolates,  creasote, 
hypochlorite  of  sodium,  the  hyposulphites,  and  other  antisepiics  have 
been  much  commended  in  scarlatina  anginosa,  and  there  is  no  harm  in 
giving  either  of  these  at  the  same  time  as  the  remedies  just  indicated. 
Carbolic  acid  and  salicylic  acid  or  salicylate  of  sodium  have  been 
specially  I'ecommended  in  the  treatment  of  all  cases  of  scarlatina. 
Another  method  advocated  is  by  oxygen,  either  inhaled,  or  adininistered 
in  the  form  of  oxygenated  water.  Chlorate  of  potassium  may  be  allowed 
freely  as  a  drink.  When  the  nostrils  are  blocked  up,  and  there  is  much 
nasal  discharge,  it  is  well  to  wash  out  the  meatuses  occasionally  with 
some  weak  disinfectant  solution,  or  a  weak  solution  of  nitrate  of  silver 
may  be  required.  The  ears  may  need  similar  treatment.  Should 
there  be  a  discharge  from  the  conjunctivae,  the  eyes  should  be  bathed 
with  cold  water  at  intervals. 

In  actual  practice  it  is  not  uncommonly  exceedingly  difficult  to  carry 
out  the  insti'uctions  just  given,  especially  when  we  have  to  deal  with 
young  children  who  cannot  or  will  not  swallow  ;  much  must  then  depend 
upon  the  judgment,  sagacity,  and  firmness  of  the  practitioner,  but  it 
must  be  borne  in  mind  that  the  only  hope  of  recovery  in  a  large  number 
of  this  class  of  cases  lies  in  free  support  of  the  patient,  and  if  the  neces- 
sary materials  cannot  be  introduced  into  the  stomach,  they  must  be 
administered  by  enemata. 

The  other  conditions  which  are  likely  to  call  for  attention  in  scarlet 
fever  are  hyperpyrexia ;  adynamic  symptoms  ;  restlessness,  sleepless- 
ness, or  delirium.    These  must  be  treated  as  in  other  febrile  diseases. 

4.  One  or  more  of  the  complications  and  sequelae  mentioned  often 
require  special  treatment  in  cases  of  scarlatina.  Allusion  must  be  par- 
ticularly made  to  the  management  of  the  renal  affection.  This  should 
be  combated  by  free  diy-cupping  over  the  loins,  or  it  may  in  some  cases 
even  be  advisable  to  take  a  little  blood  from  the  renal  region ;  the  appli- 
cation of  hot  poultices  over  the  same  region,  frequently  changed  ;  the 
employment  of  hot-aii-  or  vapour  baths,  in  order  to  excite  skin-action ; 
purgation  by  means  of  compound  jalap  powder  ;  and  a  plentiful  supply 
of  diluent  drinks,  with  a  simple  saline  mixture.  When  the  acute  sj  mptoms 
have  subsided,  some  preparation  of  ii'on  is  most  valuable,  especially  the 
tincture  of  the  perchloride ;  quinine  is  also  a  useful  remedy  at  this 
time.  Hijemorrhage  from  the  throat  may  be  troublesome  or  dangerous, 
and  Mr.  Pepper  has  successfully  tied  the  common  carotid  artery  for 
bleeding  taking  place  in  connection  with  a  post-pharyngeal  abscess  after 
scarlatina. 

5.  For  those  extremely  malignant  cases  of  scarlatina  which  are 
attended  with  early  and  severe  cerebral  symptoms  no  treatment  is  of 
much  avail,  for  they  generally  prove  fatal.  The  use  of  a  hot  mustard- 
hath  or  cold  'Water  ajfusion  seems  likely  to  do  most  good.  A  blister  may 
be  applied  to  the  nape  of  the  neck  ;  and  stimulants  administered  by 
means  of  enemata. 
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Chapthk  IX. 

RUBEOLA— MORBILLI— MEASLES. 

^TiOLOCiY. — Measles  is  markedly  infectious,  especially  when  tlie  ei'uptioii 
is  out,  and  its  contaoium  passes  off  abundantly  in  the  exhalations  of  a 
patient,  but  especially  in  the  breath,  the  air  around  being  thus  contami- 
nated, though  it  is  not  very  diffusible.  The  disease  spreads  rapidly  in 
houses,  01'  where  childi'en  are  collected  togethei',  as  in  schools.  The 
cough  in  the  catarrhal  stage  helps  its  dissemination.  It  is  also  conveyed 
by  fomites.  Children  have  undoubtedly  taken  the  disease  from  sleeping 
in  a  bed  or  room  previously  occupied  by  a  patient  suffering  from  measles. 
Inoculation  has  been  accomplished  through  the  blood,  serum,  nasal  and 
other  secretions.  Infection  j^robably  lasts  from  the  incub.ition-period 
for  at  least  a  month,  and  it  may  be  two  months  ;  but  is  most  marked 
•during  the  prodromal  and  eruption-stages.  The  time  it  clings  to 
fomites  or  rooms  is  uncertain.    A  second  attack  very  rai-ely  occui's. 

Micrococci  have  been  described  in  cases  of  aiieasles  in  the  blood,  the 
catarrhal  exudations,  the  expired  air,  the  papules  and  capillary  vessels 
of  the  skin,  and  in  the  liver  and  lungs ;  as  well  as  other  organisms. 
These  have  been  regarded  as  the  contaginvi,  but  on  no  adequate  grounds. 

Children  are  most  frequently  affected  with  iiieasles,  but  those  only  a 
few  months  old  often  escape  during  an  epidemic,  while  no  age  is  exempt. 
Epidemics  are  more  liable  to  occur  during  cold  and  damp  seasons. 

Anatomical  Characters. — The  chief  anatomical  change  in  measles  is 
the  specific  eruption,  but  this  often  disappears  to  a  great  extent  after 
death.  It  is  due  to  hypera^mia  of  the  skin,  Avith  some  intiammatory 
•exudation;  and  in  certain  forms  minute  extravasations  of  Idood  occur. 
The  conjunctivne,  and  the  mucous  lining  of  the  nasal  cavities,  their 
communicating  sinuses,  the  throat,  and  the  air-passages,  are  in  a  state 
of  congestion  or  catarrh.  More  or  less  bronchitis  is  invariably  present; 
but  in  fatal  cases  it  is  usually  extensiA^e  and  of  the  ca]:)illary  A  ariety, 
being  associated  Avith  collapse  of  the  lungs  and  lobular  pneumonia. 
Laryngitis  is  not  unfi-equent.  The  s])leen  is  moderately  enlarged.  The 
blood  is  dai'k  and  fluid  in  fatal  cases. 

Symptoms. — 1.  Incubation-stage. — This  generally  lasts  from  eight  to 
twelve  days,  but  may  possildy  extend  to  eighteen  days.  By  inoculation 
measles  has  been  produced  in  seven  days.  As  a  I'ule  there  ai-e  no 
.symptoms  during  this  stage. 

2.  Invasion-stage. — Measles  usually  sets  in  somewhat  acutely,  Avith 
chilliness,  actual  i-igors,  oi'  occasionally  couAnilsions.  Then  folloAv  the 
•ordinary  symptoms  of  pyrexia,  but  these  are  not  of  great  severity  in  the 
majority  of  cases,  though  the  temperature  rises  I'apidly  to  101°  or  102°, 
and  now  and  then  CA'cn  to  104°.  A  child  attacked  Avith  the  complaint 
is  languid,  instable,  and  I'estless,  or  may  be  somewhat  delirious  at  night. 
The  most  striking  symptoms,  hoAvever,  are  those  of  so-called  catarrh  or 
coryza.  The  eyes  are  injected  and  watery,  Avith  a  feeling  of  soreness  and 
.sandiness,  and  a  dislike  for  light,  the  eyelids  being  also  red  and 
tumetied.    There  is  a  constant,  irritating,  Avatery  discharge  from  the 
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nose,  with  frequent  sneezing;  and  occasionally  epistaxis  takes  place.  A 
sense  of  tightness,  fulness,  or  actual  pain  is  experienced  over  the  frontal 
sinuses.  The  throat  is  generally  a  little  sore  and  red,  and  the  voice 
somewhat  husky  or  hoarse,  but  these  symptoms  are  not  prominent.  The 
catarrh  of  the  air-passages  is  indicated  by  a  sense  of  tightness  and  un- 
easiness over  the  chest ;  frequent  cough  ;  quick  breathing ;  and  wheezing 
or  dry  i-honchal  sounds  or  rlionchal  fremitus.  A  little  epigastric  pain 
and  tenderness  is  sometimes  complained  of,  or  even  general  abdominal 
pains,  and  there  may  be  much  vomiting.  The  bowels  are  generally 
constipated,  but  may  be  reiiixed. 

3.  Eruption-stage. —  The  rash  of  measles  makes  its  appearance  in  most 
cases  on  the  fourth  day.  but  may  come  out  from  the  first  to  the  seventh 
or  eighth  day.  It  begins  usually  on  the  face,  especially  on  the  forehead, 
by  the  roots  of  the  hair,  on  the  bridge  of  the  nose,  on  the  chin,  and  on 
the  back  of  the  neck,  tben  spreads  to  the  trunk,  and  lastly  to  the  limbs, 
appearing  in  these  parts  in  almost  distinct  crops  on  three  successive  days, 
but  occasionally  it  is  first  evident  on  the  limbs.  Commencing  as  small 
scattered  red  spots,  these  enlarge  to  the  size  of  a  millet-seed  or  a  small 
pea,  and  beii'ome  perceptibly  raised  and  papular,  especially  on  the  face, 
eventually  being  flattened  at  the  summit.  They  are  distinct  to  the 
toiich,  smooth,  and  sometimes  have  a  firm  feel.  Collie  states  that  with 
the  spots  come  out  very  minute  pimples,  occupjang  chiefly  the  bridge  of 
the  nose  and  the  chin. 

The  eruption  tends  to  form  lines,  spii-als,  or  patches  of  a  crescentic, 
semilunai-,  or  irregularly-circular  shape.  In  some  cases  it  is  so  abundant 
and  confltient  as  to  form  extensive,  irregular,  thoiigh  well-defined 
patches,  almost  uniformly  red,  but  with  elevations  upon  them  ;  in  others 
it  is  only  sparsely  scattered,  especially  on  the  limbs,  where  Collie  states 
that  it  does  not  usually  become  confluent ;  or  it  may  be  limited  to  the  face 
and  upper  part  of  the  chest.  The  tint  varies,  and  is  described  as  rose- 
coloured,  dark-raspberry,  lilac,  and  yellowish-red  ;  it  genei-ally  tends  to 
be  dusky.  It  is  more  mai'ked  and  brighter  on  exposed  parts,  such  as  the 
hands  and  face.  Pressure  removes  the  colour  temporarily,  leaving  a 
slight  yellowish  hue.  If  the  rash  is  very  intense,  minute  vesicles  may 
form ;  and  small  petechial  extravasations  are  sometimes  observed.  It 
goes  on  increasing  for  about  twelve  hours,  being  at  its  height  on  the  fifth 
or  sixth  day  in  ordinary  cases,  and  then  declines  in  the  same  order  in 
which  it  appeared,  the  elevations  subsiding,  and  only  a  reddish  or 
coppery  discoloration  remaining,  the  latter  continuing  for  some  time. 
The  cuticle  desquamates  slightly,  separating  in  the  form  of  fine  powdery 
scales,  especially  on  the  face  and  whei-e  the  eruption  has  been  con- 
siderable ;  rarely  does  it  come  off  in  patches.  Occasionally  the  eruption 
suddenly  recedes. 

Dui'ing  the  height  of  the  rash  the  face  and  hands  are  often  somewhat 
puffy  and  swollen.  Frequently  much  itching  is  felt,  and  the  skin  is 
irritable. 

The  catarrhal  symptoms  generally  increase  during  the  progress  of  the 
eruption  to  its  height.  The  conjunctivfe  and  mucous  membrane  of  the 
nose,  mouth,  and  throat  are  more  or  less  inflamed,  and  various  discharges 
escape,  or  ulceration  is  occasionally  produced.  Deafness  is  now  and  then 
noticed,  owing  to  the  Eustachian  tube  being  involved.  The  tongue  is 
much  furred,  usually  moist,  and  presents  a  few  enlarged  and  red  papillae  ; 
it  cleans  in  patches  ;  sometimes  it  tends  to  be  dry  and  brown.  Vomiting 
and    diarrhoea   may  be    prominent   and   persistent  symptoms.  The 
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lymphatic  o-]ands  are  enlarged.  The  chest-symptoms  and  physical  signs 
indicate  moi'e  or  less  extensive  bronchial  catarrh,  the  congh  becoming 
moist,  with  muco-pnrulent  expectoration;  and  rlionchal  fremitus,  with 
various  I'honchal  sounds,  being  detected  on  examination. 

The  urine  is  febrile,  and  abundant  lithates  are  deposited  on  standing; 
it  has  a  peculiar  odour;  and  not  uncommonly j there  is  slight  albumi- 
nui'ia,  (ii-  sometimes  Idood  is  passed.  The  sweat  and  bi'eath  are  said  to 
have  a  ]iecu]iar  smell. 

Convalescence  genei'ally  begins  in  cases  of  measles  about  the  end  of  the 
first  week,  and  is  usually  complete  by  the  end  of  the  second  week. 

Temperature. — This  increases  up  to  the  height  of  the  rash,  especially 
during  the  later  pei'iod,  thei'e  being,  according  to  Dr.  E.  Fox,  a  fall 
befoi'e  the  commencement  of  the  eruption-stage.  It  does  not  usually 
reach  above  103°.  Morning  I'eniissions  may  be  slight,  mai-ked,  or  absent. 
Defervescence  takes  place  from  the  ff)urth  to  the  tenth  day,  as  a  rule  by 
rapid  crisis,  the  tempei'ature  falling  2°,  3°,  4°,  or  even  5°  in  12  hours. 
After  one  or  two  slight  evening  exacerbations  the  temperature  becomes 
normal,  or  falls  even  below  this  point  for  a  few  days.  In  rare  instances 
it  rises  to  108"  or  109°.  It  must  be  remembered  that  the  temperature 
may  be  much  influenced  by  comjilications  in  measles. 

Varietiks. — The  varieties  of  measles  are: — 1.  Morbilli  mitiores, 
vulgares,  i)r  simplices. — This  is  the  ordinary  form  already  described. 
2.  Sine  eruptione. — Sometimes  there  is  fever  and  catarrh,  but  no 
eruption  appears. — 3.  Sine  catarrho. — There  may  be  no  catarrh,  and 
occasionally  even  pyrexia  is  absent,  so  that  the  disease  is  merely  indicated 
by  its  eruption.  4.  Graviores,  malignant,  black,  or  haemorrhagic. — 
This  form  may  depend  upon  the  epidemic  character  of  the  disease  ;  or 
upon  an  unhealthy  state  of  the  patient.  At  first  the  symptoms  may  be 
milfl,  or  they  assume  a  virulent  aspect  from  the  outset.  The  malignant 
variety  of  measles  is  characterized  by  typhoid  symptoms  ;  sevei'e  nervous 
distui-bance  ;  and  iiTegularities  in  the  eruption.  There  is  gi'cat  depi'es- 
sion  and  prostration,  with  a  very  weak,  frequent,  and  iri'egiilar  ])ulse, 
cold  extremities,  a  dry  and  brown  tongue,  and  sordes  on  the  teeth  and 
lips.  Twitcliings,  picking  at  the  bed-clothes,  convulsions,  delirium  of  a 
low  and  muttering  character,  or  stupor,  are  generally  observed  at  a  very 
eai'ly  pei-iod.  The  eruption  comes  out  only  slightly  and  irregularly, 
often  leceding  and  I'eappearing.  It  is  distinctly  livid,  purple,  or  black, 
being  mixed  with  abundant  petechise,  especially  about  the  legs ;  and 
sometimes  hjemorrhages  from  mucous  siiifaces  take  place.  Extensive 
bronchitis,  pulmonary  congestion,  or  pneumonia  are  liable  to  set  in. 
Death  usually  occurs  from  asthenia,  coma,  or  asphyxia. 

Complications  and  Sequel.*i<:. — These  include-.— 1.  Affections  of  the 
respiratory  organs  more  especially,  which  may  become  dangerous  during, 
or  subsequent  to,  the  attack  of  measles.  They  comprise  acute  laryngitis, 
catarrhal  or  croupous ;  chronic  laryngitis;  capillary  bronchitis;  chronic 
bronchial  catari'h  ;  lobular  collapse  ;  ci-oupous  pneumonia  rarely  ; 
catai-i'hal  or  broncho-pneumonia;  pleurisy;  acute  or  chronic  phthisis; 
very  rai'ely  gangrene  of  the  hing.  2.  Convulsions.  3.  Acute  tuber- 
culosis. 4.  Intlammatoiy-  affections  in  connection  with  the  eyes,  nose,  or 
ears,  tending  to  become  chronic,  and  being  accompanied  with  discharges  ; 
these  may  ultimately  lead  to  serious  consequences  in  exceptional  cases, 
such  as  desti-uction  of  the  eye,  permanent  deafness,  cei-ebral  meningitis 
or  abscess,  or  pyamiia.  5.  Inflammation  of  the  glands  of  the  neck  and  other 
parts,  which  may  remain  permanently  enlarged.    6.  Severe  diarrhoea, 
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which  may  become  chronic ;  ov  occasionally  dysentery.  7.  Acute  Bright's 
disease  rarely.  8.  Gangrene  of  the  cheeks  or  labia  in  exceptional  in- 
stances, in  childx-en  lowered  by  bad  living  or  previous  disease.  9.  Diph- 
theria as  a  sequela. 

Prognosis. — As  a  rule  the  immediate  prognosis  of  measles  is  favour- 
able, but  the  number  of  deaths  varies  much  in  different  epidemics,  the 
average  being  about  10  to  12  per  cent.  The  mortality  is  greater  in 
very  young  children  and  in  elderly  persons ;  in  large  towns  ;  in  cold 
climates  ;  dui'ing  cold  and  damp  seasons ;  or  daring  extremely  hot 
seasons  in  hot  climates.  It  is  also  increased  by  unfavourable  hygienic 
conditions,  bad  feeding,  and  debility  or  impaired  health  from  any  cause. 
The  supervention  of  measles  in  cases  of  acute  or  prolonged  chronic 
disease  is  often  very  serious  ;  it  is  also  highly  dangerous  in  scurvy  and 
allied  conditions.  The  chief  sources  of  danger  in  measles  are  the  pul- 
monary complications.  The  malignant  variety  is  necessarily  exceedingly 
grave,  and  should  recovery  take  place  convalescence  is  much  delayed. 
Sequelae  are  very  liable  to  follow  measles,  and  these  must  be  borne  in 
mind  when  giving  a  prognosis  ;  while  it  may  be  a  long  time  before  the 
general  health  is  fully  re-established. 

Treatment. — Decidedly  the  px-incipal  indication  in  the  majority  of 
cases  of  measles  is  to  ward  off  any  dangerous  complications  in  connection 
with  the  respiratory  organs.  This  is  best  carried  out  by  keeping  the 
patient  in  bed,  in  a  room  maintained  at  a  uniform  temperature  of  from 
60°  to  65°  F.,  according  to  the  time  of  the  year,  into  which  steam  from 
a  boiling  kettle  may  be  admitted.  All  exposure  to  draughts  must  be 
carefully  avoided  until  the  entire  course  of  the  disease  has  been  run 
through,  and  the  bronchitic  symptoms  have  subsided.  The  patient 
must  remain  quiet,  and  it  is  well  to  darken  the  room  somewhat.  Only 
a  liquid  diet  should  be  given,  but  it  need  not  be  too  low.  The  bowels 
must  be  kept  regularly  open  by  the  aid  of  mild  aperients.  A  mixture 
containing  solution  of  acetate  of  ammonium,  ipecacuanha  wine,  and 
compound  tincture  of  camphor  if  the  cough  is  troublesome,  may  be 
administered.  If  there  is  much  oppression  and  a  sense  of  tightness 
about  the  chest,  a  sinapism  or  hot  poultices  or  fomentations  should  be 
applied.  Thirst  is  to  be  alleviated  by  sucking  ice,  or  by  means  of  small 
quantities  of  acid  drinks.  If  there  is  much  heat  and  discomfort  about 
the  skin,  careful  sponging  with  tepid  water  may  be  resorted  to,  only  a 
limited  surface  being  exposed  at  the  same  time.  Should  bronchitis 
become  extensive,  tending  to  involve  the  smaller  tubes,  it  is  best  treated 
by  giving  ipecacuanha  wine  in  moderate  doses;  avoiding  all  opiates; 
encouraging  cough ;  and  applying  linseed-meal  poultices  or  sinapisms 
freely  over  the  chest.  Local  removal  of  blood  to  a  small  extent  may 
now  and  then  be  indicated  in  plethoric  children.  In  most  of  these 
cases,  however,  stiinulants  are  called  for,  such  as  carbonate  of  ammonium 
and  spirit  of  chloroform,  with  more  or  less  wine  or  brandy,  and  abundance 
of  liquid  nourishment.  If  signs  of  suffocation  appear,  mustard  baths  or 
warm  baths  with  cold  douching  should  be  resorted  to,  as  well  as  artificial 
respiration.  All  forms  of  pneumonia  require  a  stimulant  plan  of  treat- 
ment in  cases  of  measles. 

Laryngeal  symptoms  should  be  treated  by  the  constant  application  of 
heat  and  moisture  externally  over  the  larynx;  and  the  assiduous  employ- 
ment of  inhalations  of  steam.  Other  complications  must  be  attended  to 
should  they  arise. 

Any  tendency  towards  the  typhoid  condition  must  be  combated  by  the 
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free  use  of  stimulants  and  nourishing  food.  If  the  ei'U])tion  suddenly 
I'ecedes,  it  is  recommended  to  try  to  bring  it  out  again  by  means  of 
various  baths,  and  by  the  administration  of  warm  drinks  internally,  but 
this  must  be  done  with  caution. 

During  co7ivalescence  from  measles  it  is  necessary  to  exercise  much  care 
for  some  time  ;  to  guard  against  colds  ;  and,  in  order  to  restoi'e  the  health 
fully,  it  is  often  advisable  to  give  quinine,  iron,  and  cod-liver  oil,  and  to 
recommend  change  of  air  to  a  suitable  climate,  as  well  as  cold  bathing, 
especially  with  salt  water.  The  clothing  must  be  warm,  and  flannel 
should  be  worn  next  the  skin.  Sequelse  not  uncommonly  require  atten- 
tion after  measles. 


Chaptek  X. 

ROTHELN— RUBEOLA   NOTHA— EPIDEMIC  ROSEOLA— 
G-ERMAN  MEASLES. 

It  is  necessary  to  consider  briefly  an  affection  to  which  the  above  and 
other  names  have  been  applied,  which  is  now  generally  recognized  as  an 
independent  complaint.. 

Etiology. — Rotheln  has  been  regarded  either  as  a  mild  form  of 
measles  or  scai'latina ;  or  as  a  combination  of  these  two  diseases,  and 
hence  termed  hyhricl  measles  or  hyhrid  scarlatina.  The  general  opinion, 
however,  is  that  it  is  quite  distinct  fi'om  both  these  complaints,  though 
resembling  them  in  many  of  its  features,  and  that  it  is  undoubtedly  an 
independent  acute  .syeci/ic /erer,  pi'opagated  by  a  specific  contagium.  Dr. 
Robert  Liveing  believes  that  rotheln  is  far  less  contagious  than  either 
measles  or  scai'latina,  but  that  it  is  more  distinctly  epidemic,  at  least  in 
this  country,  even  than  ordinary  measles,  and  certainly  more  so  than 
scarlatina.  The  contagium  probably  comes  oft'  in  the  breath  and 
cutaneous  exhalations.  The  disease  only  occurs  once  usually.  Adults 
may  be  attacked  as  well  as  children. 

Symptoms. — Rotheln  is  almost  invariably  a  very  mild  disease,  but  in 
exceptional  instances  it  assumes  a  serious  type,  as  in  two  epidemics, 
observed  by  Dr.  Cheadle,  in  which  the  symptoms  were  of  a  sevei'e  and 
even  malignant  character. 

1.  Incubation-stage. — The  incubation-period  of  rotheln  may  range 
from  ten  to  twenty-one  days.    There  are  no  symptoms. 

2.  Invasion-stage. — Rotheln  may  be  ushered  in  with  slight  shiver- 
ings,  ])ains  about  the  body  and  limbs,  and  p^'i-exia,  while  sore-throat  is 
almost  always  complained  of,  which  differs  from  that  of  scarlatina  in 
being  much  less  severe,  the  local  inflammation  very  seldom  going  on  to 
ulceration.  The  glands  of  the  neck  are  enlarged.  In  many  cases,  but 
not  nearly  so  frequently,  signs  of  catarrh  are  present,  such  as  are  observed 
in  measles.  The  intensity  of  the  symptoms  is  generally  comparatively 
mild,  and  not  uncommonly  they  are  quite  insignificant;  though,  on  the 
other  hand,  they  may  be  rather  sevei'e,  the  temperature  running  up  to 
103°,  or  even  higher  in  some  instances  ;  usually  it  reaches  its  height  on 
the  second  day. 
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3.  Eruption-stage. — The  rash  of  I'otheln  comes  out  generally  on  the 
second  day,  or  even  within  the  first  twenty-four  hours  ;  it  may  be 
delayed,  however,  until  the  third  or  fourth  day.  Its  amount  is  usually 
in  proportion  to  the  intensity  of  the  early  symptoms.  It  appears  more 
or  less  simultaneously  over  the  body,  but  rather  earlier  on  the  face  and 
chest,  and  is  less  marked  on  the  limbs  than  elsewhere.  At  first  the 
rash  resembles  that  of  measles,  consisting  of  a  number  of  minute  red 
papules,  which  become  grouped  in  patches,  but  these  are  mox'e  irregular 
and  less  distinctly  crescentic  than  the  patches  observed  in  measles. 
The  colour  is  also  rather  brighter  than  in  this  disease,  and  it  is  deeper 
at  the  centre  than  towards  the  circunifei'ence  of  the  patches  ;  a  brownish 
hue  has  been  described.  In  some  instances  the  groups  coalesce  either 
partially  or  completely,  so  that  the  skin  is  uniformly  red  over  a  greater 
or  less  extent  of  surface,  and  then  the  rash  becomes  more  like  that  of 
scarlatina.  The  eruption  lasts  longer  than  that  of  either  measles  or 
scarlatina,  its  duration  being  never  less  than  four  or  five  days,  and  it 
may  continue  for  eight  or  ten  days.  Slight  desquamation  of  the  cuticle 
follows,  but  this  is  never  a  prominent  feature,  being  merely  of  a  fur- 
faraceous  character.  When  the  rash  appears,  the  general  symptoms 
abate  considerably  in  most  cases,  but  the  sore-throat  persists,  being 
often  the  last  symptom  complained  of,  and  continuing  sometimes  for 
several  days  after  the  rash  has  disappeared. 

Rotheln  is  unattended  by  any  particular  complications  or  sequelce  as  a 
rule.  Slight  albuminuria  is  not  uncommon,  but  it  soon  passes  away. 
In  rare  instances  acute  renal  disease  with  dropsy  sets  in ;  and  I  believe 
that  I  have  met  with  a  case  in  which  a  [fatal  result  has  thus  been 
brought  about. 

Prognosis. — This  is  highly  favourable,  death  from  rotheln  being  an 
exceedingly  rare  event,  while  recovery  is  usually  speedy  and  complete. 

Treatment. — All  that  is  needed  is  to  keep  the  patient  in  bed  ;  to  give 
a  liquid  diet ;  and  to  administer  an  aperient  if  necessary,  with  some 
simple  saline  mixture.  Should  the  thi'oat  be  very  sore,  it  may  be 
gargled  with  milk  and  warm  water.  Of  course  the  treatment  must  be 
modified  in  severe  cases,  according  to  the  symptoms  present. 


Chapter  XI. 

VARIOLA— SMALL-POX. 

Etiology. — The  specific  poison  which  generates  small-pox  is  very  easily 
conveyed  from  one  individual  to  another  by  inoculation,  contact,  and 
infection.  It  exists  in  the  blood,  in  the  contents  of  the  eruption,  and  in 
the  substance  of  the  dried  scabs,  being  also  given  off  abundantly  in  the 
various  secretions,  excretions,  and  exhalations,  especially  in  those 
emanating  from  the  lungs  and  skin.  Inoculation  can  be  accomplished 
through  the  blood,  as  well  as  most  effectually  through  the  contents  of 
the  eruption,  and  the  dried  scabs  which  follow  the  pustules.  Small-pox 
is  one  of  the  most  infectious  diseases,  and  its  contagium  can  be 
couveyed  to  considerable  distances  through  the  air,  especially  from 
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small-pox  hospitals.  It  is  exceedingly  dangerous  to  be  in  the  vicinity 
of  a  patient  suffering  from  this  disease,  even  in  its  mildest  foi'm,  as  this 
may  originate  the  most  virulent  type.  The  fluid  obtained  from  the 
small-pox  eruption  can  be  kept  for  an  indefinite  time  between  two  pieces 
of  glass,  or  on  ivory  points,  and  still  retains  its  contagious  properties. 
The  poison  also  clings  tenaciously  to  fomites,  especially  to  clothes  and 
other  articles  of  a  rough  texture,  and  retains  its  vitality  for  a  long 
period ;  therefore  it  is  highly  dangerous  to  go  into  a  room  which  has 
been  occupied  by  a  small-pox  patient  until  this  has  been  most  thoroughly 
disinfected;  while  clothing,  bedding,  and  other  articles  will  cei'tainly 
propagate  the  disease  unless  treated  in  a  similar  manner.  There  can  be 
no  doubt  but  that  the  disease  has  been  not  uncommonly  conveyed  by 
the  agency  of  cabs.  I  have  known  several  instances  in  which  j^ersons 
suff'ei-ing  from  mild  variola  have  come  as  out-patients  to  hospitals,  and 
as  they  remain  for  some  time  among  the  other  patients,  it  is  not  at  all 
improbable  that  the  affection  is  sometimes  disseminated  in  that  way. 
Moreover,  the  complaint  is  not  uncommonly  so  slight  that  those  suffei'- 
ing  from  it  attend  to  their  daily  avocations  during  the  entire  course  of 
the  attack,  and  thus  carry  infection  far  and  wide. 

With  regard  to  the  nature  of  the  <!ontagium  of  small-pox,  it  is  sup- 
posed to  be  associated  with  micrococci,  which  have  been  found  in  the 
pustules  and  neighbouring  lymphatics  of  the  skin,  and  are  said  to  take 
a  prominent  part  in  developing  the  eruption,  being  also  j^resent  in  con- 
nection with  certain  secondary  lesions  which  occur  in  internal  organs. 
Dr.  Burdon  Sanderson  thinks,  however,  that  we  have  no  evidence  that 
these  oi'ganisms  carry  with  them  the  specific  contagium  of  the  disease. 

The  safer  conclusion  as  regards  the  time  during  which  infection  lasts 
in  small-pox  is  to  consider  it  as  at  any  rate  beginning  with  the  earliest 
appearance  of  symptoms,  and  continuing  for  some  time  after  the  eruption 
has  disappeared ;  it  has  even  been  supposed  that  the  complaint  may  be 
conveyed  in  the  incubation-stage.  The  danger  is  greatest  dui-ing  the 
]ieriod  of  suppuration.  It  is  very  important  to  bear  in  mind  that  the 
bodies  of  those  who  have  died  from  small-pox  may  undoubtedly  convey 
infection.  A  second  attack  is  only  rarely  met  with,  but  even  a  third 
may  occur. 

Predisposing  causes. — Variola  may  be  met  with  at  any  age.  It  attacks 
most  commonly  and  most  severely  those  who  have  either  not  been 
vaccinated  at  all,  or  only  inefficiently.  Collie  writes  :  "  Efficient  vacci- 
nation destroys  entirely  the  susceptibility  of  the  individual  to  small-pox. 
In  no  case  have  I  met  with  an  efficiently  vaccinated  small-pox  nurse, 
unprotected  by  a  previous  attack,  who  contracted  small-pox,  howevei- 
much  exposed  to  it."  Constitiition  and  race  seem  to  influence  the  occur- 
reiice  and  characters  of  the  disease.  Some  individuals  resist  all  infec- 
tion, and  cannot  even  be  inoculated.  The  negro  and  dark  races  genei'ally 
suffer  severely.  Dread  of  infection  is  said  to  act  as  a  predisposing  cause 
of  small-pox.  The  lower  classes  suffer  most ;  but  genei'al  insanitary 
conditions  are  said  to  have  no  influence  over  the  spread  of  the  disease, 
except  in  so  far  as  these  may  favour  the  action  of  the  cause  of  over- 
crowding (Collie). 

Anatomical  Characters.^ — The  eruption  of  .small-pox  constitutes  one 
of  its  most  prominent  anatomical  characters,  and  it  is  the  result  of 
circumscribed  inflammation  of  the  skin,  extending  more  or  less  deeply. 
There  is  first  congestion,  which  some  believe  begins  in  the  follicles  of 
the  skiu.    Then  the  papilliB  enlarge,  and  the  cells  of  the  rete  mucosum 
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increase,  thus  giving^  rise  to  papules.  A  layer  of  soft  whitish  exudation 
is  desci-ibed  as  forming  between  the  cuticle  and  the  true  skin,  due  to 
proliferation  of  the  cells  of  the  rete  mucosum.  Next  a  clear  tluid 
collects  beneath  the  superficial  layer  of  the  epidermis,  a  vesicle  being 
thus  formed,  and  subsequently  pus  is  produced.  The  pustules  either 
rupture  or  dry  wp.  The  true  skin  may  be  extensively  involved  and 
destroyed. 

Mucous  surfaces  are  not  uncommonly  affected  in  small-pox,  especially 
the  conjunctiva?,  and  the  mucous  membi-ane  of  the  mouth,  thi-oat,  and 
nose.  Occasionally  the  whole  extent  of  the  respiratory  or  alimentary 
mucous  tract  is  involved.  There  may  be  merely  signs  of  inflammation ;  or 
the  specific  eruption  may  be  observed  in  certain  parts.  Collie  states  that 
it  is  found  on  the  mucous  membrane  of  the  cheeks,  on  the  tongue  towards 
the  tip  and  edges,  on  the  hard  and  soft  palate,  on  the  tonsils,  on  the  epi- 
glottis, in  the  larynx  and  trachea,  occasionally  in  the  bronchi  as  far  as  the 
third  division,  and  in  the  oesophagais,but  not  in  the  stomach  or  intestine.  It 
has  been  described  as  occurring  even  on  serous  surfaces.  Various  organs 
are  often  inflamed,  as  well  as  serous  membranes,  especially  the  pleurae, 
and  the  exudations  resulting  therefrom  are  liable  to  be  of  a  low  type,  or 
of  a  sangiTineous  nature.  Weigert  observed  that  early  in  the  suppurative 
stage  of  small-pox  cylindrical  masses  are  seen  under  the  microscope  in 
various  organs,  particularly  the  liver,  spleen,  lymphatic  glands,  and 
kidneys,  consisting  entirely  of  capillaries  plugged  with  micrococci, 
which  have  found  their  way  from  the  eruption  into  the  circulation,  pro- 
bably- through  the  lymphatics.  Afterwards,  although  the  organs  appear 
quite  healthy  to  the  naked  eye,  each  plug  becomes  suirouuded  by  a 
zone  of  altered  tissue,  the  nuclei  of  the  cells  being  wasted.  Ultimately 
infiltration  Avith  leucocytes  may  take  place,  and  a  circumscribed  miliary 
abscess  is  formed,  with  a  surrounding  zone  of  congestion.  This,  how- 
ever, probably  depends  upon  the  quantity  and  progress  of  the  cutaneous 
suppuration,  and  on  the  degree  in  which  the  circulation  becomes 
impregnated  with  septic  material  (Burdon  Sanderson).  The  heart, 
kidneys,  liver,  and  voluntary  muscles  generally  are  found  to  be  very 
soft  in  fatal  cases  of  small-pox,  being  the  seat  of  acute  fatty  degenera- 
tion. The  spleen  is  usually  swollen  and  pulpy.  In  children  Peyer's 
patches  are  swollen  and  congested,  but  the  patches  nearest  the  valve  are 
unaffected  (Collie).  PetechijB  and  haemorrhages  in  various  parts  are 
met  with  in  certain  forms  of  small-pox.  Different  lesions  of  the  nature 
of  complications  may  be  found.  Putrefaction  proceeds  I'apidly  after  death. 

Symptoms. — 1.  Incubation-stage.— After  inoculation  of  the  small-pox 
virus  the  first  symptoms  appear  in  seven  days.  When  communicated  by 
infection,  the  incnbation-period  is  almost  always  twelve  days,  but  it  may 
be  a  day  or  two  longer  or  shorter.  Fifteen  days  is  its  extreme  duration. 
During  this  period  there  may  be  some  feeling  of  general  illness,  but  no 
definite  symptoms  are  noticed. 

2.  Invasion-stage. — Small-pox  usually  commences  suddenly,  with 
chills  or  repeated  and  well-marked  rigors,  followed  by  pyrexial 
symptoms,  constituting  the  primary  fever.  The  temperature  rises 
i-apidly,  and  may  reach  104°  or  106°  before  the  eruption  appears. 
Along  with  the  usual  symptoms  of  fever,  which  are  generally  severe, 
there  are  others  of  a  very  significant  character,  namely,  a  feeling  of 
marked  uneasiness  and  fulness  or  actual  pain  in  the  epigastrium,  with 
nausea  and  more  or  less  obstinate  vomiting ;  pains  over  the  body 
generally,  but  especially  in  the  middle  of  the  back,  opposite  the  lower 
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<lorsa],  lumbar,  and  sacral  I'egions,  this  pain  not  being  aggravated  by 
movement;  and  considerable  debility  and  sense  of  illness,  with  tremu- 
lousness  of  the  muscles.  Even  in  mild  cases  it  is  often  remarkable  how 
prominent  these  symptoms  are.  Much  headache  is  usually  complained 
of,  while  the  face  is  flushed,  and  the  carotids  thi-ob.  In  some  cases  the 
disease  sets  in  with  marked  nervous  symptoms,  such  as  restlessness, 
delirium,  somnolence,  stupor,  coma,  or  convulsions,  the  last-mentioned 
being  particularly  frequent  in  children.  Occasionally  there  is  consider- 
able sore-throat  or  coryza.  The  severity  of  the  symptoms  at  this  period 
is  generally  in  proportion  to  that  of  the  subsequent  stages. 

3.  Eruption-stage. — Of  late  years  particular  attention  has  been 
called  to  the  fact  that  in  some  epidemics  of  small-pox  the  eruption 
chai-actei'istic  of  this  disease  is  often  preceded  by  "  prodromal  exan- 
thems."  They  are  met  with  very  irregulai'ly  in  different  epidemics;, 
and  the  percentage  of  cases  in  which  they  occur  is  also  very  variable. 
These  exanthenis  appear  from  one  to  five  days  before  the  small-pox 
eruption,  and  are  described  as  presenting  two  varieties,  the  diffuse 
scarlatiniform,  and  the  macular  or  measly,  genei'ally  accompanied  with 
petechiie  ;  they  may  occur  singly  or  together.  In  exceptional  instances 
an  urticarial  rash  has  been  seen.  Their  extent  is  very  variable ;  the 
rashes  without  petechias  may  cover  large  areas,  or  even  the  entire  body, 
presenting  a  strong  resemblance  to  scarlet-fever  or  measles,  but  in  other 
instances  they  are  limited  to  certain  regions,  and  this  is  usually  the  case 
with  i-egard  to  the  petechia?.  The  scarlet  rash  is  most  marked  and  most 
frequent  on  the  lower  abdomen,  where  it  forms  a  triangle,  having  for  its 
base  a  line  drawn  through  the  umbilicus,  and  its  apex  the  symphysis 
pubis  ;  and  on  the  uppei'  aiid  inner  parts  of  the  thighs,  the  sides,  the  axilla\ 
and  the  inner  surface  of  the  arms.  It  is  occasionally  accompanied  by  a  few 
papules.  The  measly  i-ash  is  most  common  on  the  chest,  arms,  and  legs 
(Collie).  These  initial  rashes  may  be  useful  in  the  diagnosis  of  cases  of 
small-pox  before  the  true  eruption  appears.  Usually  they  disappear  as 
this  comes  out,  but  sometimes  they  persist  more  or  less. 

The  characteristic  eruption  of  small-pox  appears  generally  during  the 
third  day,  but  may  come  out  on  the  second,  or  be  delayed  until  the 
beginning  of  the  fourth.  The  face  is  almost  invariably  its  primary  seat, 
especially  the  forehead,  but  it  may  also  appear  about  the  wrists  and 
hips.  It  spreads  over  the  body  and  limbs  in  from  one  to  two  days,  and 
is  described  as  forming  three  successive  crops.  The  number  of  spots  or 
"  pocks"  varies  from  just  a  few  to  thousands,  bnt  as  a  rule  from  100  to  300' 
are  present.  On  the  face  they  are  more  abundant  than  elsewhere. 
They  are  either  distinct,  or  run  together  in  different  ways,  thus  giving 
rise  to  certain  varieties  which  will  pi-esently  be  alluded  to. 

Characters. — If  a  typical  individual  pock  be  obsei'ved,  it  will  be  found 
to  pass  thi'ough  the  following  course.  It  starts  as  a  minute  bright  red 
spot,  a  little  i*aised ;  enlarging  and  becoming  more  elevated,  it  forms  a 
distinct  papule  on  the  second  or  third  day,  circular,  well-defined,  flattened 
at  the  top,  and  having  a  peculiar  solid,  hard,  dense  feel,  compared  to  that 
of  a  shot  or  miistard-seed  under  the  skin,  which  is  very  characteristic. 
This  soon  changes  into  a  vesicle,  a  little  clear  thin  fluid  collecting  in  the 
centre,  under  the  epidermis.  About  the  fifth  day  a  depression  forms  on 
the  top  of  the  pock,  which  thus  becomes  umbilicated ;  at  the  same  time 
the  contents  gradually  assume  a  purulent  character,  this  change  begin- 
ning at  the  circumference,  the  central  part  still  for  some  time  remaining 
vesicular,  and  this  vesicular  portion  is  stated  to  be  distinctly  separated 
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from  the  surrounding  pus  by  a  transverse  partition,  so  that  the  two 
spaces  may  be  severally  emptied  of  their  contents.  At  this  time  a 
distinct  ring  of  inflammatory  redness  appears  ai'ound  each  pock.  The 
pus  increases  in  quantity,  and  after  a  while  the  umbilication  disappears, 
the  pock  becoming  either  globular  or  pointed  at  the  top ;  while  the 
colour  changes  to  yellow.  Its  interior  is  divided  into  a  vai'iable  number 
of  areolce  or  compartments,  sometimes  I'egularly  arranged  and  of  equal 
size,  but  usually  irregular  and  unequal,  the  partitions  being  formed  by 
the  white  substance  already  mentioned.  With  regard  to  the  cause  of 
the  umbilication,  it  has  been  attributed  to  the  passage  of  a  gland-duct 
or  hair-follicle  throagh  the  pock  ;  or  to  a  central  organic  connection 
between  the  epidermis  and  cutis,  which  Anally  gives  way. 

About  the  eighth  day  the  pustale  is  at  its  height,  having  arrived  at 
the  end  of  the  stage  of  maturation.  Then  it  undergoes  retrograde 
changes.  From  the  eighth  to  the  eleventh  day  it  either  bursts,  its 
contents  being  discharged  and  drying  up,  so  as  to  form  a  yellowish-brown 
scab ;  or  it  shrivels  and  dries  up  without  ruptui-ing.  The  scab  usually 
separates  from  the  eleventh  to  the  fourteenth  day,  leaving  a  stain  of  a 
reddish-brown  colour,  which  remains  for  a  variable  period  ;  sometimes 
scabs  remain  a  long  time  adherent,  particularly  about  the  nose  and  on 
the  scalp.  When  they  fall  off  the  face  and  the  body  generally,  there  is 
fine,  scaly  desquamation  (Collie).  If  the  cutis  is  at  all  destroyed,  a  pit 
is  left  of  greater  or  less  depth,  which  ultimately  becomes  of  a  dead- 
white  colour. 

The  course  of  the  eruption  just  desciibed  is  materially  modified  by 
circumstances  which  will  be  alluded  to  presently.  It  is  generally  com- 
pleted on  the  face  before  other  parts  of  the  body  ;  and  is  influenced  by  the 
region  which  the  eruption  occupies.  On  the  soles  of  the  feet  particularly, 
on  the  palms  of  the  hands  and  under  the  nails,  where  the  epidermis  is 
very  thick,  the  pocks  may  be  seen  as  yellow-brown  spots,  which  cannot 
discharge  their  contents  until  the  epidermis  has  come  oft",  and  this  often 
takes  a  long  time  (Collie). 

The  appeai-ances  and  symptoms  associated  with  thej  eruption  will 
vary  according  to  its  amount.  If  it  is  at  all  considei'able,  there  is 
tumefaction  and  puffiness  of  the  scalp,  face,  neck,  and  other  parts, 
accompanied  with  a  sensation  of  throbbing  and  tightness.  The  eyelids 
may  be  so  swollen  as  to  be  completely  closed.  The  skin  is  generally  of 
a  deep  red  colour  between  the  pocks,  and  feels  more  or  less  sore  and 
tender.  There  is  almost  always  most  uncomfortable  itching,  which 
induces  patients  to  scratch  themselves,  thus  causing  much  soreness  and 
ultimate  disfigurement.  A  characteristic,  unpleasant,  sickly  odour  is 
exhaled  from  the  body. 

When  the  eruption  involves  the  mucous  membrane  of  the  mouth  and 
throat,  it  is  accompanied  with  soreness,  salivation,  and  dysphagia. 
There  is  often  a  discharge  from  the  nostrils,  or  these  passages  are  blocked 
up.  Sometimes  the  larynx,  trachea,  and  bronchi  ai'e  involved,  as 
indicated  by  hoarseness,  cough,  and  more  or  less  dyspnoea.  The  urino- 
genital  mucous  membrane  is  often  affected,  causing  much  pain  and 
soreness,  with  dysuria,  and  sometimes  haematuria.  Diarrhoea  is  not  an 
uncommon  symptom  in  cases  of  small-pox. 

The  conjunctiva  is  frequently  in  an  irritable  and  inflamed  condition, 
and  hence  a  burning  sensation  is  experienced  about  the  eyelids,  accom- 
panied with  inability  to  bear  the  light,  and  increased  secretion  of  tears 
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Occasionally  a  pustule  fornis  on  the  ocular  conjunctiva,  which  may  lead 
to  ulceration  and  destruction  of  the  cornea. 

Secoiulanj  fever. — When  the  erapti(3n  of  small-pox  appears,  the 
primary  fever  abates  I'apidly,  so  that  the  temperature  falls  nearly  or 
((uite  to  the  normal  in  moderate  cases,  the  patient  feeling  as  if  con- 
valescent. When  suppuration  commences,  however,  secondary  or 
symptomatic  fever  sets  in,  depending  upon  and  being  in  proportion  to  the 
severity  of  the  morbid  process  in  tlie  skin,  and  subsiding  as  this  sub- 
sides. It  often  begins  with  rigors  or  chills.  The  pulse  becomes  frequent ; 
and  there  is  much  thirst,  with  dryness  of  the  tongue  and  mouth.  The 
temperature  lises  to  104°  or  105°  in  a  typical  case,  i-eachiug  its  maximum 
when  suppuration  is  at  its  lieight,  but  it  maybe  considerably  above  this. 
Defei'vi^sceuce  is  gradual,  and  there  may  be  another  elevation  of  tem- 
]jei'ature  when  desiccation  uct'urs. 

The  uiine  is  febrile  so  long  as  the  pyi'exiai  condition  lasts;  sometimes 
it  contains  a  little  albumen  ;  or  in  cases  of  a  low  type  more  or  less  blo(;d 
may  be  mixed  with  it. 

VAKU-niEs. — Cases  of  small-pox  present  very  wide  diiferences  in  their 
sevei'ity  and  characters  under  different  circumstances,  and  many  varieties 
are  described.  1  propose  t(j  follow  in  the  main  the  classification  adopted 
by  ]))•.  Collie,  which  is  founded  on  much  practical  experience. 

1.  Normal  forms. — These  consist  of  cases  in  which  the  characteristic 
eruption  apjjears. 

a.  IHscrete. — In  this  variety  the  pocks  are  distinct,  and  do  not  run 
into  each  othei',  though  some  of  them  may  touch.  They  are  never 
numerous,  and  thei'e  may  Ije  but  a  few  scattered  al)out  here  and  thei'e. 
The  symptoms  are  usually  mild,  but  their  severity  depends  upon  the 
amount  of  ei'uptiou.     As  a  rule  but  slight  pitting  i-emains. 

h.  Coujineut. — This  is  a  serious  form,  in  which  the  eruption  is 
abundant,  and  the  pocks  run  into  each  other.  The  symptoms  of  the 
invasion-stage  are  severe,  iiecompanied  with  great  thirst  and  marked 
restlessness.  The  eruption  is  often  preceded  by  prodi'omal  rashes.  Veiy 
Jiiiniei'ous  ])apules  appear,  suuill  and  but  slightly  prominent,  ari'anged  in 
groups  or  irregulai'ly,  and  they  quickly  spread  over  the  whole  body. 
Occasionally  the  eiaiption  is  confluent  in  the  papular  stage,  more  fre- 
<|uently  in  the  vesicular,  but  most  commonly  it  only  becomes  so  in  the 
pustular  stage,  about  the  eighth  day.  The  pustules  present  variable 
a])])earanccs,  but  they  ai-e  often  extensive  and  Hat,  and  there  may  be 
hirge  Ituliie  tilled  with  pus.  The  face  appears  sometimes  "as  if  eovei'ed 
with  one  bladdei'  of  matter.""  Frequently  there  is  no  distinct  red  areola 
around  each  pustule,  but  the  general  surface  of  the  skin  is  of  a  dark  I'ed 
colour.  Hxtensive  crusts  form  after  desiccation,  often  of  a  dark  colour 
and  soft,  which  do  not  separate  for  some  time.  Confluence  is  usually 
most  evident  and  ntost  serious  about  the  scalp,  face,  and  neck  ;  the  face 
may  ultimately  be  covei-ed  with  a  continuous  crust,  like  a  mask.  The 
t  rue  skin  is  destroyed  moi'e  or  less,  and  extensive  pits,  scars,  or  seams  are 
left,  which  tend  to  contract, thus  causing  great  disfigurement.  The  eruption 
is  generally  abundant  on  the  mucous  surfaces,  giving  rise  to  the  various 
symptoms  already  mentioned,  but  it  is  very  rare  on  the  conjunctiva?. 

Secondary  fever  does  not  stand  out  so  distinctly  in  the  confluent  as 
in  the  discrete  variety  of  small-pox,  but  at  the  same  time  there  is  a 
more  or  less  decided  remission,  followed  by  increase  in  the  pyrexial 
.symptoms  from  the  eighth  to  the  eleventh  day,  accompanied  with  great 
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thirst,  extreme  restlessness,  and  delirium,  which  is  sometimes  violent ; 
adynamic  symptoms  are  very  apt  to  set  in,  with  intense  nervous  depres- 
sion. Complications  and  sequeliB  are  also  very  liable  to  arise,  many  of 
them  of  a  serious  and  dangerous  character.  This  form  is  exceedingly 
fatal,  and  when  recovery  takes  place  convalescence  is  generally  very 
slow.  Occasionally,  however,  cases  of  confluent  small-pox  ai'e  met  with 
which  run  a  remarkably  favourable  course. 

Collie  mentions  as  a  special  form  confluent  vesicular  small-pox,  which 
has  also  been  described  as  malignant,  in  which  "the  vesicles  instead  of 
swelling  and  becoming  pustular  remain  flat,  the  face  assuming  a  dirty- 
white,  pasty  appeai'ance.  There  is  great  exhaustion,  and  the  patient 
dies  fi'om  the  seventh  to  the  ninth  day." 

2.  Haemorrhagic  forms. — The  characteristic  feature  of  these  forms  of 
small-pox  is  lijemorrhage  into  the  vesicles,  the  pustules,  the  skin,  beneath 
the  skin,  and  from  the  mucous  membranes.  Collie  recognizes  the  follow- 
ing sub-divisions  : — 

a.  Variola  Hmmorrhagica  Pustulosa. — Here  hajmorrhage  occurs  in  the 
pustular  stage,  accompanied  with  vomiting  and  expectoration  of  blood, 
sometimes  having  a  hoi-rible  stink,  heematuria  or  melfena,  or  possibly 
all  of  these.  If  the  haemorrhage  be  extensive,  in  particular  if  it  be 
largely  into  the  skin,  the  case  will  be  fatal.  There  is  usually  more  or 
less  mental  confusion  or  delirium. 

h.  Variola  Hiemorrhagica  Vesiculosa. — This  differs  from  the  former  in 
that  the  eruption  does  not  proceed  to  pustulation.  It  is  almost  invariably 
fatal  from  the  sixth  to  the  eighth  day. 

c.  Variola  Ha'morrhagica  Papulosa. — This  variety  is  characterized  by 
hemorrhage  into  the  skin,  of  the  most  vai-iedform,  with  usually  a  sparse 
eruption  of  papules,  but  they  may  be  veiy  numei'ous.  It  may  assume  the 
form  of  distinct  purpui-ic  spots,  with  large  inky  black  spots  on  a  deep 
scarlatinoid  efflorescence  which  covers  the  body.  In  the  lower  abdomen 
they  are  usually  more  marked  than  in  other  parts.  Sometimes  the 
extravasations  unite  into  a  confluent  mass.  There  is  haemorrhage  into 
the  conjunctiva?,  and  from  the  mucous  membranes.  Death  takes  place 
usually  from  the  fifth  to  the  sixth,  or  in  rare  cases  the  seventh  day. 
The  mind  is  usually  clear  to  the  last. 

d.  Variola  Nigra  vel  Purpura,  Hct'Diorrhagica  (Black  Small-Pox). — In 
this,  the  severest  form,  the  haemorrhage  appears  as  livid  and  inky  black 
spots,  which  are  sometimes  small  and  crowded,  sometimes  large  and 
widely  separated,  looking  like  bruises.  In  addition  to  other  haemor- 
rhages, blood  is  effused  into  the  conjunctiva,  which  sometimes  forms  a 
clot  round  the  pupil — a  condition  found  in  no  other  acute  disease.  Other 
characteristic  features  are  a  complete  absence  of  the  normal  eruption,  a 
low  temperatui-e,  and  mental  clearness  up  to  death,  which  takes  place 
from  the  tliird  to  the  fifth  day. 

3.  IKEodified  forms. — These  consist  of  cases  in  which  the  susceptibility 
of  the  individual  has  been  altered  by  art  or  by  small-pox.  There  are 
three  divisions,  namely  : — 

a.  Inoculated  small-pox. — When  the  contagium  of  variola  is  directly 
introduced  by  inoculation,  the  course  of  events  is  usually  as  follows  : — 
On  the  second  day  a  slight  discoloration  or  pimple  is  observed  at  the 
seat  of  inoculation,  and  on  the  fourth  or  fifth  day  this  is  somewhat 
inflamed  and  irritable,  a  small  vesicle  forming,  which  enlarges,  becomes 
surrounded  by  an  inflamed  areola,  and  forms  a  pustule  about  the  seventh 
or  eighth  day.    Fz'om  this  time  to  the  ninth  day  the  ordinary  primary 
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fever  sets  in,  preceded  by  rigors,  with  swelling  and  pain  in  the  axillaiy 
glands  ;  and  on  the  eleventh  day  the  general  eruption  appears,  the  original 
vesicle  having  in  the  meantime  I'eached  its  height,  after  which  it  under- 
goes retrograde  changes.  The  important  fact  in  connection  with  the 
inoculated  disease  is,  that  in  its  entire  course  it  tends  to  be  exceedingly 
mild  as  a  rule,  the  number  of  pustules  being  veiy  limited.  Occasionally, 
however,  small-pox  thus  originated  assumes  a  serious  or  even  fatal  form. 

b.  Small-pox  after  Vaccination. — There  can  be  no  question  as  to  the 
fact  of  variola  being  either  prevented  or  greatly  modified  in  the  large 
majority  of  cases  by  efficient  vaccination  and  re- vaccination  ;  and  the 
modification  is  in  propoi-tion  to  the  adequacy  and  proximity  of  the  vacci- 
nation. "  A  good  vaccination  up  to  ten  years  of  age  is  protection  against 
all  but  the  mildest  and  most  harmless  small-pox,  but  as  this  age  is  passed 
the  primary  vaccination  appears  to  lose  its  efficiency,  and  in  ]>i'oportiou 
to  the  advance  of  age  unmodified  small-pox  appears  in  primarily  well- 
vaccinated  persons  "  ((^ollie).  It  may  even  assume  the  ha?morrhagic  and 
fatal  form,  but  this  only  occui'S  almost  invariably  after  puberty.  More- 
ovei',  while  re-vaccination  is  generally  a  complete  protection  against 
variola,  there  are  exceptions  to  this  rule,  and  very  I'arely  the  complaint  is 
fatal  in  its  severest  form.  The  modifications  usually  observed  after  vacci- 
nation or  i'e-vaccination,when  small-pox  does  occur,  may  be  thus  indicated, 
according  to  Collie  : — (i.)  Variola  sine  eruptione.  Here  thei'C  are  only  the 
invasion-symptoms,  and  primaiy  fever  of  short  duration,  without  any 
subsequent  eru})tion.  It  is  seen  in  well-vaccinated  children  under  ten. 
(ii.)  Variola pjapulosa.  This  is  the  most  common  form  after  good  vaccina- 
tion, and  is  chiefly  met  with  in  well-vaccinated  young  adults.  The  pre- 
nionitoiy  symptoms  may  be  very  severe.  The  papules  come  out  usually  on 
the  third  day,  vary  in  number  from  one  or  two  to  luindreds,  but  towards 
the  fifth  day  dry  up  and  disappear,  (iii.)  Variola,  vesictdosa.  The  com- 
plaint becomes  less  modified  with  the  advance  of  age  in  primary-  well- 
vaccinated  individuals,  and  the  eruption  passes  into  the  vesicular  stage. 
Some  of  the  vesicles  discharge  their  contents  and  form  slight  scabs,  which 
fall  off  in  the  usual  way  ;  in  others  the  fluid  appears  to  be  absorbed,  the 
vesicles  dry  up,  and  desquamation  takes  place.  Sometimes  the  disease 
seems  to  abate  just  when  the  pustular  stage  is  reacbed.  The  varieties  of 
small-pox  eruption  which  have  been  named  horti-pock,  wart-pock,  and 
crystalline  pock  are  modifications  produced  by  vaccination. 

c.  Small-pox  modified  by  small-pox. — A  second  attack  is  occasionally 
met  with,  usually  more  or  less  modified,  but  exceptionally  fatal. 

CoMi'LiCATiONS  AND  SEQUELa:. — Tlicsc  are  veiy  frequent,  especially  in 
connection  with  the  more  severe  forms  of  small-po.x,  the  more  important 
being: — 1.  Affections  of  the  respiratory  organs,  namely,  low  forms  of 
pneumonia ;  pleurisy,  rapid  in  its  progress  and  veiy  dangerous  ;  bron- 
chitis, ov  inflammation  of  the  general  respiratory  tract,  with  the  forma- 
tion of  much  thick  pui'ulent  material ;  laryngitis  ;  occasionally  oedema 
glottidis.  2.  Affections  of  the  alimentary  canal,  such  as  severe  glossitis, 
parotitis,  gasti'itis,  enteritis,  profuse  diarrhoea.  3.  Various  local  inflam- 
mations and  abscesses,  namely,  over  parts  that  are  pressed  upon ;  in  the 
siibcutaneous  cellular  tissue ;  or  in  the  deep  structui-es  of  the  limbs  : 
along  with  which  may  be  included  boils,  which  often  come  out  in  large 
numbers,  and  cai-buncles.  The  pus  is  generally  very  unhealthy  and 
sanious.  4.  Gangrene  of  certain  parts,  such  as  the  scrotum  or  labia,  or 
of  the  extremities,  particularly  of  the  tips  of  the  fingers  and  toes.  .5. 
Ei-ysipelas,  especially  of  the  head  and  face  ;  ecthyma,  rupia,  or  eczema. 
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6.  Pysemia  or  septicfemia,  from  absorption  of  septic  materials.  7.  Affec- 
tions of  the  organs  of  sense,  which  are  not  uncommonly  very  destructive, 
especially  ophthalmia  ;  ulceration  of  the  cornea  ;  otitis  with  purulent  dis- 
charge, ending  in  caries  of  the  bones ;  and  destructive  inflammation  of 
the  nose.  8.  Urinary  complications,  including  cystitis ;  retention  and 
.subsequent  incontinence  of  urine  ;  renal  congestion,  with  albuminuria 
and  casts ;  or  abscess  of  the  kidney.  9.  Inflammation  of  the  ovaries  or 
testicles.  10.  Peritonitis  in  exceptional  cases.  11.  Aphasia,  hemiplegia, 
mania,  or  dementia. 

Prognosis. —  Small-pox  is  a  very  grave  disease,  the  pro]iortion  of  deaths 
being  exceedingly  high,  averaging  about  1  in  3  cases.  Death  may  take 
place  at  any  period  of  its  course,  but  occurs  most  frequently  between  tlie 
eighth  and  thirteenth  days,  and  especially  on  the  eleventh.  The  usual 
causes  of  death  are  high  fever ;  apnosa  ;  pyjemia  or  septicsemia  ;  direct 
loss  of  blood;  or,  at  a  later  period,  asthenia. 

The  chief  circumstances  which  influence  the  pi'ognosis  of  small-pox 
ai'e  : — 1.  Age.  The  complaint  is  very  fatal  in  children  under  Ave  years  of 
age  ;  and  in  persons  who  have  passed  middle  life.  From  10  to  15  is 
the  most  favourable  period.  2.  The  hygienic  conditions  surrounding  the 
patient,  the  prognosis  being  worse  if  these  are  unfavourable.  3.  The 
previous  Tiahiis  Rnd  health  of  the  patient,  intemperance,  debility  from  any 
cause,  or  any  organic  disease  being  injvii-ious.  4.  Whether  satisfactory 
raccination  or  re-vaccination  has  been  accomplished  or  not.  5.  The  nature 
and  intensity  of  the  symptoms.  Among  the  signs  of  evil  import  are 
recognized  a  very  high  temperature;  persistent  and  excessive  lumbar 
pain ;  severe  vomiting  after  the  appearance  of  the  eruption  ;  as  well  as 
all  symptoms  of  an  adynamic  or  malignant  character,  with  marked 
nervous  depression  and  ha?morrhages.  6.  The  amount  and  characters  of 
the  erti'ption.  The  gravity  of  a  case  is  in  proportion  to  the  confluence  of 
the  eruption,  and  to  the  rapidity  of  its  extension.  Other  dangerous  signs 
in  connection  with  the  eruption  are  imperfect  development  of  the  pustules, 
or  their  sudden  subsidence  ;  lividity,  haemorrhages,  or  extensive  petechite ; 
the  occiirrence  of  gangrene  ;  or  pallor  with  absence  of  swelling  between 
the  pustules.  7.  The  complications  and  sequelce.  These  materially  in- 
fluence the  prognosis,  and  especially  the  complications  referable  to  the 
respiratoiy  and  nervous  systems.  Convalescence  is  often  much  delayed 
by  complications  and  sequelie.  Pregnancy  is  regarded  as  a  peculiarly 
dangerous  condition  if  associated  with  small-pox ;  abortion  usually 
results,  and  the  termination  of  the  case  is  stated  to  be  generally  fatal. 
Collie,  however,  affii-ms  that  many  pregnant  women  recover.  In  some 
instances  the  eruption  is  observed  over  the  foetus.  8.  Epidemic  constitu- 
tion.   Some  epidemics  ai-e  comparatively  mild,  othei's  very  grave. 

Treatment. — The  indications  of  the  treatment  of  small-pox  may  be 
laid  down  as  follows: — 1.  To  pay  strict  attention  to  all  hygienic  condi- 
tions ;  as  well  as  to  diet.  2.  To  prevent  a  copious  eruption,  and  endea- 
vour to  cause  this  to  pass  through  its  different  stages  as  mildly  as  possi- 
ble, checking  extensive  suppui^ation  and  destruction  of  the  skin,  especially 
about  the  face.  3.  To  subdue  excessive  pyrexia.  4.  To  sustain  the 
strength  of  the  patient  during  the  process  of  suppuration.  5.  To  treat 
symptoms,  which  are  often  distressing.  6.  To  guard  as  much  as  possible 
against  all  complications,  and  treat  them  as  they  arise.  7.  To  promote 
convalescence,  and  attend  to  sequelae. 

1.  General  management. — Even  in  the  mildest  cases  patients 
suffering  from  small-pox  should  be  strictly  confined  to  one  room,  and 
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isolated  as  far  as  possible.  Free  ventilation  is  essential,  and  tlie  apart- 
ment should  be  large  and  moderately  cool,  all  carpets  and  cui'tains  lieing 
removed,  as  Avell  as  excessive  bedclotlies,  due  cai'e  being  taken  to  pi'otect 
the  patient  against  draughts.  Cleanliness  is  also  most  important,  the 
linen  being  frequently  changed,  and  at  once  subjected  to  the  action  of 
some  disinfecting  agent.  In  the  early  period  a  low  diet  is  called  for  as 
a  rule,  with  plenty  of  cooling  drinks  or  ice,  as  well  as  fj'uits,  especially 
roasted  apples,  Avhile  stimulants  must  be  avoided.  Later  on  it  is  generally 
necessary  to  alter  the  diet  gradually,  and  to  have  recourse  to  beef-tea, 
soups,  jellies,  and  such  aliments,  as  well  as  to  alcoholic  stimulants,  the 
natui'e  and  quantity  of  these  being  regulated  by  the  circumstances  of 
each  individual  case.  In  all  cases  of  a  low  type,  and  especially  when 
there  is  much  suppuration,  considerable  suppoi't  is  needed  in  the  way  of 
nuti'itions  food  and  stimulants,  and  if  there  are  indications  that  the 
j>atient  will  have  to  struggle  through  along  process  of  sup])uration,  it  is 
important  not  to  allow  the  strength  to  become  too  much  reduced,  but  to 
employ  suppoi'ting  measui'es  cai'efully  fi'om  the  first. 

2.  The  management  of  the  eruption  has  always  naturally  attracted 
considerable  attenti(m.  At  one  time  it  was  the  custom  to  keep  patients 
suffering  from  small-pox  very  warm,  and  to  give  them  hot  drinks,  with 
the  view  of  "  bringing  ont  the  eruption,"  but  at  the  present  day  the 
objects  aimed  at  are  to  limit  this  as  much  as  possible,  and  to  modify  its 
course,  so  as  to  prevent  the  dangers  of  excessive  suppuration,  and  the 
subsequent  pitting  and  distigurement.  The  skin  must  be  sponged  freely 
with  hikewarm  watei'.  to  which  may  be  added  some  antisepiic,  such  as 
carbolic  acid,  Condy's  fluid,  chlorine  water,  or  sulphurous  acid.  It  has 
lieen  recommended  to  apply  carbolic  oil  freely  over  the  surface,  but  this 
proceeding  is  of  questionable  pi'opriety.  Some  consider  that  the  ei'uption 
is  best  checked  by  keeping  the  patient  in  a  dark  room,  but  this  pi'actice 
has  been  condemned  by  others.  The  punctui-ing  of  each  pock  as  soon 
as  pus  forms  has  also  been  advocated.  Many  local  applications  have 
been  made  tise  of  in  order  to  prevent  pitting,  the  chief  of  which 
are  niti'ate  of  silver,  either  applied  in  the  solid  foi-m  to  each  pustule, 
or  brushed  over  the  surface  as  a  solution  ;  mercurial  plaster  or  oint- 
ment;  solution  of  corrosive  sublimate  (gr.  ij  ad  5  vi)  ;  sulphur  oint- 
ment ;  tincture  of  iodine ;  gutta  percha  dissolved  in  chloroform ;  and 
carbolic  acid,  alone  or  mixed  with  glycerine  or  oil.  Most  of  these  are 
very  irritating,  and  require  much  care  in  their  employment.  Dr.  San- 
som  advocates  touching  each  pustule  with  carbolic  acid,  and  then  apply- 
ing a  mixture  of  tliis  substance  with  oil  of  thyme.  All  the  pustules 
should  not  be  touched  at  one  time,  but  they  should  be  attacked  on 
successive  occasions.  Other  plans  are  to  cauterize  each  pock  with  car- 
bolic acid  on  the  first  or  second  day  of  the  vesicular  stage ;  or  to  open 
the  Ivesicles  when  at  their  height,  and  dab  the  surface  with  carbolic 
lotion.  Mr.  Marson  recommends  waiting  until  the  pustules  have  dis- 
charged their  contents,  and  then  applying  eitliei- olive  oil,  alone  or  mixed 
with  lime-water  oi'  calamine  ;  a  mixtui'C  of  glycei'ine  and  rose-water ;  or 
cold  cream  and  oxide  of  zinc.  He  warns  against  allowing  the  scabs  to 
dry,  and  to  remain  for  some  time  on  the  nose  and  other  parts  of  the  face. 
Of  course  the  patient  must  be  prevented  as  much  as  possible  from  scratch- 
ing the  skin.  The  irritation  excited  by  the  acrid  secretions  is  best  re- 
lieved by  frequent  sponging,  and  by  the  free  use  of  some  absorbent 
powder,  such  as  flour,  starch,  toilet  powder,  or  calamine.  Collie  advises 
that  olive  oil  be  applied  to  relieve  the  itching,  or,  still  better,  vaseline, 
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which  will  facilitate  the  removal  of  scabs  from  the  face  ;  and  that  some 
deodorant  powder,  such  as  sanitas  powder,  should  be  sprinkled  about  and 
over  the  patient's  face  and  head,  to  destroy  the  disagreeable  odour.  If 
there  is  much  eruption  on  the  scalp,  it  is  necessary  at  an  early  period  to 
cut  the  hair  very  short,  or  even  to  shave  the  head. 

3.  In  most  cases  of  small-pox  pyrexia  can  be  kept  within  due  limits 
by  sponging  the  skin  ;  and  by  the  administration  of  cooling  drinks,  with 
a  saline  mixture.  A  brisk  purgative  is  advisable  at  the  oatset,  and  the 
bowels  should  be  kept  freely  open  afterwards.  If  there  is  a  tendency 
to  hj-perpyrexia,  quinine  (gr.  iii-v  every  three  or  four  hours)  seems  to 
answer  best  in  this  disease,  but  other  antipyretics  or  cold  applications 
may  be  required  ;  antifebrin  has  been  specially  recommended. 

4.  During  the  suppurative  stage  tonics  are  needed,  such  as  quinine, 
iion,  or  mineral  acids  with  decoction  of  bai-k.  If  there  are  adynamic 
symptoms,  these  remedies  must  be  given  freely,  along  with  ammonia, 
camphor,  and  other  difftisible  stimulants ;  as  well  as  with  plenty  of 
nourishing  food,  and  wine  or  brandy.  The  patient  should  be  kept 
in  bed  until  suppuration  under  the  crusts  has  ceased,  and  the  skin  is 
healed. 

5.  The  chief  symptoms  which  may  require  to  be  treated  in  cases  of 
small-pox  are  vomiting  or  diarrhoea ;  restlessness,  sleeplessness,  or  de- 
lirium ;  soreness  of  the  throat  ;  and  haemorrhages.  It  is  I'ecommended 
to  give  morphine  for  one  oi-  two  nights,  in  order  to  get  the  patient  into 
the  habit  of  sleeping.  Caution  must  be  exercised  in  the  administration 
of  narcotics,  should  there  be  much  bronchial  catarrh  or  salivation. 
Delirium  in  small-pox  is  frequently  an  indication  for  the  free  use  of 
stimulants ;  and  benefit  is  sometimes  dei-ived  from  the  use  of  the  warm 
bath.  Collie  objects  to  any  mechanical  restraint,  but  advises  that  an 
attendant  should  be  present  in  addition  to  the  nui-se,  and  that  the  patient 
should  be  permitted  to  leave  his  bed  and  put  on  his  clothes,  walk  about 
his  room,  or  sit  over  the  fire,  should  he  persist  in  doing  so.  In  maniacal 
delirium  chloroform  may  be  administered.  Soi-e-throat  is  best  relieved 
by  the  use  of  some  mild  gargle,  or  by  sucking  ice  frequently,  or  taking 
a  little  currant  jelly.  Hsemorrhages  call  for  the  administration  of  full 
doses  of  tincture  of  perchloride  of  iron,  tannic  or  gallic  acid,  turpentine, 
or  ergot,  some  of  which  may  be  given  \n  combination.  The  catheter 
must  be  employed  should  the  urine  be  retained. 

6.  The  complications  which  it  is  specially  necessary  to  guard 
against  are  those  connected  with  the  respiratory  organs  and  the  eyes, 
as  well  as  various  abscesses.  Inflammatory  affections  usually  call  for  a 
stimulating  plan  of  treatment,  and  rarely  is  any  removal  of  blood 
required ;  occasionally  it  may  be  advisable  to  apply  a  few  leeches.  If 
there  is  much  bi'onchitis,  the  patient  must  be  encouraged  to  cough 
frequently.  Laryngitis  may  call  foi'  ti'acheotomy,  if  mei'ely  to  relieve 
suffering.  All  abscesses  should  be  speedily  opened.  Should  there  be 
any  purulent  discharge,  particular  attention  is  required  as  regards 
cleanliness.    A  water-bed  may  be  necessary. 

In  order  to  prevent  complications  connected  with  the  eyes,  it  is  recom- 
mended to  apply  cold  water  constantly,  or  cold  compresses ;  or  to  use 
compresses  of  a  weak  solution  of  cori'osive  sublimate  (gr.  i  ad  3  vi). 
Should  either  of  these  complications  arise,  a  supporting  treatment  is 
indicated.  A  blister  over  the  temple  often  does  good  if  thei'e  is  much 
conjunctivitis.  Marson  recommends  the  use  of  poppy-fomentations  with 
alum.    It  may  be  necessary  to  touch  an  ulcer  of  the  cornea  with  a 
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pointed  stick  or  a  solution  of  nitrate  of  silver.  A  p^i^een  shade  should 
be  worn  over  the  eyes. 

7.  Dui-intf  convalescence  good  diet  and  tonics  are  required,  and  cod- 
liver  oil  is  often  very  useful.  As  soon  as  the  patient  is  in  a  fit  con- 
dition, warm  baths  should  be  employed,  carbolic  soap  being  freely  used. 
Collie  states  that  the  patient  may  be  considered  free  from  danger  when 
the  crusts  .and  scabs  have  disappeared,  and  not  less  than  six  baths  have 
been  given,  at  intervals  of  two  days.  Sequela^  must  be  attended  to,  if 
they  should  occur;  and  certain  cutaneous  sequelae  may  require  special 
treatment. 

8.  Special  treatment. — Numerous  sjjecial  methods  for  the  treat- 
ment of  small-pox  have  been  brought  forward,  but  the  only  one  that 
calls  for  separate  notice  is  the  treatment  by  anfiseptics.  On  the  whole 
the  balance  of  opinion  seems  to  be  in  favour  of  the  internal  administration 
of  these  remedies,  but  there  is  decidedly  no  unanimity  of  opinion  as  to 
which  antiseptic  answers  best.  Different  observers  advocate  the  admi- 
nistration of  carbolic  acid,  sulpho-carbolates,  sulphurous  acid,  suljthites, 
or  hypochlorites.  At  the  same  time  tonics,  such  as  quinine  or  iron,  may 
l)e  given.    Salicylate  of  sodium  has  also  been  specially  advocated. 

9.  Preventive  treatment. — The  rules  for  preventing  the  spread  of 
contagious  diseases  should  be  rigidly  carried  out  in  the  case  of  small-pox. 
Patients  who  have  suffered  from  this  disease  must  not  be  allowed  to 
mingle  with  healthy  persons  until  they  are  quite  convalescent,  and  have 
been  completely  disinfected.  Rooms  which  have  been  occupied  by  such 
patients,  as  Avell  as  clothing  worn  by  them,  must  also  be  thoroughly 
cl(>ansed  and  disinfected.  Any  ai'ticles  used  for  cleansing  the  skin,  sach 
as  pieces  of  sponge  or  rags,  should  be  immediately  destroyed.  The 
great  pi'ophylactic  against  small-pox,  however,  is  satisfactory  vaccination 
and  re-vaccination.  Inoculation  with  variolous  virus  has  been  practised, 
with  the  view  of  producing  a  mild  type  of  the  disease,  but  this  is  only 
justifiable  under  cei'tain  I'are  circumstances,  if  ever,  namely,  when  small- 
pox breaks  out  among  a  number  of  people  in  a  confined  space,  and  no 
vaccine-matter  can  be  obtained,  as,  for  instance,  on  board  ship  out  at  sea. 


Chapter  XII. 

VACCINIA— COW-POX. 

^TiOLOOY. — Vaccinia  is  an  acute  specific  disease,  originating  from  a 
specific  virus.  In  the  cow,  especially  the  milch-cow,  it  occurs  as  a 
natural  malady,  either  spoi-adic  or  epizootic,  running  a  definite  course, 
and  attended  with  the  foi'mation  of  a  vesicular  eruption  near  the  udder 
and  on  the  body  of  the  teats.  Pi-of.  Crookshank  believes  that  he  has 
discovered  the  "  true  .Jennerian  cow-pox  "  in  cattle  in  this  coi;ntry.  In 
the  human  being  it  is  only  induced  by  direct  inoculation,  either  of  the 
nuitter  taken  from  the  cow  or  calf,  or  of  that  convej'ed  from  one  indi- 
vidual to  another.  Many  believe  that  vaccinia  is  identical  in  its  nature 
with  variola,  only  modified  by  its  occurrence  in  another  animal,  and 
many  observations  and  experiments  have  been  made  which  seem  to 
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support  this  notion.  The  contagium  of  this  affection  is  believed  to 
consist  in  micrococci,  which  are  present  in  vaccine-lymph,  since  filtration 
deprives  the  latter  of  its  infectious  element.  Quist  affirms  that  he  has 
vaccinated  successfully  with  artificial  cultivations  from  these  organisms. 

Methods  of  Vaccination,  and  Precautions  to  be  Observed. — The 
great  majority  of  practitioners  vaccinate  with  "  humanized  lymph,"  that 
is,  with  vaccine  originally  derived  from  cows,  it  being  unknown  how 
the  cows  were  infected,  but  afterwards  transferred  from  one  child  to 
another.  Another  method  is  to  inoculate  cows  with  human  small-pox, 
and  then  to  inoculate  human  beings  with  lymph  thus  produced,  and 
transfer  it  from  man  to  man.  There  seems  to  be  positive  proof  that  the 
lymph  does  not  detei-iorate  or  lose  its  protective  power  after  passing 
through  any  number  of  individuals.  The  matter  should,  if  possible,  be 
inoculated  when  fresh,  being  inserted  directly  from  arm  to  ax-m.  Often, 
however,  this  is  not  practicable,  and  the  lymph  has  therefore  to  be 
collected  in  glass  tubes,  on  ivory  points,  or  on  little  plates  of  glass,  and 
used  subsequently.  It  has  been  recommended  to  mix  the  lymph  in  a 
watch-glass  with  twice  its  quantity  of  pure  glycerine  and  water,  and  to 
pi'cserve  this  mixture  in  capillary  tubes,  which  is  said  to  be  equally 
effective.  The  matter  should  always  be  taken  from  a  perfectly  healthy 
child ;  from  thoroughly  characteristic  vesicles  ;  and  on  the  eighth  day. 
Several  punctures  are  to  be  made  on  the  summit  of  each  vesicle,  so 
that  no  blood  shall  be  mixed  with  the  lymph,  and  all  pressure  must  be 
avoided,  only  such  fluid  as  escapes  spontaneously  being  made  use  of. 
If  dried  lymph  is  employed  for  vaccinating,  it  must  be  rendered  liquid 
by  mixing  it  with  a  very  minute  quantity  of  water.  Inoculation  with 
"  calf-lymph  "  is  now  practised  by  many,  the  humanized  cow-pox  being 
inoculated  into  calves,  and  then  transmitted  ft-om  calf  to  calf,  or  from 
the  calf  to  man,  but  not  from  man  to  man. 

Vaccination  ought  to  be  performed  when  children  are  very  young,  that 
is,  from  six  Aveeks  to  three  months  old,  provided  other  circumstances  are 
favourable.  It  is  most  important  that  they  should  be  in  good  health  at 
the  time,  and  especially  that  they  are  free  from  skin-affections,  and  from 
acute  disorders,  such  as  diarrhoea.  If  small-pox  is  in  the  neighbourhood, 
however,  vaccination  should  be  pei-formed  under  any  circumstances,  and 
at  the  earliest  age,  even  immediately  after  bii'th  should  there  be  great 
ri.sk  of  infection.  If  children  are  weakly,  and  there  is  no  urgency, 
vaccination  may  be  delayed  for  a  year  or  two.  Of  course  no  subject  is 
too  old  to  be  vaccinated,  if  the  operation  has  not  previously  been  satis- 
factoi'ily  done.  When  vaccination  proves  unsuccessful,  it  should  be 
repeated  after  a  short  interval. 

The  part  selected  foi-  inoculation  is  the  outside  of  the  arm,  over  the 
insertion  of  the  deltoid  muscle,  the  skin  covering  this  region  being  made 
tense.  The  chief  methods  of  performing  the  operation,  which  should 
always  be  carried  out  thorouglily  and  carefully,  are  as  follows : — I.  By 
a  single  or  double  puncture  with  a  sharp  lancet  well  charged  with 
lymph,  this  being  introduced  obliquely  under  the  cuticle  into  the  cutis, 
so  as  to  make  a  valvular  aperture  ;  the  instrixment  should  be  left  in 
for  a  few  seconds,  and  as  it  is  removed  the  seat  of  puncture  must  be 
compressed.  Several  special  instruments  have  been  invented  for  this 
operation.  2.  By  making  a  number  of  minute  superficial  punctures,  or 
"  tattooing  "  as  it  is  termed,  and  then  applying  the  lymph  with  the  flat 
surface  of  the  lancet.  3.  By  first  rubbing  in  the  lymph,  then  tearing 
up  the  cuticle  with  the  lancet  over  a  surface  equal  to  about  the  area  of 
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a  sixpenny  piece,  and  finally  iiibbint^  in  more  lymph.  Two  such  patches 
are  sufficient.  4.  By  scratching-  the  cuticle,  and  tlms  producing  snpei'- 
ficial  scarification,  the  lym])]i  being  then  applied.  Some  employ  single 
long  scratches,  distant  half  an  inch  to  an  inch  fi'oui  each  other;  the  best 
plan,  however,  is  to  make  a  number  of  tine  parallel  scratches  over  a 
small  area,  and  others  may  be  made  across  these.  Scarifiers  have  been 
invented  for  this  purpose,  but  the  ordinary  lancet  an.swers  very  well. 
5.  By  abi-asion  of  the  cuticle  with  the  edge  of  the  lancet,  which  is  used 
as  an  eraser  is  employed  to  remove  blots  from  paper.  6.  By  vesication, 
liquor  ammonias  being  applied,  and  then  the  cuticle  riibbed  off,  and  the 
vaccine  matter  applied. 

When  the  surface  over  which  vaccination  is  ])ei'foi'med  is  small,  as  in 
the  case  of  puncture  or  limited  scarification,  it  is  necessary  to  inoculate 
in  at  least  five  jioints  in  the  same  arm  at  distances  of  about  half  an  inch 
apart,  or  in  three  places  on  each  arm. 

Revived  lymph  may  either  be  inserted  dii'cctly  by  means  of  the  lancet ; 
oi',  if  it  is  on  ivory  points,  these  niay  be  inti'odnced  into  punctures,  or 
i-ubbed  on  scarified  surfaces. 

PnHNOMENA  FOLLOWING  VACCINATION. — At  the  eTid  of  the  second  or 
beginning  of  the  third  day,  little  papular  elevations  are  visible  over  the 
points  of  inoculation,  with  slight  redness  around.  The  elevation  and 
redness  increase,  and  by  the  fifth  or  sixth  day  distinct  vesicles  form. 
These  are  round  or  oval,  bluish-white,  raised  at  the  margin  and  depressed 
in  the  centre.  At  the  close  of  the  seventh  or  beginning  of  the  eighth  day 
a  cii'cular  inflamed  areola  forms  ai^ound  each  vesicle.  The  latter  con- 
tinues to  enlai-ge  during  the  eighth  day,  when  it  is  in  its  most  perfect 
state,  being  full,  tense,  rounded  and  much  raised  at  the  margin,  and 
presenting  a  pearly  colour  and  lustre,  with  an  appearance  of  translucency. 
The  contents  appear  clear  and  slightly  viscid,  but  minute  active  particles 
are  visible  under  high  powers  of  the  microscope,  which  are  supposed  by 
Ur.  Beale  to  be  particles  of  bioplasm  to  which  the  l^'niph  owes  its  active 
propei'ties,  by  othei's  to  be  of  the  nature  of  mici'ococci. 

The  ai'cola  continues  to  extend  for  a  couple  of  days,  reaching  a  dia- 
meter of  from  one  to  three  inches,  and  being  accompanied  with  more  or 
less  induration  and  swelling ;  sometimes  small  vesicles  form  upon  it. 
On  the  tenth  or  eleventh  day  it  begins  to  fade,  and  at  the  same  time 
the  contents  of  the  vesicle  become  opaque,  while  it  gradually  dries  up 
and  becomes  brown  in  the  centre,  by  the  fourteenth  or  fifteenth  day 
a  hard  reddish-brown  scab  being  formed.  This  darkens  in  colour, 
shrivels,  and  falls  off  from  the  twenty-first  to  the  twenty-fifth  day, 
leaving  a  permanent  scar.  A  typical  cicatrix  ought  to  be  circular,  white, 
not  less  than  one-third  of  an  inch  in  diameter,  depi-essed,  with  minute 
pits  or  foveolae  over  its  base.  Sometimes  radiations  from  the  centre  are 
observed. 

The  appearances  and  course  above  desciibed  may  l)e  modified  by 
certain  obvious  circumstances,  or  without  any  evident  cause.  After 
some  of  the  methods  of  vaccination  the  vesicles  are  compound  or  in 
crops.  In  adults  they  do  not  usually  present  thoroughly  typical 
characters,  on  account  of  the  structure  of  the  skin ;  while  their  course 
is  often  retarded,  and  the  areola  is  more  difi:'used.  Betardation  or 
accelei'ation  of  their  progress  is  sometimes  observed  without  any  obvious 
cause.  In  some  cases  an  entirely  ii-regular  and  spurious  form  of  eruption 
is  met  with.  This  irregularity  is  generally  due  either  to  improper 
lymph  having  been  used,  to  the  child  being  in  an  unhealthy  condition, 
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or  to  meclianical  irritation  at  the  seat  of  inoculation  ;  but  occasionally 
it  cannot  be  thus  explained. 

Many  irregularities  are  observed  when  the  lymph  is  taken  immediately 
from  the  cow.  "  Papulation  is  deferred  till  the  seventh,  eighth,  ninth, 
or  tenth  day,  and  the  areola  is  not  complete  till  from  the  eleventh  to 
the  fourteenth  or  sixteenth  day,  being  also  harder,  and  it  is  said  to 
revive  and  decline,  continuing  to  exhibit  a  brick-red  or  purplish  hue 
while  the  hardness  remains.  The  vesicles  are  usually  not  more 
developed  than  those  produced  by  ordinary  Ij'mph.  Desiccation  is 
prolonged,  and  the  crust  is  often  retained  till  the  fourth  or  fifth  week." 

Cei'tain  local  and  constitutional  symptoms  usually  accompany  the 
development  of  the  vaccine  vesicles.  Itching,  heat,  tension,  and  pain 
are  experienced  in  the  arm  at  the  time  of  maturation,  with  a  feeling  of 
stiffness  and  difficulty  in  movement.  Occasionally  erythema  or  ery- 
sipelas breaks  out ;  or  the  vesicles  may  ulcerate  or  slough.  The  glands 
in  the  axilla  are  often  enlai'ged  and  tendei',  especially  in  adults.  There 
is  no  primary  fever,  but  a  symptomatic  fever  is  set  up  during  the 
process  of  maturation,  and  it  is  said  that  the  temperature  may  reach  as 
high  as  104°.  At  this  time  the  child  is  fretful  and  restless,  and  the 
alimentary  canal  is  often  deranged.  In  rare  instances  severe  or  even 
dangerous  symptoms  supervene,  especially  in  weakly  children.  A 
general  rash  is  sometimes  ob.served,  of  a  roseolar,  lichenous,  or  vesicular 
character,  which  does  not  usually  last  beyond  a  week.  These  ei'uptions 
are  moi'e  common  after  vaccination  direct  from  the  cow. 

Re-vaccination. — This  is  often  required  in  consequence  of  the  primary 
vaccination  having  been  insufficient  or  imperfect,  as  indicated  by 
deficient  numbei-  or  non-typical  characters  of  the  cicatrices.  But  even 
when  the  original  vaccination  has  been  in  every  way  satisfactory,  it  is 
necessary  to  re-vaccinate  after  puberty.  Some  recommend  that  the 
operation  should  be  performed  every  seven  yeai^s,  but  this  appears  quite 
unnecessary,  and  one  efficient  re-vaccination  may  be  considered  as  usually 
affording  absolute  and  perfect  protection.  The  same  precautions  and  care 
are  required  as  in  the  case  of  primary  vaccination.  Fainting  has  been 
noticed  as  a  frequent  occurrence  during  the  performance  of  re-vaccination. 

Besulfs  of  Re -vaccination. — In  some  cases  no  effect  can  be  produced 
by  I'e-vaccination,  especially  in  children.  On  the  other  hand,  now  and 
then  a  perfectly  typical  course  is  observed,  chiefly  in  adults.  Usually 
the  course  and  characters  of  the  eruption  are  much  modified.  It 
appears  earlier,  and  reaches  its  height  by  the  fifth  or-  sixth  day  ;  being 
either  papular,  oi'  in  the  form  of  an  acuminated  vesicle,  with  an  in- 
durated, diffused,  and  in-egular  areola.  A  small  scab  forms  by  the 
eighth  day,  which  soon  falls  off.  There  is  genei'ally  much  local  irrita- 
tion ;  and  constitutional  symptoms  are  usually  conspicuously  more 
marked  than  in  primary  vaccination.  Erysipelas  is  liable  to  occur ;  and 
occasionally  fatal  septicaemia  or  pyaemia  sets  in.  I  have  known  a 
patient  sink  rapidly  after  re-vaccination,  without  any  obvious  cause. 

Remote  Effects  of  Vaccination. — There  cannot  be  the  slightest 
doubt  in  the  mind  of  any  unprejudiced  observer  with  regard  to  the 
powerfully  protective  influence  exei'cised  by  vaccination  against  the 
ravages  of  small-pox.  In  a  large  proportion  of  cases,  if  vaccination  has 
been  thoroughly  and  efficiently  perfoi'med,  and  especially  after  re-vaccina- 
tion, absolute  and  complete  protection  against  this  malady  is  established. 
But  even  when  it  is  not  entirely  prevented,  the  disease  almost  invariably 
manifests  itself  only  in  a  slight  and  modified  form,  is  rarely  attended 
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with  any  danger,  and  does  not,  leave  behind  the  hideous  disfigurement 
which  it  often  produces  if  allowed  to  proceed  unchecked.  Epidemics 
of  small-pox  have  been  much  less  frequent  and  severe  since  the  intro- 
duction of  the  practice  of  vaccination,  and  this  result  has  been  in  direct 
proportion  to  the  efficiency  of  the  measures  which  have  been  ])ut  in  force 
to  ensure  its  general  and  successful  pei-formance.  This  has  been  observed 
in  every  part  of  tlie  world,  and  amongst  all  races.  It  is  very  important 
to  bear  in  mind,  that  in  proportion  t(j  the  n amber  and  typical  chai/acters 
of  the  vaccination-marks  will  this  immunity  from  small-pox  be  the  more 
cei'tain. 

It  has  been  stated  that  certain  affections  are  transmitted  to  children 
by  vaccination,  especially  cutaneous  diseases,  scrofula,  tubercle,  and 
syphilis.  There  is  no  reliable  evidence  that  this  happens  to  any  serious 
extent,  but  it  appears  certain  that  syphilis  has  been  thus  conveyed  in  rare 
instances,  and  in  order  to  guard  against  the  mere  possibility  of  tliis 
untoward  event,  it  is  necessary  to  pay  strict  attention  to  the  precautions 
already  alluded  to,  and  especially  to  see  that  the  vaccine-lymph  employed 
is  taken  from  a  perfectly  healtlij-  child. 

Treatment. — All  that  is  generally  required  after  vaccination  is  to 
protect  the  arm  from  irritation,  and  to  prevent  the  vesicles  from  being 
scratched.  The  arm  should  be  left  entirely  out  of  the  sleeve.  If  there 
is  much  subsequent  inflammation,  wet  lint,  lead  lotion,  or  cream  may  be 
applied  ;  or  the  part  may  be  covered  with  finely-powdered  stai-ch. 

During  the  pyrexial  condition  it  is  well  to  keep  the  child  indoors ; 
and  to  give  some  mild  aperient,  such  as  a  teaspoonful  of  castor-oil. 
Unusual  complications,  such  as  erysipelas,  may  call  for  special  treatment, 
and  these  are  particularly  to  be  borne  in  mind  when  re-vaccination  has 
been  performed. 


Chaptek  XIII. 

VARICELLA— CHICKEN-POX. 

Etiology. — Varicella  has  been  supposed  to  be  merely  a  modified  form 
of  variola,  but  the  evidetice  is  conclusive  that  they  are  perfectly  distinct 
diseases.  It  is  decidedly  an  infectious  complaint,  having  a  specific  con- 
tagium,  and  it  may  be  transmitted  either  with  or  without  direct  contact. 
It  is  doubtful  whether  it  can  be  inoculated,  but  probably  not.  Occa- 
sionally this  affection  assumes  an  epidemic  form.  A  second  attack  is 
never  met  with.  Varicella  is  only  observed  in  children  as  a  rule, 
especially  towards  the  fourth  year,  but  now  and  then  it  affects  young  or 
adult  females. 

Symptoms. — 1.  Incubation-stage. — The  ordinary  duration  of  tiieperiod 
of  incubation  in  varicella  is  tun  to  fourteen  days,  but  it  may  extend  to 
two  and  a  lialf  weeks.    There  are  no  symptoms. 

2.  Invasion-stage. — Fre(jTiently  this  stage  is  absent,  the  first  symp- 
toms being  simultaneous  with  the  appearance  of  the  eruption.  In  other 
cases  this  is  preceded  for  twenty-four  to  thirty-six  hours  by  slight 
pyrexia,  with  headache,  lassitude,  and  sometimes  a  slight  cough. 


174 


THEORY  AND  PRACTICE  OP  MEDICINE. 


3.  Eruption-stage. — The  eruption  of  varicella  is  rarely  delayed  beyond 
twenty-four  to  thirty-six  hours  at  the  latest,  there  being  at  first  but  a 
few  spots,  but  fresh  crops  appear  during  four  or  five  nights,  often  in 
considerable  numbers,  and  they  may  continue  to  come  out  for  ten  or 
twelve  days.  The  spots  are  quite  distinct  as  a  rule,  but  occasionally  a 
few  become  confluent.  They  are  first  seen  usually  on  the  body,  especially 
about  and  between  the  shoulders,  and  over  the  chest,  but  there  are  many 
exceptions  to  this  rule  (Collie).  Afterwards  they  extend  to  the  limbs, 
while  the  scalp  is  often  much  affected,  but  the  face  is  generally  only 
slightly  involved,  though  the  eruption  is  sometimes  abundant  here. 
Some  authors  have  described  the  eruption  as  being  vesicular  from  the 
first.  In  most  cases,  however,  it  begins  as  bright  red  spots,  slightly 
papular,  not  at  all  hard,  and  disappearing  on  pressure.  Within  a  few 
hours  these  become  vesicular,  a  clear  fluid  collecting  under  the  epidermis. 
The  vesicles  quickly  gain  a  large  size,  are  round  or  oval,  ill-defined, 
translucent,  glistening,  and  neither  urabilicated  nor  divided  into  spaces, 
so  that  when  punctured  they  collapse  completely.  There  is  no  inflam- 
matory areola.  The  appearance  is  described  as  being  in  some  instances 
"  as  if  the  patient  had  been  subjected  to  a  shower  of  scalding  water."  In 
about  twenty-four  houi^s  the  contents  of  the  vesicles  become  slightly  and 
uniformly  opalescent,  and  a  faint  red  areola  appears.  About  the  third 
day  a  few  of  the  vesicles  may  have  a  pustular  appearance,  and  sometimes 
a  few  pustules  are  seen  ;  but  regarding  the  eruption  as  a  whole,  pustula- 
tion  forms  an  incident  rather  than  an  essential  feature  of  its  progress 
(Collie)  Each  vesicle  either  ruptures  or  dries  up  from  the  third  to  the 
fifth  day,  a  small  scab  extending  rapidly  from  the  centre  towards  the 
margin.  This  is  generally  thin  and  crumbly,  coming  away  in  particles, 
but  occasionally  a  thick  coherent  crust  is  formed.  It  separates  in  about 
four  or  five  days  usvrally.  As  the  skin  is  not  deeply  involved  or  destroyed, 
only  a  slight  redness  is  left,  which  soon  disappears,  and  there  is  no 
pitting  as  a  rule  ;  in  exceptional  instances,  however,  distinct  pits  are  left, 
which  are  round  or  elliptical,  smooth,  and  shining.  Owing  to  the 
development  of  successive  crops,  vesicles  are  seen  side  by  side  indifferent 
stages  of  their  progress.  The  only  subjective  sensation  which  attends 
the  eruption  of  chicken-pox  is  that  of  itchiness,  which  may  be  considei'- 
able.  A  faint  peculiar  odour  is  said  to  be  given  off,  but  this  is  certainly 
not  constant.  About  the  end  of  the  second  day  a  few  vesicles  may  be 
seen  on  the  sides  of  the  tongue,  on  the  lips,  cheeks,  or  palate,  and  some- 
times upon  the  mucous  membrane  of  the  genitals  (Collie). 

The  general  symptoms  are  very  slight  in  most  cases  of  chicken-pox, 
there  being  only  a  little  feverish ness,  if  any.  Sometimes  there  are 
rather  severe  exacerbations  of  fever  during  the  night.  Catarrh  is  fre- 
quently present,  and  may  prove  dangerous  if  the  bronchi  should  become 
extensively  implicated.  In  some  cases  the  patient  remains  in  an  un- 
satisfactory state  of  health  for  some  time  after  an  attack  of  varicella. 

Prognosis. — Death  never  occurs  as  the  result  of  varicella,  and  there- 
fore the  prognosis  is  highly  satisfactory. 

Treatment. — Nothing  is  required  in  varicella  but  to  keep  the  patient 
quiet ;  to  give  a  simple  and  mild  diet ;  and  to  see  that  the  bowels  are 
freely  opened.  Children  must  be  prevented  from  sci-atching  themselves. 
Catarrh  must  be  attended  to  if  present :  and  should  there  be  much  fever, 
a  saline  mixture  is  useful.  Quinine  may  be  administered  during  con- 
valescence. 
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Chapter  XIV. 

ERYSIPELAS— THE  ROSE—ST.  ANTHONY'S  FIRE. 

.zEtiolooy. — Only  that  form  of  erysipelas  Avliich  occurs  as  an  acute  idio- 
pathic disease  is  considered  in  this  work,  the  traumatic  varieties  coming 
more  appropriately  within  the  scope  of  surgical  treatises.  Undoubtedly 
one  form  of  this  complaint  may  be  regarded  as  an  acute  specific  disease, 
and  though  its  contagious  nature  is  denied  by  some  authorities,  there  is 
ample  evidence  to  prove  that  it  is  an  infectious  complaint,  and  that  it  is 
capable  of  being  transmitted  from  one  individual  to  another,  especially 
when  a  number  of  persons  are  collected  together,  as  in  hospitals.  I 
have  met  with  several  instances  cori'oborative  of  this  statement.  Some- 
times also  the  affection  assumes  an  epidemic  foi'm.  The  poison  is  given 
oif  into  the  atmosphere,  and  may  likewise  be  conveyed  by  fomites,  as 
well  as  by  direct  contact  or  inoculation.  There  is  reason  to  believe, 
further,  that  erysipelas  may  by  infection  originate  a  group  of  certain 
allied  diseases,  such  as  pjuerperal  fever  or  hospital  gangrene,  and  vice 
versa.  What  the  nature  of  the  contagium  is  cannot  be  positively  affirmed. 
It  has  been  supposed  to  consist  in  micrococci,  which  have  been  found  in 
the  inflamed  tissues,  plugging  the  lymphatic  vessels  and  spaces,  and 
colonizing  the  deep  tissues  and  viscera ;  the  disease  has  been  produced 
by  inoculation  of  cultivations  from  these  organisms.  There  seems  strong 
I'eason  to  believe  that  micrococci  are  concerned  in  conveying  infection  in 
suigical  cases,  and  in  the  puerperal  and  other  forms  of  erysipelatous 
inflammation. 

Though  capable  of  being  conveyed  by  infection,  on  the  other  hand 
many  cases  of  ei-ysipelas  are  met  with  in  which  the  origin  of  the  attack 
certainly  cannot  be  thus  explained.  Indeed,  not  unfrequently  no  obvious 
exciting  cause  can  be  discovered,  while  in  some  instances  the  complaint 
is  atti'ibuted  to  local  exposui  e  ;  undue  cold  or  heat ;  general  exposure  to 
cold  and  wet ;  very  slight  injury  ;  irritation  of  bad  teeth  ;  errors  in  diet, 
especially  the  consumption  of  shell-tish  and  such  articles ;  and  violent 
mental  emotion.  When  it  arises  under  these  circumstances,  erysipelas 
may  be  regarded  as  primarily  a  local  disease.  Those,  however,  who 
regard  it  as  invariably  due  to  organisms,  would  affirm  that  the  supposed 
causes  mentioned  only  bring  about  ccjnditions  aiding  the  action  of  these 
organisms  u]Jon  the  system. 

Among  the  most  important  predisposing  causes  of  erysipelas  are: — 
1.  Age,  the  disease  being  most  common  m  newly-born  infants,  and  in 
jiersons  from  twenty  to  fortjr  years  old.  2.  The  female  sex,  especially 
during  menstruation.  3.  Individual  and  family  predisposition.  4.  The 
occurrence  of  previous  attacks,  erysijjelas  differing  from  most  other  acute 
specific  fevers  in  this  respect,  o.  Certain  conditions  of  the  system, 
namely,  plethora  ;  the  condition  produced  by  intemperance  or  debilitating 
diseases,  as  well  as  that  associated  with  gout  or  renal  disease ;  and  any 
low  febrile  state.  6.  Certain  local  conditions,  such  as  various  forms  of 
injury  ;  or  the  presence  of  dro2)sy  in  a  part.    7.  A  warm  season. 
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Anatomical  Characters. — Erysipelas  is  characterized  by  a  diffuse 
inflammation  of  the  skin,  the  subcutaneous  cellular  tissue  being  also 
generally  involved,  and  sometimes  the  deeper  structures.  At  first  there 
is  hypera3mic  redness,  varying  in  tint,  followed  by  vesication  of  the  skin, 
and  by  serous  infiltration  of  the  subjacent  areolar  tissue,  which  causes 
more  or  less  swelling.  In  severe  cases  pus  may  form  under  the  cuticle, 
in  the  subcutaneous  tissue,  or  in  the  deep  tissues.  There  is  no  tendency 
to  the  formation  of  lymph,  so  that  the  inflammatoiy  process  is  not 
limited  by  adhesions  ;  while  any  pus  which  is  formed  is  liable  to  be  of  a 
low  type.  Occasionally  erysipelas  terminates  in  ulceration  or  gangrene, 
especially  when  the  tissues  affected  are  in  a  low  state  of  vitality,  as,  for 
instance,  when  they  are  the  seat  of  dropsy.  The  neighbouring  lymphatic 
glands  and  vessels  are  always  affected  ;  while  the  veins  leading  from 
the  erysipelatous  part  are  also  inflamed  in  many  cases,  and  may  contain 
pus.  Bacteria  have  been  described  as  being  present  in  abundance  in 
the  tissues  towards  which  erysi])elatous  inflammation  is  advancing. 

In  fatal  cases  the  blood  is  often  dark  and  liquid,  and  does  not  coagulate 
firmly.  The  various  oi'gans  are  congested,  especially  the  lungs,  or  they 
are  sometimes  the  seat  of  inflammation.  The  small  vessels  of  the  lungs 
and  head  frequently  contain  pus.  Miniite  emboli,  composed  of  white 
corpuscles  or  of  albuminoid  pai'ticles,  have  been  found  by  Bastian  and 
others  in  the  small  vessels  of  the  grey  matter  of  the  brain. 

The  mucous  and  serous  tissues  may  be  the  seat  of  erysijjelatous  in- 
flammation, as  well  as  the  cutaneous  structures. 

Symptoms. — After  an  incubation-period,  which  is  said  to  range 
generally  between  ten  and  fourteen  days,  but  which  may  extend  to  three 
weeks,  an  attack  of  ei-ysipclas  is  in  most  cases,  but  not  invariably, 
ushered  in  by  premonitory  symptoms  of  a  general  character.  A 
feeling  of  illness  is  experienced,  with  general  uneasiness  or  muscular 
pains,  disturbance  of  the  digestive  organs,  sox'e-throat,  headache,  rest- 
lessness, and  other  signs  of  nervous  disorder-,  with  a  certain  degree  of 
pyrexia.  Some  shivering  or  chilliness  may  be  felt  at  the  outset,  but 
usually  no  marked  rigors  are  experienced  until  the  local  inflammation 
is  about  being,  or  has  been,  developed.  These  symptoms  may  last  from 
a  few  hours  to  four  or  five  days  before  the  chai*acteristic  signs  of 
erysipelas  appeal',  but  generally  the  latter  are  evident  within  two  or 
three  davs.    Epistaxis  occasionally  occurs  at  the  period  of  invasion. 

The  local  symptoms  of  ci'ysipelas  are  as  follows: — At  first  there  is 
a  feeling  of  heat,  invitation,  and  tightness  in  the  aff'ected  part;  the  skin 
is  tender  to  the  touch;  and  a  stinging  or  smarting  sensation  is  felt. 
Soon  the  surface  becomes  red,  swollen,  firm,  tense,  and  shining ;  at  the 
same  time  all  the  painful  sensations  being  aggravated ;  while  there  is 
increased  local  heat,  as  determined  by  the  thermometer.  Sometimes 
the  swelling  precedes  the  redness. 

Erysipelatous  inflammation  starts  from  one  spot,  and  generally  ex;tends 
chiefly  in  a  particular  direction,  but  it  sometimes  spreads  in  all  directions 
equally.  There  is  a  well-marked  boundary-line  between  the  advancing 
inflammation  and  the  healthy  .skin,  as  shown  by  the  difference  in  colour, 
and  by  the  abrupt  termination  of  the  swelling,  but  only  a  gradual 
transition  is  observed  at  that  border  where  the  process  is  subsiding. 

The  hue  of  the  redness  varies,  but  it  tends  to  become  darker  as  the 
case  progresses.  The  swelling  is  much  greater  where  abundant  loose 
cellular  tissue  exists,  and  is  then  often  irregular  in  form  and  unequal  in 
consistence,  while  the  surface  pits  on  pressure.    In  structures  which  are 
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tense,  unyielding,  and  closely  attached,  such  as  those  of  the  scalp,  the 
sensations  are  far  more  painful  than  in  lax  tissues. 

In  slight  cases  the  intlamination  subsides,  being  followed  by  desqua- 
mation of  the  cuticle ;  far  more  commonly,  however,  cutaneous  vesicles 
of  various  sizes  form,  which  contain  a  yellowish  serum,  and  in  serious 
cases  large  irregular  bulla?  oi'  bladders  are  raised  upon  the  surface. 
These  burst  and  discharge  their  contents,  often  leaving  crusts,  which  on 
separating  may  disclose  superficial  ulceration.  The  cuticle  always  peels 
oif  extensively.  Occasionally  signs  of  more  or  less  suppuration,  ulcera- 
tion, or  moist  gangrene  ai'e  observed ;  and  these  processes  may  lead  to 
great  desti'uction  of  tissues. 

The  seat  and  extent  of  erysipelatous  inflammation  vary  in  different 
cases.  Idiopathic  eiysipelas  is  most  common  about  the  head  and  face, 
and  it  generally  begins  about  the  nose,  ear,  angle  of  the  mouth,  lower 
eyelid,  or  cheek.  Reynolds  has  observed  that  it  usually  stai-ts  at  the 

point  where  the  skin  is  undei'going  transition  into  a  mucous  membrane. 
The  erysijjelas  tends  to  spread  rapidly,  so  that  tlie  whole  face,  scalp,  and 
neck  may  become  speedily  affected,  and  great  swelling  is  produced,  the 
features  being  obliterated,  the  eyelids  closed,  and  the  nostrils  blocked 
up,  while  deafness  is  often  complained  of.  Not  unfrequently  abscesses 
form,  especially  in  the  cheeks  or  eyelids.  The  inflammation  is  apt  to 
extend  to  the  mouth  and  fauces,  and  may  even  reach  the  larynx.  There 
is  also  a  danger  of  the  supervention  of  meningitis. 

In  some  instances  the  limbs  are  affected,  esjjecially  the  legs,  and  now 
and  then  the  timnk.  I  have  met  with  two  cases  of  erysipelas  involving 
the  whole  of  both  legs,  as  a  complication  of  acute  rheumatism.  Some 
local  irritation  may  determine  the  locality  of  an  erysipelatous  inflam- 
mation. 

The  time  taken  by  erysipelatous  inflammation  in  running  its  course 
varies,  but  the  redness  and  swelling  generally  attain  their  height  on  the 
second  or  thii'd  day.  Different  parts  of  the  surface  are  seen  in  different 
stages  of  advancement.  After  it  has  apparently  stopj^ed,  the  inflamma- 
tion may  again  spi'ead,  and  relapses  ai'e  by  no  means  uncommon.  In 
some  cases  the  complaint  is  erratic  or  wandering  in  its  progress  ;  or  it 
may  assume  a  metastatic  character. 

Usually  the  absorbent  glands  and  vessels  in  the  neighbourhood  of  the 
affected  structures  show  signs  of  irritation,  being  enlarged  as  well  as 
painful  and  tender,  sometimes  very  much  so,  and  they  may  be  involved 
H]-st.    Suppuration  of  the  glands  takes  place  in  exceptional  cases. 

The  general  symptoms  in  erysipelas  usually  increase  with  the  onset 
of  the  local  iutlainmatioii.  Ordinarily  they  merely  indicate  moi'e  or  less 
]\yrexia.  The  pulse  rises  to  100  or  120,  and  is  full  and  sti-ong.  The  tem- 
perature ascends  rapidly  at  the  outset,  and  may  attain  a  height  of  10-1  ^' 
or  105°  on  the  first  evening  of  the  eruption.  Usually  the  maximum  tem- 
perature is  reached  on  the  third  day,  but  it  increases  so  long  as  the  in- 
flammation advances,  and  may  attain  to  106°  or  108°.  As  a  rule  there  are 
distinct  evening  exacerbations,  but  the  evening  ten^perature  may  be  2°, 
4",  or  even  5°  lower  than  that  of  the  moraing  (Reynolds).  Deferves- 
cence sets  in  in  favourable  cases  about  the  flfth  or  six  day  of  the 
eruption,  and  the  temperature  rapidly  falls,  becoming  normal  in  from 
twelve  to  thirty-six  hours.  It  may,  however,  remain  high  for  a  much 
longer  time,  and  defervescence  is  then  less  critical.  These  observations 
apply  chiefly  to  facial  erysipelas,  for  great  deviations  as  regards 
temperature  are  met  with  when  the  disease  attacks  other  parts.  Any 
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relapse  oi'  extension  of  inflammation  is  indicated  by  a  rise  in  tempera- 
ture, which  may  be  noticed  before  any  external  signs  are  obsei'ved. 
Complications  will  also  influence  the  temperature.  The  urine  is  febrile, 
while  urea  is  increased,  and  chlorides  ax^e  diminished.  Albuminuria 
is  a  frequent  phenomenon  in  cases  of  erysipelas. 

In  facial  erysipelas  there  is  considerable  restlessness,  with,  in  many 
instances,  mental  wandering  or  actual  delirium,  especially  at  night,  quite 
apart  from  any  cerebral  complication.  In  this  form  the  tongae  always 
tends  to  become  dry  and  brownish ;  and  in  all  cases  of  a  low  type  it 
assumes  distinctly  adynamic  characters,  with  sordes  on  the  lips  and 
teeth,  the  pulse  also  becoming  very  rapid  and  feeble,  and  other  typhoid 
symptoms  setting  in.  Tympanites  and  hiccuj^  may  be  prominent  symp- 
toms in  such  cases.  This  course  of  events  is  likewise  apt  to  occur  in 
very  feeble  or  intemperate  persons,  and  in  aged  subjects. 

Complications. — The  complications  to  be  chiefly  feared  in  connection 
with  erysipelas  are  cerebral  or  spinal  meningitis  ;  bronchitis  ;  acute 
intestinal  catarrh  ;  and  renal  congestion  or  inflammation.  As  already 
mentioned,  erysipelas  may  spread  to  the  throat  or  larynx,  or  it  may 
involve  serous  membranes. 

Varieties. — Several  varieties  of  erysipelas  are  described,  founded  on 
the  intensity,  mode  of  progress,  appearances,  and  terminations  of  the 
local  changes.  The  chief  of  these  are  : — 1.  Simple  or  cutaneous. 
2.  Miliary.  3.  Phlyctenous.  The  last  two  are  named  from  the  size 
of  the  vesicles  or  blebs.  4.  (Edematous,  where  there  is  much  oedema. 
5.  Phlegmonous  or  Cellulo-cutaneous,  in  which  the  deep  tissues 
are  extensively  involved,  and  tend  to  suppui'ate.  6.  Gangrenous. 
7.  Erratic  or  Migratory.  8.  Metastatic.  Varieties  are  also  named 
according  to  the  pai't  aifected,  for  example,  facial,  scrotal,  crural,  and 
abdominal. 

The  erratic  form  usually  presents  less  hypertemia  and  swelling  than 
is  ordinarily  observed;  while  the  pyrexia  is  not  so  severe,  considerable 
and  rapid  changes  in  temperature  being  also  observed.  This  variety 
tends  to  run  a  protracted  course,  and  occurs  chiefly  in  the  old,  or  in 
those  suffering  from  gout,  rheumatism,  or  kidney  disease. 

Prognosis. — Erysipelas  is  always  a  serious  malady,  and  a  cautious 
prognosis  should  be  given  in  all  cases,  but  especially  when  it  attacks 
the  scalp  or  face.  The  principal  circumstances  which  increase  the  danger 
of  any  individual  case  are  as  follows  : — I.  The  patient  being  either  very 
young  or  of  advanced  age.  2.  A  low  condition  of  the  system,  especially 
that  due  to  intemperance.  3.  The  presence  of  organic  disease,  particularly 
renal  disease  with  dropsy.  4.  The  complaint  being  epidemic,  much 
depending  on  the  type  of  the  epidemic.  5.  Any  tendency  to  typhoid 
symptoms ;  or  signs  of  blood-poisoning.  6.  Severe  cerebral  symptoms, 
particTilarly  if  they  jjoint  to  meningitis.  7.  Extension  of  the  inflam- 
mation to  the  throat  or  larynx.  8.  A  dark  colour  of  the  eruption,  or 
the  appearance  of  livid  vesicles.  9.  Any  disposition  to  involve  the  deep 
tissues  extensively,  or  to  end  in  suppui-ation  or  gangrene.  10.  The 
sudden  disappearance  of  the  external  inflammation,  with  simultaneous 
occui'rence  of  symptoms  indicating  that  some  internal  part  is  attacked. 

Treatment. — 1.  General  management. — Unquestionably  lowering 
measures  are  to  be  avoided  in  most  cases  of  erysipelas,  and  a  supporting- 
treatment  is  that  which  gives  the  best  results.  A  nutritious  diet  is 
necessary  from  the  first,  with  cooling  drinks,  and  in  many  instances 
alcoholic  stimulants  are  called  for  at  an  early  period,  not  uncommonly 


ERYSIPELAS. 


179 


considerable  quantities  being  required  during  the  progress  of  the  disease. 
Tlie  patient  shovild,  if  possible,  be  isohited,  and  phiced  in  a  comfortable, 
well-ventilated,  but  not  draughty  apartment;  and  every  attention  must 
be  paid  to  hygienic  measures. 

2.  Therapeutic  treatment. — The  bowels  should  be  kept  well-opened 
by  aaliiu'  aperitnts  in  all  eases  of  erysipelas.  Ringer  recommends  the 
administration  of  tincture  of  aconite  or  belladonna,  for  the  purpose  of 
checking  the  complaint.  The  most  reliable  remedy,  as  a  rule,  in  my 
experience,  is  tincture  of  perchloride  of  iron — w\  xx-xl  every  three  or 
four  hours.  Some  practitionei-s  advocate  the  use  of  salicylates  or  other 
(intiseptics.  In  adynamic  cases  quinine  or  ammonia  and  tinctui'e  of  bark 
may  be  given,  along  with  alcoholic  stimulants.  It  is  often  necessary  to 
administer  opium,  chloral,  bromide  of  potassium,  or  some  such  agent, 
at  night  or  more  frequently,  for  the  pur])ose  of  procuring  sleep  and 
relieving  pain. 

3.  Local  treatment. — Ordinarily  it  will  be  found  the  best  plan  to 
cover  the  eiysipelatous  part  with  cotton-wool,  having  previously 
powdered  it  over  with  flour,  oi'  with  a  mixture  of  starch  and  oxide 
of  zinc.  When  the  face  is  affected,  a  kind  of  mask  may  be  made, 
with  apertures  corresponding  to  the  mouth,  nostrils,  and  eyes.  Among 
the  numerous  local  applications  recommended  for  erysipelas  the  most 
important  az'e  collodion  or  flexible  collodion  ;  nitrate  of  silver,  either  iu 
the  form  of  the  solid  stick  or  in  solution ;  extract  or  liniment  of  bella- 
donna, or  equal  parts  of  extract  of  belladonna  and  glycerine  ;  atid 
solution  or  glycerine  of  carbolic  acid.  In  some  cases  great  pain  is 
•experienced,  and  then  warm  fomentations  containing  opium  or  bella- 
donna are  serviceable,  the  surface  being  afterwards  dried  and  covered 
with  cotton-wool.  Nitrate  of  silver  has  been  much  used  with  the  object 
of  checking  the  progress  of  ei-ysipelas,  the  stick  being  rubbed  into  the 
skin  a  little  beyond  the  advancing  margin  of  the  inflammation.  This 
measure  appears  to  succeed  sometimes.  It  has  appeared  to  me  a  good 
plan  to  apply  glycerine  and  belladonna,  or  glycerine  of  carbolic  acid, 
along  the  line  where  erysipelas  seems  to  be  spreading.  Suppuration 
calls  for  free  incision  ;  and  in  the  phlegmonous  variety  scarification  is  of 
great  value. 

4.  Symptomatic  treatment. — Various  symptoms  may  I'equire  atten- 
tion in  erysipelas,  as  well  as  complications,  especially  meningitis,  and 
■extension  of  the  inflammation  to  the  throat  or  larynx.  The  treatment 
of  these  conditions  will  be  considered  in  their  respective  chapters,  but  it 
may  be  here  mentioned  that  if  there  is  much  oedema  about  the  glottis, 
it  may  be  requisite  to  scai'ify  the  mucous  membrane  covering  this  part, 
or  even  to  ])erform  laryngotomy  or  tracheotomy. 

h.  Prevention. — In  order  to  prevent  the  spread  of  erysipelas,  it  is 
imperative  upon  those  who  are  attending  cases  of  this  complaint, 
•especially  medical  men  and  nurses,  to  exercise  eveiy  precaution  against 
conveying  the  disease  to  others,  particularly  if  they  have  to  come  into 
•contact  with  partm-ient  Avomen,  or  with  persons  suffering  from  wounds 
01'  ulcers.  Should  thei'C  be  any  condition  present  in  a  case  in  connection 
with  which  erysijielas  is  liable  to  arise,  such  as  dropsy,  every  precaution 
must  be  taken  to  prevent  its  occurrence. 
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Chapter  XV. 

DIPHTHERIA. 

JEiTiOLOGY. — Diphtheria  is  an  independent  acute  specific  disease,  being 
ordinarily  produced  by  a  specific  poison,  and  it  is  distinctly  infections, 
not  nnfrequently  assuming  a  severe  epidemic  form.  The  complaint 
appears  to  have  become  increasingly  prevalent  of  late  years,  and 
numerous  outbreaks  have  occurred  in  various  localities.  It  has  beeu 
maintained  that  the  contagium  is  associated  only  or  chiefly  with  the 
peculiar  diphtheritic  deposit,  and  that  this  material  must  be  brought  into 
contact  with  a  mvicous  membi^ane,  or  with  an  abraded  cutaneous  surface, 
before  the  complaint  can  be  transmitted  ;  thei'e  is  strong  reason  to 
believe,  however,  that  the  contagium  is  also  given  off  in  the  breath,  and  is 
contained  in  the  various  excretions.  Some  think  that  the  diphtheritic 
poison  always  exerts  its  first  efFect  upon  the  throat  or  other  surface 
■with  which  it  comes  into  contact,  and  that  the  general  infection  is 
secondary  to  the  local  lesion.  Probably,  however,  the  general  system 
is  first  affected  usually.  The  disease  may  spread  to  any  of  the  inmates 
of  a  house,  but  there  is  always  much  more  danger  of  infection  in  the 
case  of  those  who  are  brought  into  immediate  contact  with  a  patient 
suffering  from  diplithei'ia,  and  who,  therefore,  inhale  the  breath,  or  are 
liable  to  have  the  morbid  products  coughed  out  upon  them.  The  affection 
is  more  liable  to  be  ]5i'opagated  if  thei'e  is  much  discharge,  as  fi'om  the 
nose,  especially  if  cleanliness  is  not  attended  to.  The  poison  clings 
tenaciously  to  houses  and  rooms  for  a  considei-able  period ;  and  may  be 
conveyed  by  fomites,  such  as  clothing  or  other  objects,  as  well  as  by 
instruments  used  for  surgical  purposes.  It  seems  capable  of  being  dis- 
seminated some  distance,  and  this  has  been  attributed  to  the  influence- 
of  winds.  Observations  made  during  recent  years  appear  to  indicate  that 
diphtheria  or  an  allied  disease  occurs  in  cats  and  other  domesticated 
animals,  as  well  as  among  cattle  and  horses,  and  that  infection  may  be 
thus  conveyed  to  human  beings,  and  also  from  them  to  the  lower  animals. 
The  complaint  may  further  piobably  be  transmitted  by  infected  milk. 
The  same  individual  may  be  attacked  more  than  once. 

With  regard  to  the  natui"e  of  the  contagium  of  diphtheria,  there  is 
still  much  conti-oversy.  Micrococci  are  constantly  present  in  the 
diphtheritic  material,  in  the  form  of  masses  or  clumps  in  the  necrosed 
epithelial  structures,  but  experiments  seem  to  have  demonstrated  that 
these  are  not  the  cause  of  the  disease.  A  special  hacillus  was  discovered 
by  Loffler,  lying  deeper  down  in  the  mucous  membrane,  and  several 
experimental  investigations  have  been  recently  made  in  relation  to  this 
organism,  especially  by  MM.  Roux  and  Yersin,  which  point  to  a  causa- 
tive connection.  These  observers  have  also  shown  that  the  bacillus  of 
diphtheria  secretes  soluble  toxic  substances.  Dr.  Jacobi  of  New  York 
strongly  maintains  that  the  contagium  of  diphtheria  is  of  a  chemical 
nature. 

While  usiially  conveyed  by  infection,  it  is  extremely  probable  that 
diphtheria  does  occur  under  other  circumstances,  and  that  it  may  be 
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developed  in  connection  with  drainage  emanations,  contamination  of 
drinking  water,  insanitary  surroundings,  houses  recently  built  on  damp 
soils,  and  even  as  the  result  of  exposure  to  cold.  An  epidemic  is  some- 
times preceded  by  the  prevalence  of  ordinary  sore-tlii'oats.  Hence 
diphtheria  has  been  classed  as  a  miasmatic-contagious  disease,  being 
supposed  to  be  due  to  some  agent  which  can  fei'tilize  in  air  and  water, 
and  being  then  taken  into  the  human  body  is  capable  of  producing  the 
disease  in  a  contagious  form. 

The  predisposing  causes  of  diphtheria  are  the  period  of  childhood  ;  in- 
dividual and  family  susceptibility;  bad  feeding-;  general  debility; 
bodily  fatigue  or  exhaustion  ;  and  nervous  excitability.  It  frequently 
occurs  under  the  most  satisfactory  sanitary  surroundings,  but  some 
observers  think  that  the  comjDlaint  is  predisposed  to  by  unfavourable 
hygienic  conditions.  Diphtheria  appears  to  be  more  frequent  in  rural 
than  in  urban  districts,  and  especially  in  their  more  exposed  parts.  It 
may  occvir  as  a  complication  of  scarlatina,  measles,  whooping-cough, 
or  typhoid  fever.  Hot  and  dry  climates  and  seasons  appear  to  favour 
the  development  of  the  poison-germs. 

Anatomical  Characters. — A  peculiar  inflammation  of  the  fauces, 
attended  with  the  formation  of  patches  of  exudation,  constitutes  the 
ordinary  local  manifestation  of  diphtheria.  At  first  there  is  redness, 
which  may  begin  in  any  part  of  the  throat,  being  accompanied  with 
swelling  and  inci'eased  secietion  of  viscid  mucus.  The  redness  spreads 
over  the  entix'e  mucous  surface,  and  then  the  exudation  makes  its 
appearance.  The  deposit  maj  commence  at  any  spot,  such  as  on  one  of 
the  tonsils,  on  the  soft  palate,  or  at  the  back  of  the  fauces,  and  may 
start  fi-om  one  or  several  j^oints,  at  first  onlj^  small  s^jecks  being  observed, 
which,  however,  speedily  extend  and  coalesce  so  as  often  to  form  exten- 
sive patches,  or  even  to  cover  ujiiformly  the  entire  sui-face.  The  patches 
have  a  variable  thickness,  and  they  become  thicker  by  successive  layers 
being  formed  underneath.  The  charactei's  of  the  deposit  vaiy  much. 
The  colour  is  usually  grey,  white,  or  slightly  yellowish  ;  but  it  may  be 
brownish  or  blackish.  The  consistence  ranges  from  "  cream  to  wash- 
leather."  The  material  resembles  in  some  cases  wet  parchment  or  damp 
and  dii'ty  wash-leather.  On  removing  it,  which  is  effected  with  more  or 
less  difficulty,  a  raw  bleeding  surface  is  left,  or  sometimes  a  distinct 
nicer,  which  is  again  speedily  covered  by  fresh  deposit,  the  exudation 
generally  involving  the  substance  of,  as  well  as  lying  upon,  the  mucous 
membrane,  thus  causing  its  destruction.  Usually  the  epithelium  is 
destroyed,  but  occasionally  traces  of  its  cells  ai'e  found  under  diphthe- 
ritic deposits.  The  under  surface  of  a  patch  may  present  little  spots  of 
blood.  If  the  exudation  separates  of  itself,  it  is  either  not  renewed  at 
all,  or  only  in  thinner  films.  Occasionally  considerable  ulceration  or 
sloughing  of  the  soft  palate,  uvula,  or  tonsils  is  set  up  ;  or  abscesses  may 
form. 

The  deposit  may  spread  from  the  throat  to  the  mouth,  lips,  nose, 
Eustachian  tubes  and  ears,  conjunctivae,  larynx,  trachea,  or  bronchi,  even 
to  their  finest  ramifications  ;  rarely  to  the  oesophagus,  stomach,  intestines, 
and  gall-bladder.  In  exceptional  instances  it  starts  primarily  in  certain 
of  these  parts.  It  has  also  been  observed  over  the  vulva  or  vagina,  the 
anus  and  rectum,  the  glans  penis  and  prepuce,  the  external  ear,  and 
other  parts.    Any  raw  cutaneous  surface  is  liable  to  become  implicated. 

The  microscope  usually  reveals  that  the  diphtheritic  material  consists 
chiefly  of  epithelial  and  granular  cells,  with  molecular  granules  of  fat 
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and  protein.  Sometimes  fibres  and  disintegrated  tissues  are  visible. 
Organisms  are  also  usually  present,  as  already  noticed.  Chemically 
the  substance  chiefly  resembles  fibrin. 

The  lymphatic  glands  in  the  neighbourhood  are  enlarged  and  inflamed, 
especially  those  near  the  angles  of  the  jaw.  The  parotid  and  sub- 
maxillary glands  are  also  swollen.  Should  there  be  much  ulceration  or 
gangrene  of  the  fauces,  general  swelling  of  the  neck  ensues,  owing  to 
infiltration  of  the  tissries  with  serum  or  lymph. 

In  fatal  cases  of  diphtheria  the  various  organs  are  found  to  be  much 
congested.  The  spleen  and  the  absorbent  glands  generally  are  enlarged. 
The  bronchial  tubes  usually  contain  more  or  less  muco-purulent  material. 
The  lungs  are  in  many  cases  the  seat  of  acute  insufllation,  collapse,  lobar 
or  lobular  pneumonia,  or  sometimes  of  pulmonary  apoplexy.  The  kidneys 
may  show  signs  of  acute  parenchymatous  inflammation.  Fibrinous 
coagula  are  frequently  observed  within  the  cavities  of  the  heart,  and 
extending  thence  into  the  great  vessels  ;  and  the  heai't-fibres  may  have 
undergone  acute  degeneration.  In  some  instances  small  hfemorrhages 
are  found  in  connection  with  the  mucous  and  serous  membranes  ;  as  well 
as  in  the  substance  of  the  lungs,  heart,  and  kidneys. 

Symptoms. —  Diphtheria  is  essentially  a  g'eneraZ  disease,  which  is  accom- 
panied with  local  lesions.  Hence  it  is  usually  ushered  in  by  general  or 
constitutional  symptoms ;  followed  by  local  symptoms  referable  to  the 
throat  or  to  other  parts  which  happen  to  become  involved.  Along  with 
the  development  of  local  symptoms,  the  general  disturbance  is  increased, 
and  may  become  extremelj-  severe  ;  while  the  complaint  is  liable  to  be 
followed  by  a  peculiar  nervous  disorder.  In  some  cases  the  local 
symptoms  are  first  observed. 

The  period  of  incuhation  in  diphtheria  ranges  usually  from  two  to  four 
days.  It  may  be  limited  to  thirty  hours,  or  may  perhaps  extend  to 
twelve  or  fourteen  days.  The  invasion  is  generally  gi-adual,  a  feeling  of 
illness,  languor,  more  or  less  weakness,  and  depression  being  often  ex- 
perienced; accompanied  with  chilliness,  anorexia,  nausea,  diarrhoea,  head- 
ache, drowsiness,  and  a  certain  degree  of  pyrexia.  At  the  same  time 
some  stiffness  of  the  neck,  tenderness  about  the  angles  of  the  jaw,  or 
slight  sore-throat  may  be  complained  of. 

Clinical  course. — The  symptoms  of  the  developed  disease  vary  con- 
siderably in  fhai'acter  and  severity,  and  it  is  important  to  notice  that 
the  gravity  of  the  constitutional  disorder  bears  no  necessary  relation  to  the 
throat-symptoms  or  the  condition  of  the  throat ;  while  in  apparently  slight 
cases  grave  symptoms  may  at  any  time  supervene. 

In  the  large  majoiity  of  instances  the  local  symptoms  of  diphtheria 
are  mainly  associated  with  the  thi'oat.  The  patient  complains  of  more 
or  less  soreness  or  actual  pain  in  this  part,  especially  on  swallowing,  and 
this  act  may  become  difficult  or  even  impossible  in  bad  cases.  There  is 
frequently  a  constant  desire  to  hawk  foi-  the  purpose  of  clearing-  the 
throat.  On  examination  the  structures  of  the  fauces  are  seen  to  be 
red  and  swollen,  and  covered  to  a  variable  degree  and  extent  with  the 
diphtheritic  deposit.  Sometimes  the  tonsils  and  uvula  are  so  much 
enlarged  that  they  seem  to  block  up  the  passage,  and  an  examination  can 
only  be  accomplished  with  difficulty.  In  bad  cases  more  or  less  exten- 
sive ulceration  or  sloughing  may  be  observed.  The  diphtheritic  material 
is  not  uncommonly  coughed  up  in  fragments  of  so-called  false  membrane  ; 
and  offensive  matters  are  likely  to  be  expectorated  when  the  stritctures 
ulcerate  or  become  gangrenous.    The  glands  about  the  angle  of  the  jaw 
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are  always  enlarged  to  some  degree,  and  feel  tender ;  in  sevei-e  cases  they 
become  much  swollen,  and  the  structures  of  the  neck  generally  may  be 
considerably  tumefied.  The  implication  of  these  glands  is  part  of  the 
disease,  and  not  merely  secondary  to  the  throat-condition ;  it  may  be  one 
of  the  earliest  signs.  In  some  instances  the  nasal  cavities  are  implicated, 
and  symptoms  arising  therefi'om  may  be  the  first  noticed,  a.  discharge, 
which  is  often  sanious  and  offensive,  escaping  through  the  nostrils  or 
through  the  posterior  nares.  When  the  larynx  is  involved,  this  event 
is  indicated  by  hoarseness,  or  complete  loss  of  voice ;  cough,  of  a  hoarse 
and  crou^py  character ;  and  obstiaictive  dyspnoea,  which  often  becomes 
very  urgent,  the  breathing  being  noisy  and  stridulous,  and  subject  to 
paroxysmal  exacerbations.  If  the  deposit  extends  down  the  respiratory 
passage  to  the  bronchi,  the  breathing  becomes  still  nioi'e  embari'assed. 
In  connection  with  the  morbid  conditions  of  the  parts  just  considei'ed, 
the  breath  has  often  an  offensive  odour,  and  may  become  extremely 
foetid.  Should  the  diphtheritic  deposit  form  in  other  parts,  such  as  the 
stomach  or  intestines,  corresponding  local  symptoms  might  be  developed  ; 
and  if  it  occurs  over  external  parts,  it  would  be  at  once  visible  on  exami- 
nation. 

The  general  symptoms  in  diphtheria  are  usually  at  first  of  a  febrile 
character,  but  their  intensity  is  subject  to  much  variety,  and  even  in 
severe  cases,  as  judged  by  the  local  condition,  the  teniperatui-e  need 
not  be  high.  As  a  rule,  indeed,  the  temperature  in  this  disease  is 
not  much  elevated,  and  it  has  no  characteristic  course.  The  patient  not 
uncommonly  experiences  a  marked  sense  of  illness,  Aveakness,  and 
depression,  which  may  be  quite  out  of  proportion  to  the  apparent  gravity 
of  the  disease  ;  and  in  some  instances  I  have  observed  a  remarkable 
foreboding-  of  death  on  the  part  of  the  patient,  when  thei'e  did  not 
appear  to  be  any  reason  for  anticipating  such  an  event.  In  bad  cases  of 
diphtheria  the  general  symptoms  assume  an  asthenic  or  typhoid 
characfer,  either  from  the  fii-st,  or  in  the  course  of  the  attack,  the 
patient  being  greatly  prostrated,  and  presenting  the  usual  phenomena 
charactei'istic  of  the  typhoid  condition.  When  the  respiratory  passages 
are  involved  the  symptoms  indicate  more  or  less  interfei-ence  with  the 
aeration  of  the  blood,  and  may  culminate  in  those  of  actual  asphyxia. 
The  urine  generally  presents  morbid  characters  in  diphtheria,  and  in 
addition  to  being  febi-ile,  it  fi'equently  contains  albumen,  as  well  as  in 
some  cases  blood  and  casts. 

Varieties. — Having  thus  pointed  out  the  general  features  of  the 
clinical  history  of  diphtheria,  it  will  now  be  expedient  to  describe  briefly 
the  principal  varieties  met  with,  mainly  founded  on  the  practical  and 
useful  classification  of  cases  laid  down  by  Sir  William  Jenner. 

1.  Mild  Form. — Here  there  are  slight  throat-symptoms,  and  on  exami- 
nation signs  of  inflammation,  with  more  or  less  diphtheritic  deposit,  are 
visible.  The  glands  about  the  angles  of  the  jaw  are  a  little  swollen  and 
tender.  Pyrexia  is  usually  mild  and  of  short  duration,  but  the  tem- 
perature may  rise  considei'ably.  The  urine  is  not  albuminous.  Occa- 
sionally extensive  deposit  on  the  throat  is  observed,  while  the  general 
symptoms  are  scarcely  perceptible.  Recovery  is  rapid  and  complete ; 
and  no  sequelte  follow  the  attack  as  a  rule.  It  must  be  remembered, 
however,  that  in  cases  which  at  first  seem  to  be  of  a  very  mild  character, 
serious  symptoms  jnay  subsequently  arise. 

2.  Inflammatory  Form. — After  premonitory  symptoms,  high  pyrexia 
sets  in,  the  patient  at  the  same  time  feeling  very  ill  and  weak.  The 
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pulse  soon  tends  to  become  feeble  and  wanting  in  tone.  Tliroat- 
symptoms  are  prominent,  while  examination  reveals  signs  of  marked 
inflammation,  wliicli  may  be  accompanied  with  much  enlai^gement  of 
the  tonsils  and  uvula,  a  considerable  diphtheiitic  deposit  forming  in 
from  twelve  to  forty-eight  hours,  which  jjossesses  a  fair  degree  of  con- 
sistence and  toughness.  This  may  be  coughed  up  in  pieces  of  false 
membrane,  of  variable  size.  Subsequently  the  throat  may  ulcerate  or 
slough  more  or  less  extensively.  The  disease  is  also  liable  to  spread  to 
the  larynx  or  further  down  the  respiratory  passages,  thus  giving  rise  to 
dangerous  laryngeal  symj^toms,  and  causing  serious  interference  with 
respiration.  The  glands  of  the  neck  are  much  enlarged.  The  urine 
is  febrile,  but  also  frequently  contains  much  albumen,  as  well  as  some 
granulai'  casts. 

3.  Nasal  Form. — In  this  variety  there  is  at  first  a  sanious  discharge 
from  the  nose,  accompanied  with  low  fever.  Soon  the  throat  is  seen  to 
be  red  and  swollen,  and  fluid  escapes  through  the  posterior  nares,  while 
the  glands  about  the  angles  of  the  jaw  swell  considerably.  The  dis- 
charge may  be  very  foetid.  The  disease  may  spread  through  the 
lachrymal  ducts  to  the  conjunctivae,  or  to  the  lips  by  means  of  the  dis- 
charge. Membranous  deposit  may  also  form  on  the  pharynx  or  larynx, 
the  latter  being  sometimes  unexpectedly  attacked  ;  or  the  symptoms  may 
subside,  and  recovery  takes  place. 

4.  Laryngeal  and  Tracheal  Form. — This  is  characterized  by  the 
exudatiun  starting  in  the  larynx  and  trachea,  but  it  may  subsequently 
spread  to  the  pharynx.  Laryngeal  symptoms  are  therefore  prominent 
from  the  hrst.  The  disease  may  also  extend  downwards  to  the  bronchi. 
This  variety  is  now  generally  regarded  as  being  almost  always  identical 
with  so-called  true  croup  or  croupous  laryngitis,  but  this  question  will  be 
considered  under  the  latter  disease.  Here  may  be  also  mentioned  certain 
cases  which  are  grouped  together  by  Sir  William  Jenner  under  tbe  term 
insidious,  in  which,  without  any  particular  general  disturbance,  and  only 
slight  sore-throat,  lar3'ngeal  symptoms  suddenly  set  in  with  severity, 
and  this  coui-se  of  events  may  terminate  in  speedy  suifocation. 

5.  Asthenic  and  Malignant  Forms. — In  the  asthenic  class  of  cases 
the  general  symptoms  assume  a  low  type,  either  from  the  outset,  or 
during  the  progress  of  the  ordinary  symptoms  of  diphtheria.  The  sense 
of  illness  and  pi^ostration  becomes  very  great ;  the  complexion  is  dirty- 
looking  and  opaque;  and  the  skin  generally  may  assume  a  dirty-yellowish 
tint,  having  also  a  peculiar  feverish  pungency,  though  the  temperature 
is  not  remarkably  high.  The  pulse  tends  to  be  very  frequent,  small, 
weak,  and  irregular ;  and  the  heart's  action  is  greatly  enfeebled.  The 
tongue  becomes  diy  and  brown,  while  sordes  form  on  the  lips  and 
teeth.  Ultimately  the  ordinaiy  typhoid  symptoms  set  in,  with  delirium 
and  other  low  nez'vous  phenomena,  and  at  last  the  patient  sinks. 

The  symj^toms  just  described  may  or  may  not  be  associated  with 
abundant  diphtheritic  deposit  ovei-  the  throat  or  larynx,  but  the  matei'ial 
is  frequently  of  a  soft,  pulpy  kind,  and  hence  the  local  symptoms  are  often 
not  proi^ortionately  severe.  They  are  not  uncommon  in  the  nasal 
variety  of  diphtheria.  It  is  in  these  cases  that  extensive  ulceration  and 
sloughing  are  chiefly  met  with,  the  asthenic  symptoms  being  then  due 
to  septicaemia,  resulting  from  absorption  of  the  decomposing  matters  into 
the  blood.  Under  such  cii-cumstances  the  breath  becomes  very  foetid ; 
and  thei"e  is  great  swelling  about  the  neck. 

A  malignant  variety  of  diphtheria  is  sometimes  met  with,  coming  on 
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insidiously,  without  marked  local  or  general  symptoms,  but  occasionally 
with  great  and  unaccountable  mental  dejaression,  death  taking  place  in 
two  or  three  days,  or  even  eaidier. 

6.  Anomalous  Form. — A  group  of  cases  may  be  made  to  include 
tliose  in  which  the  diphtheritic  deposit  first  appears  in  some  unusual 
region,  such  as  over  the  mouth  (Iniccal),  about  the  anus,  on  the  vulva  or 
vagina,  over  the  glans  penis  or  prepuce,  in  the  external  auditory  meatus, 
or  on  cutaneous  excoriations  or  ulcerations.  The  throat  often  becomes 
secondarily  involved.  The  membranous  deposit  is  white,  buff,  grey,  or 
black,  and  more  or  less  adherent;  it  is  surrounded  by  redness,  usiially 
vivid  and  marked.  On  the  skin  its  extension  is  preceded  by  the  forma- 
tion of  vesicles,  and  subsequent  excoriation. 

Complications  and  SEQUELii. — Allmyniuuria  is  of  frequent  occurrence 
in  the  course  of  diphtheria,  but  varies  in  its  frequency  in  different 
epidemics.  This  condition  always  demands  special  attention,  and  should 
be  looked  for  daily  in  all  cases  fi'oni  the  first.  It  has  been  attributed  to 
various  causes,  but  is  most  important  as  a  symptom  of  acute  paren- 
cJiifmatous  nephritis,  when  it  may  be  accompanied  with  blood-corpuscles, 
blood-casts,  and  epithelial  casts  in  the  urine.  Dr.  John  Abercronibie 
never  observed  this  fluid  smoky ;  neither  Avas  there  any  anasarca,  nor 
any  symptoms  of  urremia.  In  all  the  fatal  cases  he  found  the  ordinary 
changes  of  acute  parenchymatous  nephxitis.  Other  observers,  however, 
aftirm  that  in  cases  which  have  ended  fatally  within  the  first  few  days, 
with  abundant  albuminuria,  the  kidneys  have  only  presented  more  or 
less  congestion.  Albuminuria  in  diphtheria  is  an  early  phenomenon, 
and  nephritis  comes  on  mixch  sooner  in  this  complaint  than  in  scarlatina. 
The  albumen  may  be  found  in  the  urine  within  twenty-four  hours  of  the 
onset  of  the  disease,  and  usually  appears  about  the  third  or  fourth  day, 
being  exceptional  after  ten  or  twelve  days.  As  a  rule  it  does  not 
continue  long,  being  in  some  instances  a  mere  transitory  jjlienomenon ; 
sometimes,  however,  it  goes  on  for  sevei'al  weeks,  or  may  even  be 
permanent.  The  amount  of  albumen  discharged  varies  considerably, 
and  it  may  be  very  large ;  while  it  is  sometimes  intermittent,  or  more 
frequently  varies  in  qxaantity  at  different  pei'iods  within  the  twenty-four 
hours.  Occasionally  the  urine  is  much  diminished  or  even  sujjpressed 
in  diphtheria. 

Hannorrhage  from  the  nose,  throat,  air-passages,  and  other  pai'ts  is 
not  uncommon  in  bad  cases  of  diphtheria,  and  there  may  be  purpuric 
spots  on  the  skin.  Cutaneous  I'ashes  are  occasionally  observed,  tran- 
sient in  duration,  and  either  erythematous,  erysijjelatous,  roseolai", 
urticaiial,  or  even  vesicular  in  appearance.  Pulmonary  complications 
are  not  infrequent,  esj^ecially  if  the  respiratory  ])assages  are  involved, 
namely  : — acute  insufilation  of  the  lungs,  the  vesicles  sometimes  giving 
way  ;  pulmonary  collapse  ;  lobar  or  lobular  pneumonia;  and  puhnonaiy 
apoplexy.  It  must  be  remembei'ed  also  that  the  diphtheritic  exudation 
may  extend  even  to  the  smallest  bronchi. 

Diphtheria  is  liable  to  be  followed  by  impoi'tant  sequela'.  Thus,  in 
some  cases  the  pi-ogress  towai'ds  convalescence  is  very  slow,  and  a  state 
of  marked  debility  and  aniiemia  remains  for  some  time.  Slight  albu- 
minuria may  also  continue  for  a  considei-able  period ;  or  permanent 
renal  disease  may  be  set  up.  Tlie  most  remarkable  sei-ies  of  sequelae, 
however,  are  those  connected  with  the  nervous  system.  It  will  be  more 
convenient  to  discuss  these  sequelfe  in  relation  with  the  other  diseases 
of  this  system,  and  in  the  meantime  it  must  suffice  to  state  that  they  may 
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follow  the  mildest  attack  of  diphtheria ;  that  they  usually  supervene 
after  an  interval  of  apparent  convalescence ;  and  that  the  phenomena 
are  those  of  more  or  less  extensive  paralysis,  motor  and  sensory,  which 
usually  commences  in,  and  may  be  limited  to,  the  throat,  but  generally 
tends  to  be  more  or  less  progressive,  involving  ultimately  in  extreme 
cases  the  whole  body,  and  sometimes  proving  fatal,  owing  to  implication 
of  the  respiratory  muscles  or  of  the  heart,  especially  in  children.  Most 
cases  recover,  however,  but  the  duration  of  the  symptoms  is  very  vari- 
able. Abnormal  sensations,  such  as  hyperesthesia  or  marked  tenderness 
in  various  parts,  or  intense  neuralgia,  may  also  follow  diphtheria. 

Duration  and  Terminations. — The  duration  of  diphtheria  i-anges 
from  two  to  fourteen  days,  but  complications  and  sequelae  may  prolong 
its  course  considerably.  Relapses  also  are  not  veiy  uncommon.  Death 
is  a  very  frequent  event,  especially  in  some  epidemics.  The  chief  causes 
of  death  are : — 1.  Suffocation,  owing  to  the  air-passages  being  impli- 
cated, which  is  most  frequent  in  childi'en,  and  generally  happens  within 
the  first  week.  2.  Gradual  asthenia,  most  common  in  persons  beyond 
the  age  of  puberty,  death  usually  occurring  after  the  first  week. 
3.  Septicaemia.  4.  Renal  disease.  5.  Pulmonaiy  complications. 
6.  Secondary  nervous  disturbance.  This  is  very  fatal  in  children,  but 
death  does  not  occur  from  this  cause  after  a  lapse  of  two  months. 
Occasionally  patients  attacked  with  diphtheria  die  within  a  few  houi's, 
apparently  killed  by  the  virulence  of  the  poison.  Sudden  death  has 
also  happened  in  several  instances,  which  has  been  attributed  to  syn- 
cope ;  or  to  the  formation  of  a  clot  within  the  heart,  or  in  one  of  the 
great  vessels. 

Prognosis. — Always  grave,  the  prognosis  of  diphtheria  is  much  worse 
in  children  than  adults,  and  especially  in  infants.  The  chief  signs  of 
danger  are : — Implication  of  the  air-passages,  with  consequent  inter- 
ference with  respiration,  as  well  as  the  development  of  pulmonary  com- 
plications ;  extensive  ulceration  or  sloughing  of  the  throat ;  great  dis- 
charge from  the  nares  ;  epistaxis  ;  repeated  vomiting  or  diarrhoea  ;  very 
rapid  and  feeble  cardiac  action  and  pulse,  or  a  very  infrequent  pulse ; 
typhoid  symptoms,  especially  if  accompanied  with  delirium  ;  suppres- 
sion of  ui-ine  ;  signs  of  uraemia ;  the  presence  of  abundant  albumen, 
blood,  or  casts  in  the  urine,  particularly  if  accompanied  with  laryngeal 
symptoms;  and  a  sudden  rise  in  temperature.  Even  mild  cases  may 
prove  fatal  from  asthenia  ;  or  the  nervous  sequelae  may  set  in  and  cause 
death.  The  prognosis  is  more  unfavourable  in  certain  constitutions, 
in  particular  epidemics,  and  when  diphtheria  follows  some  other  acute 
disease,  particularly  scarlet  fever  and  measles,  or  occurs  as  a  complica- 
tion of  typhoid  fever.  The  mortality  appears  to  be  greater  during  cold 
and  damp  seasons. 

Treatment. — The  management  of  cases  of  diphtheria  must  depend 
very  much  on  their  type  and  intensity,  but  even  the  mildest  case  needs 
to  be  carefully  watched  in  its  progress,  so  as  to  be  prepared  for  any  un- 
toward course  of  events.  It  cannot  be  too  strongly  enforced  that  there 
is  no  specific  remedy  for  this  disease,  and  that  the  measures  to  be 
adopted  must  be  determined  by  the  circumstances  of  each  individual 
case.  It  may  be  further  affirmed  that  lowering  measures  are  never 
admissible,  a  more  or  less  supporting  treatment  being  always  indicated 
for  diphtheria. 

I.  General  management. — Any  patient  suifering  from  diphtheria 
should,  if  possible,  be  isolated,  and  must  remain  in  bed,  well  protected 
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from  dranglits,  the  room  being  kept  at  a  moderate  uniform  temperature, 
all  hygienic  conditions  being  duly  observed,  especially  as  regards 
cleanliness  and  proper  ventilation,  while  eveiy  pi'ecaution  is  taken  to 
prevent  the  spi'ead  of  the  disease.  The  judicious  iTse  of  disinfectants 
in  the  apartment  is  desirable.  In  a  sevei'e  case  it  is  important  that  the 
air  of  the  room  should  be  maintained  at  a  temperature  of  60°  to  65°,  and 
kept  slightly  moist  with  steam,  either  by  means  of  a  steam-kettle,  or  by 
boiling  water  in  an  open  vessel  over  a  spirit  lamp.  In  the  case  of 
children  it  is  often  desirable  to  fix  up  a  "  steam-tent,"  especially  if  there 
is  any  tendency  to  implication  of  the  windpipe.  It  may  be  useful  to 
impregnate  the  steam  with  a  little  disinfectant,  by  boiling  eucalyptus 
leaves  in  the  water,  or  adding  a  few  drops  of  oil  of  turpentine  or  carbolic 
acid.  It  must  be  noted,  however,  that  not  a  few  practitionei's  object  to 
making  the  air  moist  with  steam  ;  and  Dr.  Jacobi  only  approves  of  it  in 
cases  of  tracheo-bronchial  diphthei-ia. 

2.  In  a  mild  case  of  diphtheria  it  is  sufficient  to  open  the  bowels ;  to 
administer  some  simple  saline  mixture;  to  allow  a  good  quantity  of 
beef-tea  and  milk,  with  ice  to  suck ;  and  to  employ  soothing  local 
remedies  if  required,  namely,  warm  poultices  or  fomentations  over  the 
throat,  and  some  mild  gargle,  such  as  milk  with  warm  watei",  infusion  of 
roses,  or  a  weak  solution  of  chlorate  of  potassium. 

3.  In  cases  which  are  at  all  severe  the  general  treatment  demands 
strict  attention.  In  the  first  place  nutritious  diet  of  a  liquid  kind  should 
be  given  from  the  outset,  including  abundance  of  milk  and  beef-tea,  and 
it  may  be  desirable  to  give  it  in  a  peptonized  form.  The  patient  should 
also  take  cool  drinks  freely,  and  suck  small  lumps  of  ice  at  frequent 
intervals.  If  there  are  any  signs  of  depression,  considerable  nutriment 
is  called  for.  Alcoholic  stimulants  are  not  required  at  first  in  most  cases, 
but  they  must  be  given  as  soon  as  there  is  any  indication  that  the  powers 
of  the  system  ai"e  failing.  They  are  often  needed  in  lai'ge  quantities  in 
adynamic  cases,  and  children  bear  them  well.  The  best  stimulant 
ordinarily  is  bi'andy,  some  of  which  may  be  administered  beaten  iip 
with  eggs.  Good  poi-t  wine  and  iced  champagne  are  also  very  valuable. 
If  a  patient  cannot  or  will  not  swallow,  or  if  there  is  severe  vomiting,  it 
is  highly  important  to  administer  food  and  stimulants,  as  well  as 
medicines,  by  means  of  enemata,  and  the  remarks  made  with  reference 
to  the  treatment  of  children  suffering  from  scarlatina  apply  equally  in 
the  case  of  diphtheria. 

4.  As  regards  medicinal  treatment,  a  mild  aperient  may  be  given 
daily,  if  required,  in  oi'der  to  keep  the  bowels  open.  Some  advocate  the 
administration  of  an  emetic  at  the  outset.  A  solution  of  citrate  of 
potassium,  or,  still  better,  one  of  chlorate  of  potassium,  may  be  allowed 
freely  as  a  drink.  The  medicine  which  I  have  found  most  efficacious  in 
cases  of  diphtheria  is  tincture  of  percliloride  of  iron,  which  1  have  been 
in  the  habit  of  administering  in  full  doses — y\\  xx-xl  every  two  or  three 
hours.  It  may  be  beneficially  combined  with  quinine  or  with  dilute 
hydrochloric  acid  in  some  cases.  Dr.  Jacobi  also  speaks  very  favour- 
ably of  this  remedy  as  a  rule,  but  he  recommends  that  it  should  be  given 
m  hourly  or  half -hourly  doses,  or  even  every  15  or  20  minutes,  along 
with  glycerine,  which  I  think  is  a  valuable  suggestion.  Quinine  alone 
m  large  doses  has  been  recommended  as  almost  a  specific  in  diphthei'ia. 
Dr.  Wade  recommends  iodide  of  potassium  (gr.  ij  to  iv),  with  chlorate 
of  potassium  (gr.  v  to  x),  every  two  or  three  hours.  Amongst  other 
medicines  specially  advocated  may  be  mentioned  pilocarpine  or  jabo- 
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randi ;  calomel,  cyanide,  percliloride,  or  biniodide  of  mercuiy ;  tincture 
of  iodine ;  borax ;  sulphur ;  antipyrin :  chloral ;  and  chloride  of  gold. 
Some  practitioners  have  great  faith  in  antiseptic  medicines,  such  as 
carbolic  acid,  sulpho-carbolates,  sulphite  or  hyposulphite  of  sodium, 
salicylate  of  sodium,  benzoate  of  sodium,  oil  of  eucalyptus,  or  peroxide 
of  hydrogen,  but,  in  my  opinion,  these  agents  cannot  be  solely  relied 
upon.  Jacobi  recommends  the  administration  of  chlorate  of  potassium 
or  sodium  as  a  preventive  measure  during  an  epidemic  of  diphtheria. 

5.  Iiocal  treatment. — This  demands  careful  consideration  in  eveiy 
case  of  diphtheria,  for  different  cases  need  to  be  treated  in  very  different 
ways.  It  must  be  acknowledged,  however,  that  there  is  great  diversity 
of  opinion  amongst  experienced  authoi'ities  as  to  what  local  measures 
answer  best  in  this  complaint ;  and  some,  indeed,  think  that  the  less 
there  is  done  in  this  way  the  better. 

It  is  almost  universally  agreed  at  the  present  time  that  under  no 
circumstances  should  the  diphtheritic  patches  be  torn  off  from  the 
surface  of  the  throat,  but  a  plan  of  treatment  is  advocated  by  Dr.  Nix,  of 
Rude,  Denmark,  which  consists  in  I'epeatedly  scraping  away  the  mem- 
branes, and  eventually  the  subjacent  softened  infiltrated  parts,  by  means 
of  a  scoop,  and  cauterizing  the  scraped  surfaces  energetically  with  solid 
nitrate  of  silver.  A  modified  treatment  of  a  similar  kind  is  practised, 
in  which,  after  removal  of  the  membrane,  a  strong  antiseptic  is  applied. 

The  application  of  ice  externally  to  the  neck  is  recommended  by  Sir 
Morell  Mackenzie  in  the  early  stage,  but  is  contra-indicated  when  it 
causes  pain,  in  young  children,  in  advanced  stages,  and  especially  if 
gangrene  be  present ;  it  may  be  used  if  the  external  glands  are  much 
enlarged.  Dr.  Cohen,  of  Philadelphia,  advocates  the  local  use  of  iced 
cloths  applied  over  the  neck  and  up  to  the  ears,  as  an  excitor  of  the 
respiratoiy  nerve-centre,  if  respiration  is  interfered  with  by  accumula- 
tion of  false  membi'ane.  Poultices  or  fomentations  to  the  neck  may  be 
useful  in  some  cases. 

Coming  now  to  the  employment  of  topical  applications  directly  to  the 
throat,  these  may  be  made  either  by  means  of  a  solid  substance,  as  a 
stick  of  nitrate  of  silver;  gargles;  steam-inhalations;  injections  with 
a  syringe ;  the  index-finger  swathed  in  lint ;  a  lai'ge  and  soft  throat- 
brush,  or  a  firm  cotton-wool  br-ush ;  atomized  spray ;  insufflation  of 
powders ;  or  fumigation.  The  methods  of  application  must  be  accom- 
modated to  the  age  and  other  conditions  of  the  patient,  and  to  the 
pui^pose  intended  to  be  carried  out,  but  more  than  one  mode  may  be 
combined  in  the  same  case;  for  instance,  patients  who  are  old  enough 
may  gargle  with  advantage,  while  inhalations,  the  spray,  or  other  modes 
ai'e  employed  at  stated  intervals.  Gargling,  however,  is  not  uncommonly 
inadmissible  or  useless.  Another  method  which  has  been  advocated  is 
to  wash  the  membrane  off  the  fauces  by  nasal  injections. 

With  regard  to  the  nature  of  the  applications  which  are  used,  it  will 
be  well  to  discuss  them  under  their  several  heads. 

a.  Caustics  and  Astringents.- — The  objects  of  the  application  of  caustics 
are  to  destroy  the  diphtheritic  deposit,  and  to  check  its  advance  or 
extension.  Those  which  are  chiefly  employed  include  nitrate  of  silver, 
either  in  the  form  of  the  solid  stick,  or  in  strong  solution  (9i  to  3i  of 
water)  ;  and  equal  parts  of  hydrochloric  acid  and  water.  The  actual 
cautery  has  also  been  advocated.  Powerful  astrin.gents  are  likewise  made 
use  of,  such  as  tincture  or  solution  of  percliloride  of  iron  mixed  with  an 
equal  proportion  of  glycerine.    The  liquids  are  applied  by  means  of  a 
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brush.  Most  practitioners  at  the  present  time  are  decidedly  averse  to 
the  use  of  these  agents  in  any  form.  If  they  ai'e  employed  at  all,  it 
should  only  be  at  a  very  eai'ly  period,  the  application  being  thoroughly 
and  efficiently  made,  around  as  well  as  over  the  membranous  patches. 
It  is  really  difficult  to  determine  whether  this  ti'eatment  is  positively 
beneficial,  and  it  certainly  may  do  much  harm  ;  while  its  rejDetition  at 
more  or  less  frequent  intervals,  as  recommended  by  some,  is  decidedly 
mischievous.  Weak  astringent  gargles,  containing  tincture  of  perchloride 
of  iron  and  glycerine,  dilute  hydrochloric  acid  with  oi'  without  chlorate 
of  potassium,  tannin,  alum,  and  other  agents  of  this  class,  have  been 
much  employed ;  and  tannin,  or  alum  mixed  with  sugar,  has  been  blown 
into  the  throat  in  the  foi'm  of  powders.  Many,  however,  object  to  these 
agents  likewise,  as  being  useless  or  injurious,  and  esj^ecially  the  employ- 
ment of  powders. 

b.  Antimc.i. — The  agents  thus  named  form  variiislies,  and  pi'otect  the 
surface  of  the  diphtheritic  membrane,  excluding  it  fi-om  the  air,  and 
possibly  interfering  with  the  development  of  specific  organisms.  Sir 
Morell  Mackenzie  has  found  a  solution  of  tolu  in  ethei'  (1  to  5)  answer 
best ;  and  directs  that  as  soon  as  any  false  membrane  is  seen,  both  it 
and  the  surrounding  mucous  membrane  should  be  carefully  dried  with 
blotting-paper,  and  immediately  afterwards  the  varnish  freely  applied 
with  a  camel's-hair  pencil-brush.  It  must  be  very  thoroughly  applied 
below  the  deposit  to  prevent  its  extension  downw^irds  towards  the 
larynx.  The  application  need  not  be  made  more  than  twice  a  day,  and 
does  not  interfere  with  the  use  of  other  remedies. 

c.  St^am- inhalations. — These  are  generally  recognized  as  of  great  ser- 
vice in  the  treatment  of  diphtheria,  and  some  practitioners  I'ely  upon 
them  entirely.  They  may  be  employed  at  more  or  less  frequent 
intervals,  or  even  constantly,  according  to  the  severity  of  the  case. 
They  are  particularly  useful  if  the  windpipe  becomes  involved.  Sir 
Morell  Mackenzie  states  that  they  are  also  of  service  in  promoting 
detachment  of  the  membrane,  when  this  begins  to  separate  after  the 
application  of  varnish. 

d.  Solvents. — Several  agents  have  been  applied  locally,  intended  either 
to  dissolve  the  diphtheritic  membi-ane,  or  at  any  rate  so  to  sepai'ate 
its  molecular  particles  that  it  easily  comes  away.  The  agents  chiefly 
employed  for  this  purpose  are  lactic  acid,  lime-water  or  steam  containing 
small  particles  of  lime  evolved  in  the  process  of  slacking,  salt  water, 
chlorate  of  potassium,  bicarbonate  of  sodium,  phosphate  of  sodium,  borax, 
resorcin,  and  papaine.  Dr.  Young,  of  Rome,  has  employed  with  much 
success  a  solution  of  three  drachms  of  lactic  acid  in  eight  ounces  of  lime- 
water.  These  applications  are  best  made  by  means  of  some  spray- 
apparatus,  but  they  are  also  employed  directly,  and  some  of  the  diaigs 
mentioned  may  be  made  into  gai'gles,  or  mixed  with  glycerine  and 
applied  with  a  brush. 

e.  Antiseptics. — Of  the  value  of  these  remedies  there  can  be  no  doubt, 
especially  when  putrefactive  or  gangrenous  processes  are  set  up,  and  it 
is  even  thought  that  they  have  an  immediate  effect  upon  the  oi'ganisms 
in  the  diphtheritic  deposit.  The  chief  agents  used  are  carbolic  acid 
(which  is  in  much  favouj-)  tincture  of  iodine,  bichloride  of  mercury, 
Condy's  fluid,  hypochlorite  of  sodium,  chlorine  water,  boric  acid,  salicylic 
acid  or  salicylate  of  sodium,  acetic  acid  or  vinegar,  chloral  hydrate, 
quinine,  sulphuious  anhydride  derived  from  burning  sulphur  or  sul- 
phurous acid  in  solution,  iodoform  or  iodol,  oil  of  peppermint,  and 
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peroxide  of  hydrogen.  Most  of  these  may  be  employed  as  gargles, 
sprays,  or  direct  local  applications ;  and  the  volatile  antiseptics  are  very 
valuable  as  inhalations.  Calomel  has  been  employed  as  a  vapour,  being 
volatilized  by  heat. 

In  the  foregoing  remarks  it  has  been  impossible  to  do  more  than  to 
give  an  outline  of  the  local  measures  which  have  been  advocated  in  the 
treatment  of  diphtheria.  It  must  again  be  urged  that  every  case  requires 
careful  consideration,  and  must  be  managed  on  its  own  merits.  It  is 
certainly  safer  to  err  on  the  side  of  doing  too  little  than  too  much,  as 
regards  the  employment  of  strong  and  iiTitating  remedies.  Recent 
writers  have  sti-ongly  urged  the  importance  of  frequent  applications  to 
the  throat,  employing  them  at  very  short  intervals,  even  every  half  or 
quarter  of  an  hour,  and  have  attributed  the  want  of  success  in  local 
treatment  to  the  want  of  attention  to  this  point.  So  far  as  the  appli- 
cation of  milder  remedies  is  concerned,  especially  of  antiseptics,  by 
means  of  the  spray,  I  am  inclined  to  think  that  they  might  often  be 
used  with  advantage  more  freely  than  is  the  general  custom  at  present. 

When  the  nasal  cavities  are  alfected,  they  must  be  frequently  cleai-ed 
out  by  antiseptic  injections,  either  introduced  by  the  syringe  or  the  spray- 
apparatus.  Various  other  applications  are  recommended ;  and  plugs 
of  cotton- wool  soaked  in  an  oily  solution  of  menthol  have  also  been  em- 
ployed. Should  the  nostrils  be  blocked,  they  might  be  cleansed  by 
means  of  a  probe  wrapped  in  cotton-wool,  and  dipped  in  carbolic  acid 
solution. 

6.  The  treatment  which  should  be  adopted  in  relation  to  the  main 
air-tube  is  a  subject  of  much  controversy.  Jacobi  thinks  that  the  eai'ly 
administration  of  bichloride  of  mei'cury  is  of  great  service  in  laryngeal 
diphtheria,  and  that  it  may  j^revent  the  necessity  for  tracheotomy.  If 
the  difficulty  of  breathing  is  only  moderate,  relief  may  be  afforded  by 
giving  an  emetic,  by  means  of  which  some  of  the  exudation  may  be  got 
rid  of,  the  most  suitable  emetics  being  sulphate  of  zinc  or  ipecacuanha ; 
subcutaneous  injection  of  apomorphine  has  also  been  recommended. 
Paroxysmal  dyspnoea  may  sometimes  be  relieved  by  inhalations  of 
chloroform  or  ether.  Should  there,  however,  be  evidence  of  considerable 
obstruction  to  the  breathing,  while  the  exudation  continues  to  increase, 
the  proper  treatment,  in  my  opinion,  lies  in  the  performance  of 
tracheotomy  or  laryngotomy  before  it  is  too  late.  The  trachea  should  be 
opened  as  high  up  as  possible.  It  may  be  requisite  to  remove  pieces  of 
membrane  through  the  tracheotomy-tube,  but  this  .should  not  be  done  by 
the  mouth  of  the  operator,  except  under  urgent  circumstances,  but  by  some 
suitable  suction-apparatus.  If  the  mouth  has  been  used,  it  should  be 
thoroughly  washed  out  with  some  antiseptic  immediately  afterwards. 
The  utmost  precautions  must  be  taken  after  the  operation,  with  the 
view  of  preventing  inflammation  of  the  respiratory  organs.  The 
ti'aclieotomy-tube  must  also  be  kept  properly  cleansed.  The  operation 
almost  always  affords  temporary  relief  and  prolongation  of  life ; 
ultimately  the  issue  is  frequently  fatal,  but  still  cases  do  sometimes 
recover  when  apparently  in  almost  a  hopeless  condition.  I  have  had 
several  successful  cases  under  my  care.  Dr.  B.  W.  Richardson  has 
recorded  a  case  in  which  the  employment  of  artificial  respiration, by 
means  of  the  double-acting  bellows,  was  efficacious  in  saving  the  life  of 
a  patient  when  in  extremis,  after  tracheotomy  had  been  performed.  If 
signs  are  present  indicating  that  the  bronchi  are  extensively  involved, 
no  advantage  can  be  derived  from  opening  the  windpipe. 
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The  treatment  of  diphtheria  of  the  main  air-tube  by  "  intubation  of  the 
hiryns,"  is  worthy  of  notice,  and  it  is  claimed  for  this  treatment  that, 
while  less  severe  than  tracheotomy,  it  is  quite  as,  or  more,  effectual  in 
relieving  dyspnrea.  I  have  personally  no  experience  of  this  mode  of 
treatment,  but  have  Iieard  it  well-spoken  of. 

7.  Symptoms  or  complications  may  need  special  attention  in  diph- 
theria, such  as  sickness,  or  hyperpyrexia,  which  must  be  managed  on 
ordinary  principles.  It  is  important  to  look  to  the  urine,  and  should 
there  be  any  signs  of  suppression,  poultices  and  fomentations  should  be 
freely  applied  over  the  loins,  or  dry-cupping  may  be  employed.  Should 
adynamic  or  typhoid  symptoms  supervene,  it  may  be  advisable  to  have 
recourse  to  ammonia  and  tincture  of  bax'k,  camphor,  ether,  and  allied 
remedies;  in  extreme  cases  ether  may  even  be  injected  subcutaneously. 
When  there  are  signs  of  cardiac  failure,  Jacobi  recommends  digitalis, 
strychniue,  and  caffeine  ;  and  for  threatening  asphyxia  strychnine 
hypodei'mically,  the  interrupted  cui'i'cnt,  and  artificial  respiration. 

8.  In  order  to  hasten  convalescence,  change  of  air  is  most  useful, 
especially  to  the  seaside.  Good  diet  is  essential,  with  tonics  and  cod- 
liver  oil.  For  the  nervous  sequela?  after  diplitheria  the  best  remedies 
are  quinine,  iron,  and  strychnine,  along  with  a  supporting  and  nutritious 
diet,  which  should  include  a  moderate  supply  of  stimulants.  Blistering 
the  nape  of  the  neck  has  sometimes  proved  beneficial.  Galvanism  may 
be  employed  in  connection  with  paralyzed  parts. 


Chapter  XVI. 

MUMPS— IDIOPATHIC  PAROTITIS. 

Etiology. — Mumps  is  an  acute  specific  disease,  and  there  can  be  no  doubt 
that  it  is  infectious.  Almost  always  the  complaint  assumes  an  epidemic 
form,  but  it  may  be  localized  in  houses  or  institutions  where  a  number 
of  young  persons  are  aggregated  together.  It  rarely  occurs  except  in 
young  individuals,  being  very  common  about  the  period  of  puberty,  and 
also  from  five  to  seven  years  of  age.  Males  are  much  more  frequently 
attacked  than  females.  Epidemics  are  most  common  in  spring  and 
autumn. 

AnatomicaFj  Characters. — Mumps  is  chiefly  characterized  anatomi- 
cally by  inflammation  of  one  or  both  parotid  glands.  Some  pathologists 
are  of  opinion  that  the  process  begins  in  the  cellular  tissue  wliich  per- 
vades the  gland-structure  ;  others  believe  that  a  catai'rh  of  the  gland- 
ducts  first  occui's.  The  affected  glanil  is  hyperfemic  and  enlarged,  being- 
infiltrated  with  a  serous  fluid.  Fibrinous  exudation  is  not  often  observed, 
and  a  most  important  point  to  be  noticed  is  that  extremely  rarely  is 
there  any  tendency  to  the  formation  of  pus.  The  tissues  around  are 
more  or  less  infiltrated.  As  a  rule  the  swelling  rapidly  subsides,  and 
the  gland  returns  to  its  normal  condition.  Occasionally  the  submaxillary 
gland  is  involved  ;  and  the  testicles  or  other  parts  may  be  the  seat  of 
metastatic  inflammation. 
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Symptoms. — The  period  of  incubation  for  mumps  varies  from  twelve  to 
twenty-one  days.  In  most  cases  there  is  some  degree  of  premonitory 
fever,  which  generally  lasts  from  one  to  three  days  before  local  symp- 
toms are  manifested,  bnt  occasionally  they  come  on  simultaneously. 
Pyrexia  iisually  continues  throughout  the  attack,  but  may  subside  on 
the  appearance  of  the  local  signs,  and  it  is  seldom  severe,  nor  does  the 
patient  feel  particularly  ill.  A  swelling  or  fulness  appears  in  the  region 
of  either  parotid  gland,  commencing  just  below  the  external  ear,  and 
then  extending  up  to  the  zygoma,  as  well  as  to  a  variable  extent  over 
the  face  and  down  the  neck,  thus  giving  rise  to  much  disfig'urement. 
It  has  an  elastic  feel,  being  firmer  over  the  centre  than  at  the  circum- 
ference. The  skin  may  be  reddened  over  the  swelling,  but  is  frequently 
unaltei'ed.  More  or  less  pain  or  uneasiness  is  felt,  with  a  sense  of 
tension,  increased  by  opening  the  mouth,  by  masticating,  or  by  swallow- 
ing; there  is  also  tenderness  on  pressui'e.  Salivation  occurs  now  and 
then  ;  and  occasionally  deafness  is  complained  of.  In  the  great  majority 
of  cases  the  swelling  subsides  about  the  fifth  or  sixth  day,  and  has  quite 
disappeared  in  two  or  three  days  more ;  bnt  in  the  meantime  the  gland 
on  the  opposite  side  fi'equently  becomes  affected,  and  goes  through  a 
similar  course ;  or  both  glands  may  be  involved  simultaneously.  A 
hardness  occasionally  remains  for  some  time ;  and  in  very  exceptional 
instances  abscesses  form  in  the  gland,  which  open  externally,  or  into 
the  external  auditoi'y  meatus.  The  submaxillary  gland  is  sometimes 
attacked ;  and  the  surrounding  lymphatic  glands,  as  well  as  the  tonsils, 
are  often  enlarged. 

An  important  character  of  mumps  is  its  liability  to  metastasis, 
especially  in  adults.  This  event  may  be  preceded  by  some  dangerous 
symptoms.  The  testicle  is  most  frequently  attacked,  orchitis  setting  in 
as  the  inflammation  subsides  in  the  parotid,  with  effusion  into  the 
tunica  vaginalis  and  oedema  of  the  scrotum.  Occasionally  the  parotid 
gland  and  testicle  are  affected  at  the  same  time,  or  alternately  for 
several  times  in  succession.  The  orchitis  generally  runs  a  favourable 
course,  but  it  may  lead  to  wasting  of  the  testicle.  In  females  the 
labia,  mammary  gland,  or  ovary  may  be  attacked  in  the  same  way. 
Meningitis  is  stated  to  have  occurred  in  very  rare  cases  of  mumps. 

Treatment. — In  most  cases  of  mumps  but  little  treatment  is  required. 
It  is  necessary  to  keep  the  patient  indoors,  in  a  comfortable  room,  or 
even  in  bed  if  the  complaint  is  at  all  severe.  An  aperient  is  useful  at 
the  outset,  and  the  bowels  should  be  kept  regularly  open.  Saline 
medicines  may  be  given,  so  as  to  promote  the  action  of  the  skin  and 
kidneys ;  and  during  convalescence  quinine  is  serviceable.  The  diet 
should  consist  of  liquids,  especially  milk  and  beef-tea.  The  only  local 
treatment  generally  needed  is  to  use  hot  fomentations,  and  to  cover  the 
parotid  region  with  cotton-wool.  The  application  of  a  leech  or  two 
may  possibly  be  required.  If  an  abscess  forms  it  must  be  opened;  and 
any  hardness  that  is  left  may  be  removed  by  friction  with  oil,  or  by 
painting  the  surface  with  tincture  of  iodine.  When  metastasis  takes 
place,  it  is  recommended  to  endeavour  to  excite  the  return  of  inflamma- 
tion in  the  parotid,  by  means  of  mustai'd  poultices  or  blisters.  Orchitis 
must  be  treated  by  means  of  rest,  fomentations,  and  other  appropriate 
measures 
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Chapter  XVII. 

WHOOPING-  OR  HOOPmG-COUGH— PERTUSSIS. 

Etiology. — Whooping-cough  is  generally  regarded  as  an  infectious 
disease,  depending  upon  a  specific  poison,  which  may  travel  a  considei'- 
ahle  distance  through  the  atmosphere,  or  be  conveyed  by  fomites,  but  is 
much  more  likely  to  be  transmitted  by  intimate  association  of  individuals. 
The  contagium  is  chiefly  given  off  in  the  breath,  and  is  believed  to  be 
pi'esent  in  the  secretions  from  the  nasal  and  respiratory  mucous  mem- 
brane. It  has  been  attributed  to  a  specific  mici-ococcus ;  and  more 
recently  a  peculiar  hncilliis  has  been  described  as  present  in  the  respira- 
tory mucoas  membrane  and  sputum.  Whooping-cough  commonly 
occurs  in  an  epidemic  form,  but  may  be  sporadic.  It  may  be  communi- 
cated by  infection  before  the  characteristic  "  whoop  "  is  developed.  A 
second  attack  is  scarcely  ever  observed. 

The  cluei  predisposing  causes  of  pertussis  are  childhood,  especially  from 
1  to  8  years  of  age  ;  the  female  sex  ;  a  cold  and  damp  season  or  climate; 
and  exposure  to  all  causes  of  "cold."  With  I'egard  to  age,  it  must  be 
mentioned  that  the  complaint  may  occur  even  in  advanced  life.  An 
epidemic  of  whooping-cough  has  often  immediately  followed  one  of 
measles. 

Anatomical  Characters  and  Pathology. — Whooping-cough  has  been 
generally  regarded  as  a  peculiar  catarrh  of  the  mucous  membrane  of  the 
air-passages,  attended  with  hypex'a?sthesia  ;  it  has  also  been  attributed 
to  some  morbid  condition  affecting-  the  vagus  nerve.  A  favourite 
view  at  present  is  that  the  complaint  is  due  to  a  specific  organism,  which 
either  causes  a  reflex  neurosis  from  the  nasal  cavities  or  the  air- 
passages ;  or  affects  the  central  nervous  system.  Some  observers  affii-ni 
that  redness,  with  slight  swelling  of  the  larynx  and  trachea,  may  be 
seen  with  the  laryngoscope  during  life ;  others  deny  this  statement. 
There  may  be  evidences  of  catarrh  in  fatal  cases,  but  frequently  these 
are  absent.  Those  who  advocate  the  nervous  origin  of  the  disease 
have  described  signs  of  inflammation  about  the  vagus  nerves  ;  en- 
larged bronchial  or  tracheal  glands  pressing  upon  these  nerves  ;  or 
congestion  of  the  medulla  oblongata  and  its  membranes.  In  most 
cases,  howevei-,  none  of  these  appearances  are  observed.  The  most 
important  morbid  conditions  associated  with  whooping-cough  are  those 
which  are  of  the  nature  of  complications,  especially  bi'onchitis ;  lobular 
collapse  of  the  lungs;  acute  insufflation  or  emphysema;  and  catai'rhal 
pneumonia.  Rarely  croup,  meningitis,  or  other  unusual  complications 
ai'e  met  with. 

Symptoms. — The  period  of  incubation  for  whooping-cough  is  uncertain, 
but  is  said  to  range  usually  from  six  to  twelve  days,  fourteen  days 
being  the  extreme.  Dr.  Squire  has  found  evidence  of  the  developmient 
of  the  disease  as  eai'ly  as  from  two  to  four  days  after  exposure  to 
infection.  The  symptoms  may  be  conveniently  divided  into  certain 
stages. 

First  or  Catarrhal  stage. — At  the  commencement  whooping-cough 
presents  no  characteristic  signs,  thei'e  being  merely  pyrexia,  which  is 
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often  sharp,  accompanied  with  signs  of  catarrh,  namely,  running  from 
the  nose,  sneezing,  redness  of  the  eyes,  frequent  and  usually  severe 
paroxysms  of  cough,  at  first  dry,  but  soon  attended  with  a  peculiar 
expectoration.  This  stage  may  last  from  two  days  to  two  or  three 
weeks  or  more,  and  its  duration  and  severity  will  indicate  the  probable 
duration  and  intensity  of  the  entire  attack. 

Second  or  Spasmodic  stage. — The  fully-established  disease  is 
characterized  by  peculiar  fits  of  spasmodic  cough.  A  paroxysm  gene- 
rally sets  in  abruptly  without  any  obvious  cause,  being  in  many  cases 
preceded  by  a  sensation  of  tickling  in  the  throat,  or  some  other  unplea- 
sant feeling.  The  cough  is  very  severe  and  distressing,  consisting  of  a 
number  of  short,  quick,  spasmodic  or  convulsive,  and  foi'cible  expiratory 
puffs,  followed  by  a  prolonged,  clear,  shrill  inspiratory  sound  or  "  whoop," 
these  alternating  for  a  variable  number  of  times ;  if  the  fit  is  of  very 
long  duration,  the  cough  at  last  becomes  almost  inaudible.  It  is  usually 
terminated  by  the  expectoration  of  a  considerable  quantity  of  thick, 
viscid,  clear  fluid,  which  may  also  be  discharged  through  the  nose  ;  and 
not  uncommonly  vomiting  takes  place.  Breatliing  being  interfered  with, 
the  child  presents  the  appearances  characteristic  of  deficient  aeration  of 
the  blood  and  venous  congestion,  and  in  prolonged  attacks  may  become 
almost  asphyxiated.  Usually  there  is  a  feeling  of  much  exhaustion, 
with  soreness  about  the  muscles  of  the  chest,  after  a  pai^oxysm,  but 
these  sensations  soon  pass  away.  As  accidental  occurrences  may  result 
bleeding  from  the  eyes,  nose,  mouth,  ears,  or  rectum ;  involuntary  dis- 
charge of  urine  and  faeces ;  hernia  or  prolapsus  ani ;  or  convulsions. 
Physical  examination  of  the  chest  during  a  fit  reveals  that  air  does  not 
enter  the  lungs  properly  ;  and  there  is  frequently  in  young  patients 
marked  x-etraction  of  the  lower  part  of  the  chest  during  inspiration.  The 
physical  signs  of  pulmonary  complications  can  often  be  detected. 

The  frequency  and  duration  of  the  paroxysms  vary  greatly,  the  one 
being  generally  in  proportion  to  the  other.  As  a  rule  the  disease  be- 
comes intensified  up  to  a  certain  point,  attaining  its  height  at  about 
the  end  of  the  third,  fourth,  or  fifth  week,  and  then  it  subsides 
gradually. 

During  the  intervals  the  patient  is  usually  apparently  well,  but  in 
severe  cases  there  may  be  prolonged  exhaustion,  languor  and  debility, 
loss  of  appetite,  headache,  sleeplessness,  pyrexia,  and  other  symptoms  ;  or 
various  complications  may  give  rise  to  their  special  clinical  phenomena. 

Dr.  T.  Morton  drew  attention  in  1876  to  the  frequent  occurrence  of 
ulcei-ation  about  the  froenum  linguas  in  cases  of  whooping-cough,  a 
phenomenon,  however,  which  had  been  long  known.  Prof.  Henri 
Roger  subsequently  presented  an  elaborate  report  on  the  subject,  and 
the  following  are  the  main  practical  conclusions  at  which  he  arrived. 
Sublingual  ulceration  is  not  an  essential  phenomenon  of  pertussis,  and  is 
very  variable  as  to  its  frequency,  depending  on  the  violence  of  the 
paroxysms  of  cough,  and  on  the  disposition  of  the  teeth  in  the  first 
■dentition.  It  is  rarely  seen  before  the  third  week  from  the  time 
of  infection,  and  in  most  cases  several  days  later;  it  is  never 
observed  before  the  paroxysmal  stage  of  whooping-cough  is  estab- 
lished, and  occurs  in  direct  proportion  to  its  severity.  The  ulcera- 
tion is  never  noticed  in  infants  before  dentition,  but  occurs  more 
readily  in  those  of  ten  or  twelve  months  than  in  older  children; 
it  is  never  met  with  in  adults.  When  the  froenum  lingufe  is  short,  no 
ulcer  is  produced  ;  while  if  the  arrangement  of  the  teeth  is  anomalous, 
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other  parts  of  the  tongue  may  be  lacerated.  There  is  no  preceding 
vesicle  or  pustule,  but  the  t'roenu.m  often  presents  a  somewhat  vivid 
redness,  and  then  an  erosion,  or  a  linear  division  of  the  mucous 
membrane,  with  an  appearance  of  granulations.  At  the  point  of  section 
of  the  froenum  there  is  sometimes  seen  a  transverse  depression,  some- 
times a  kind  of  pimple,  or  a  small  white  and  yellow  patch,  often  of  a 
pearly  aspect.  In  other  cases  a  small,  median,  oval  ulcer  is  observed, 
with  iri'egular  edges,  and  a  pale  oi'  reddish-grey  base.  This  may  extend 
some  distance  on  each  side  of  the  froenum,  as  well  as  in  depth.  Gene- 
rally the  ulcer  is  covered  with  a  whitish  or  greyish  exudation.  From 
the  facts  observed  by  him,  Roger  concluded  tliat  the  sublingual  ulcera- 
tion in  whooping-cough  is  in  no  way  specific,  and  that  it  does  not  hold 
any  causative  relation  to  the  disease.  Its  origin  is  purely  mechanical, 
the  lesion  being  due  to  the  impulsion  forwards  of  the  tongue  in  its 
hypei'ffimic  state  against  the  lower  teeth  during  the  paroxysms  of 
coughing,  when  the  froenum  is  easily  cut  by  the  sharp  lower  incisors. 
The  phenomenon  may  be  of  use  in  diagnosis  in  cases  of  pertussis,  where 
the  nature  of  the  disease  is  not  thoroughly  declared,  as  this  is  the  only 
complaint  in  which  the  cough  is  violent  enough  to  propel  the  tongue 
against  the  teeth. 

Third  or  Decline-stage. — There  is  no  sudden  transition  to  this  stage, 
but  a  gradual  diminution  in  the  frequency  and  intensity  of  the  paroxysms, 
while  the  cough  loses  its  special  characters,  and  expectoration  becomes 
more  easy,  the  sputa  assuming-  an  opaque  and  niuco-j^urulent  appearance, 
resembling  the  expectoi^ation  of  ordinary  bronchial  catarrh ;  at  the  same 
time  vomiting  ceases.  The  general  health  also  improves.  Finally  the 
cough  stops  altogether,  and  tiie  jjatient  is  convalescent.  Relapses  may, 
however,  occur. 

Complications  and  Si<;yUKL,i<;. — Some  of  these  are  directly  due  to  the 
cough ;  others  are  accidental.  The  chief  complications  and  sequelte 
include  bronchitis,  which  may  become  capillary  ;  lobular  collapse  ;  em- 
physema or  acute  insufflation;  rupture  of  air-vesicles,  followed  by  sub- 
cutaneous emphysema  :  catanlial  pneumonia  ;  pleurisy  ;  phthisis  ;  acute 
tuberculosis  ;  croup  ;  convulsions  ;  cerebral  apoplexy  ;  meningitis  ;  hemi- 
plegia ;  sudden  blindness,  with  optic  neuritis  followed  by  optic  atrophy  ; 
hernia  ;  gastritis  or  enteritis,  with  obstinate  vomiting  and  diarrhoea  ; 
and  other  specific  diseases  besides  whooping-cough.  It  has  been  stated 
that  the  urine  is  frequently  saccharine  in  whooping-cough.  Dr.  Dolan 
examined  the  ui'ine  of  fifty  chihlren  with  confirmed  whooping-cough, 
and  only  found  traces  of  sugar  in  thirteen. 

Duration  and  Terminations. — The  entire  duration  of  an  attack  of 
whooping-cough  is  very  variable,  but  from  six  to  eight  weeks  is  stated  to 
be  the  average.  The  third  stage  may  continue  for  an  indefinite  period  ; 
and  a  relapse  is  not  uncommon.  Mo.st  cases  terminate  in  recovery,  but 
death  is  not  an  infrequent  event,  being  occasionally  due  to  the  severity 
of  the  disease,  but  usually  to  complications.  Some  permanent  organic 
mischief  often  remains  behind ;  or  the  chest  may  become  deformed. 

Prognosis. — Whooping-cough  is  always  a  serious  disease,  and  calls  for 
a  guarded  prognosis.  The  general  circumstances  which  increase  its 
gravity  are  that  the  patient  is  very  young,  suffering  from  dentition,  or 
constitutionally  weak  ;  residence  in  a  large  town ;  poverty  and  its  sur- 
roundings ;  and  epidemic  prevalence.  The  complaint  is  more  dangerous 
in  proportion  to  the  number  and  severity  of  the  paroxysms  ;  to  the 
degree  of  pyrexia ;  and  to  the  gravity  of  the  complications  present. 
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Treatment. — Numerous  specific  remedies  have  been  brought  forward 
for  the  treatment  of  whooping-cough,  but  they  all  fail  in  most  cases,  the 
disease  running  its  course  unchecked,  though  it  may  be  mitigated  in  its 
severity.  The  chief  indications  are  : — 1.  To  prevent  or  subdue  the 
paroxysms  of  cough,  at  the  same  time  care  being  taken  that  there  is  no 
accumulation  of  secretion  in  the  bronchial  tubes.  2.  To  obviate  as  far 
as  possible  all  complications,  and  treat  them  as  they  arise.  3.  To 
attend  to  the  general  health ;  as  well  as  to  the  state  of  the  various 
secretions.  4.  To  promote  convalescence  ;  and  prevent  or  treat  sequelae. 
The  means  of  carrying  out  these  indications  will  be  pointed  out  in  the 
following  remarks. 

1.  It  should  be  a  constant  rule,  in  the  case  of  children,  to  pay  imme- 
diate attention  to  any  chest-symptoms,  and  this  applies  to  the  early 
period  of  whooping-cough.  The  patient  should  at  the  outset  be  kept  in 
a  warm  room ;  be  well-clad,  with  flannel  next  the  skin  ;  and  have  warm 
drinks,  in  order  to  promote  perspiration.  An  aperient  may  be  given  ; 
and  a  mixture  containing  solution  of  acetate  of  ammonium,  ipecacuanha 
wine,  and  compound  tincture  of  camphor  should  be  administered.  When 
the  disease  is  established,  the  most  important  remedies  for  internal 
administration  are  sedatives  and  antispasmodics,  for  the  purpose  of  allay- 
ing the  paroxysms  of  cough.  Most  of  these  are  powerful  drugs,  and 
should  only  be  given  under  proper  supeivision.  The  most  efficient  are 
belladonna,  in  the  foi'm  of  tinctui"e  or  extract ;  opium  or  morphine  ; 
hydrocyanic  acid ;  hydrobromic  acid  or  bromide  of  potassium  or 
ammonium  ;  hydrate  of  chloral ;  conium  ;  hyoscyamus  ;  lobelia  ;  cannabis 
indica;  ether;  and  chloroform.  The  alkaline  carbonates,  especially 
carbonate  of  potassium,  are  believed  to  be  useful,  and  either  of  these 
may  be  combined  with  one  of  the  above  remedies.  In  my  own  experi- 
ence I  have  found  decided  benefit  from  a  combination  of  ipecacuanha 
wine  with  hydi-ocyanic  acid  j  to  ^)  or  with  tincture  of  belladonna. 
Oxymel  of  squill  has  been  specially  recommended.  Some  advocate 
the  employment  of  chloroform  or  ether  by  inhalation  to  relieve  the 
paroxysms. 

2.  Of  the  various  specific  remedies  advocated  for  whooping-cough 
the  chief  are  alum  (which  is  in  some  cases  decidedly  valuable)  ;  dilute 
mineral  acids,  especially  nitric ;  cochineal ;  arsenic ;  nux  vomica  or 
strychnine ;  bromide  of  potassium  or  ammonium  ;  infusion  of  clover ; 
quinine  in  small  doses  often  repeated  ;  antipyrin  or  antifebrin ;  tincture 
of  myrrh;  repeated  emetics;  and  antiseptics.  Emetics  are  useful  if 
there  is  any  tendency  to  accumulation  of  secretion  in  the  bronchi. 
Metallic  salts,  namely,  those  of  copper,  zinc,  iron,  and  silver,  have  been 
recommended,  and  may  be  useful  in  cases  which  tend  to  assume  a 
chronic  form.  With  regard  to  antiseptics,  which  are  supposed  to  affect 
the  specific  organisms,  different  agents  are  advocated,  and  they  are 
employed  in  different  ways.  Some,  such  as  benzol,  carbolic  acid, 
quinine,  tincture  of  iodine,  and  salicylates,  have  been  given  internally 
for  this  purpose.  Inhalations  and  sprays  have  been  much  used,  con- 
taining carbolic  acid,  iodine,  thymol,  tui-pentine,  sulphurous  acid,  salicylic 
acid,  oil  of  eucalyptus,  and  various  other  remedies.  Another  plan  is  to 
impregnate  the  air  of  the  room  with  the  vapour  or  spray  of  carbolic  acid, 
turpentine,  or  petroleum  ;  or  with  the  fumes  from  burning  sulphur.  In 
carrying  out  the  treatment  last  mentioned,  a  quantity  of  sulphur  equiva- 
lent to  iO  grains  per  cubic  foot  is  bui'nt  in  the  empty  bedroom ;  after  an 
interval  of  five  hours  the  doors  and  windows  are  thrown  open,  and  the 
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child  sleeps  there  the  same  night.  The  day-nursery  is  similarly  fumi- 
gated during  tlie  night.  Sansom  affirms  that  carbolic  acid  is  perfectly 
useless  when  employed  as  a  moist  inhalation,  but  recommends  it  as  a 
dry  vapour,  both  for  shortening  the  disease,  and  limiting  the  contagion. 
Antiseptics  are  further  used  as  direct  local  applications. 

3.  Xiocal  applications  have  long  been  recognized  in  the  treatment  of 
whooping-cough,  but  of  late  they  have  come  more  into  prominence.  One 
method  is  to  use  reagents  externally,  such  as  friction  over  the  neck,  back, 
or  chest  with  various  stimulant  or  sedative  liniments  ;  the  application  of 
a  belladonna-plaster ;  the  wearing  of  picked  oakum  in  muslin  (Illing- 
worth)  ;  or  counter-irr-itation  over  the  chest  or  along  the  course  of  the 
vagus  nerve.  Another  plan  is  to  apply  remedies  directly  to  the  throat 
and  larynx  ;  solution  of  nitrate  of  silver,  glycerine  of  tannin,  alum, 
bromides,  chloral,  resorcinj  and  other  antiseptics  have  been  thus  em- 
ployed, but  one  of  the  most  important  agents  to  be  mentioned  in  this 
connection  is  cocaine,  the  throat  being  painted  with  a  4  to  10  jier  cent, 
solution  two  or  three  times  a  day,  as  soon  as  the  catarrhal  stage  has 
subsided.  No  doubt  this  is  a  valuable  remedy,  but  experience  has 
proved  that  it  needs  to  be  used  very  cautiously  in  young  childi'en.  A 
spray  of  a  mixed  solution  of  resorcin  and  cocaine  has  been  found  viseful 
in  alleviating  severe  fits  of  cough.  On  the  supposition  that  the  par- 
oxysms of  whooping-cough  are  set  up  by  organisms  in  the  nasal  cavities, 
another  local  method  of  treatment  is  now  advocated,  namely,  the  direct 
introduction  of  remedies  into  these  cavities.  Goldschmidt  recommends 
that  the  nostrils  be  syringed  with  a  solution  of  salicylic  acid  (1  in  1,000) 
or  of  corrosive  sublimate  (1  in  10,000).  ISTasal  insufflation  has  also  been 
well-spoken  of,  a  fine  powder  of  boric  acid  and  coffee,  pulverized  benzine, 
and  quinine  being  among  the  agents  recommended  to  be  thus  employed. 
Sansom  has  suggested  that  remedies  might  be  inserted  into  the  nostrils 
in  the  form  of  an  ointment,  in  small  pellets,  or  mixed  with  glj'^cerine. 

■i.  The  general  management  of  patients  suffering  from  wliooping- 
cough  is  important.  In  bad  weather  they  should  be  confined  to  the 
house  altogether,  or  even  to  one  room,  maintained  at  a  iiniform  temper- 
ature ;  but  in  favourable  seasons  it  is  decidedly  beneficial  for  them  to 
be  out  in  the  fresh  air  duxnng  the  warmer  part  of  the  day.  The  clothing 
must  be  sufficiently  warm.  It  is  important  to  attend  to  the  diet,  and  to 
the  state  of  the  alimentary  canal ;  fluid  food  answers  best,  and  sometimes 
it  may  be  peptonized  with  advantage  ;  should  dentition  be  proceeding, 
the  teeth  must  be  looked  to.  Children  who  are  sufficiently  intelligent 
should  be  taught  to  suppress  unnecessary  cough  as  much  as  possible. 

5.  Complications  must  be  watched  for,  and  treated  as  soon  as  they 
arise.  Inflammatory  affections  do  not  bear  lowering  measures  well  in 
whooping-cough,  and  supporting  treatment  is  usually  indicated. 

6.  During  convalescence,  tonic  remedies,  especially  iron  and  quinine, 
are  very  useful.  Change  of  air  is  also  found  to  be  highly  beneficial  in 
prolonged  cases,  especially  to  the  sea-side  ;  or  a  sea-voyage.  Good  diet  is 
needed,  and  a  little  wine  is  desirable  sometimes.  Sequel !B  must  be 
guarded  against  and  attended  to.  There  is  no  protection  against 
whooping-cough,  except  in  keeping  away  from  the  source  of  infection. 
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Chapter  XVIII. 

INFLUENZA— EPIDEMIC  J  CAT  ARRH. 

This  complaint  has  come  into  conspicuous  prominence  in  consequence 
of  the  recent  serious  and  widespread  epidemic.  It  must  not  be  sup- 
posed, hoAvever,  that  it  is  in  any  way  a  new  disease,  or  different  from 
the  influenza  which  has  occurred  as  an  epidemic  in  former  times,  the 
last  memorable  one  in  Europe  having  prevailed  in  1847-8.  The  follow- 
ing article  on  the  subject  was  written  many  years  ago,  and  it  has 
required  but  little  alteration  or  addition  to  bring  it  up  to  date. 

-(Etiology. — Tnae  influenza  is  essentially  an  epidemic  disease,  and 
usually  attacks  a  lai'ge  number  of  persons,  either  simultaneously  or  in 
rapid  si^ccession.  It  often  breaks  out  in  several  parts  at  the  same  time. 
An  epidemic  of  influenza  generally  progresses  in  a  certain  direction, 
travelling  with  great  rapidity,  and  has  been  said  to  have  a  cyclical 
course ;  frequently,  however,  it  prevails  simultaneously  over  a  very 
large  area,  and  it  has  hence  been  regarded  as  a  pandemic  disease.  The 
inhabitants  of  large  towns  are  chiefly  affected,  especially  of  those  parts 
which  are  low,  damp,  overcrowded,  and  in  other  unfavourable  hygienic 
conditions.  In  Edinburgh,  however,  duiing  the  recent  epidemic,  it  ap- 
peared to  Dr.  Biackenridge  that  the  wealthier  classes  suffered  most;  and 
he  thought  that  the  overheating  of  houses  and  rooms  might  have  had 
something  to  do  with  the  spread  of  the  disease.  Sometimes  influenza 
breaks  out  even  at  sea.  It  is  very  prone  to  modify  the  characters  of 
other  affections ;  and  it  has  been  noted  that  other  acute  specific  diseases 
often  prevail  extensively  at  the  same  time  as  influenza. 

The  exciting  cause  of  influenza  is  believed  to  be  a  specif  c  foison,  con- 
veyed only  by  the  atmosphere,  through  which  it  is  widely  diffusible ; 
and  of  course  various  micro-organisms,  including  a  bacillus,  have 
been  recently  discovered.  The  favourite  view  at  present  is  that  this 
poison  acts  primarily  on  the  nervous  system.  The  complaint  is 
generally  regarded  as  belonging  to  the  miasmatic-contagious  class, 
being  capable  of  transmission  by  infection  after  introduction  into  the 
system ;  some,  however,  are  of  opinion  that  it  is  entirely  a  miasmatic  or 
malarial  disease  and  non-infectious.  Inoculation  cannot  be  effected  in 
any  way.  Various  hypotheses  have  been  advanced  to  explain  the 
occurrence  of  epidemics  of  influenza,  but  none  of  them  are  at  all 
satisfactory.  They  break  out  at  all  seasons,  but  sudden  changes  of 
temperature  are  said  to  favour  the  development  of  the  disease.  Other 
animals  besides  human  beings  seem  to  suffer  during  or  previous  to  an 
influenza-epidemic. 

The  chief  individual  predisposing  causes  of  influenza  are  the  female 
sex  slightly,  especially  during  the  menstrual  periods  ;  adult  and  ad- 
vanced age  ;  a  low  condition  of  the  system  ;  exposure  to  cold  ;  and,  it  is 
said,  the  existence  of  chronic  lung  or  heart  disease.  The  presence  of 
any  acute  disease  is  believed  to  afford  protection  against  influenza.  One 
attack  does  not  prevent  another,  and  it  has  even  been  stated  to  render 
the  individual  more  susceptible. 
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Anatomical  Characters. — The  usual  morbid  appearances  in  influenza 
are  those  of  catarrh  of  the  mucous  membrane  lining  the  nose  and  its 
communicating  sinuses,  the  mou.th,  throat,  and  respiratory  tract ;  and  of 
the  con junctivfe.  Tn  severe  cases  capillary  bronchitis,  pulmonary  con- 
gestion and  oedema,  or  pneumonia  may  supervene,  the  inflammation  often 
involving  both  lungs.  Sometimes  the  lining  membi'ane  of  the  entire 
alimentary  canal  is  affected,  there  being  marked  gastro-enteritis ;  or  the 
genito-urinary  mucous  membrane  may  be  involved.  Occasionally  pleurisy 
or  pericarditis  supervenes ;  or  very  rarely  meningitis.  There  is  no 
splenic  enlargement. 

Symi'TOMs. — Influenza  is  a  disease  running  a  definite  com\se ;  and 
characterized  by  pyrexia,  with  much  constitutional  disturbance,  and 
usually  local  symptoms  due  to  the  implication  of  the  mucous  membranes 
just  indicated.  The  period  of  incubation  is  very  uncertain,  but  appears 
to  be  short  as  a  rule,  ranging  from  a  few  hoars  to  three  or  four  days ;  it 
is  supposed,  however,  that  it  may  extend  to  eight  or  ten  days,  or  even  to 
two  or  three  weeks. 

The  general  symptoms  usually  precede  the  local,  but  not  always.  The 
invasion  is  often  strikingly  sudden,  but  in  other  cases  it  is  gradual.  The 
early  symptoms  are  chilliness,  lassitude,  pains  in  the  limbs,  and  in  some 
cases  intense  headache,  or  nausea  and  vomiting ;  followed  by  fever, 
which  is  usually  high,  the  skin  being  very  hot  and  dry,  though  some- 
times tliei-e  is  much  sour  perspiration.  At  the  same  time  the  patient 
complains  of  a  feeling  of  great  prostration  and  debility,  apathy,  lowness 
of  spirits,  and  mental  inaptitude  ;  with  severe  aching  and  shooting  pains 
about  the  chest,  back,  limbs,  and  neck ;  giddiness ;  sleeplessness,  or,  on 
the  other  hand,  somnolence ;  and  general  restlessness.  The  pulse  is  at 
first  frequent,  full,  and  bounding ;  but  soon  tends  to  become  soft,  weak, 
and  slow.  The  urine  is  febrile.  The  pyrexia  generally  presents  evening 
exacerbations,  and  is  said  to  be  in  some  districts  intermittent.  There  ia 
no  special  rash,  but  erythematous,  urticai-ial,  or  papular  eruptions,  as 
well  as  sudamina,  have  been  noticed  in  individual  cases.  In  uncompli- 
cated cases  the  duration  of  the  fever  usually  vai-ies  from  foui-  to  eight 
days,  being  frequently  terminated  by  crisis,  accompanied  with  copious 
perspiration,  a  free  flow  of  arine  depositing  lithates,  or  diai'i-lifoa  ;  but 
in  other  cases  the  pyrexia  subsides  gradually. 

The  local  symptoms  vary  according  to  the  seat  and  extent  of  the 
catarrh,  but  in  the  recent  epidemic  they  were  frequently  absent,  or  at 
any  rate  not  prominent.  When  it  occurs,  the  catarrhal  condition 
usually  begins  in  the  nose  and  conjunctivae,  and  spreads  downwards. 
The  nasal  cavities  feel  hot  and  dry  at  first,  and  the  eyelids  smart.  Soon 
a  watery  acrid  discharge  flows  abundantly,  and  there  is  much  sneezing, 
the  sense  of  smell  being  impaired  or  lost;  occasionally  profase  epistaxis 
occurs.  The  mouth,  tongue,  and  thi'oat  feel  sore  ;  and  taste  is  defective. 
Severe  pain  is  experienced  across  the  forehead,  owing  to  implication  of 
the  frontal  sinuses.  There  may  be  pain  along  the  Eustachian  tube,  with 
noises  in  the  ears,  and  some  degree  of  deafness.  Examination  reveals 
redness  of  those  membranes  which  ai'C  visible  ;  while  herpes  is  often 
seen  about  the  lips.  The  symptoms  indicating  implication  of  the  air- 
passages  are  hoarseness  ;  soreness  and  a  tickling  sensation  along  the 
larynx  and  trachea;  more  or  less  dyspnoea;  oppression  and  stuffiness 
across  the  chest ;  paroxysmal  cough,  not  uncommonly  very  violent,  at 
first  dry,  but  aftei-wai'ds  attended  with  bronchitic  expectoration.  These 
catarrhal  symptoms  usually  subside  from  the  fifth  to  the  seventh  day. 
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the  materials  discharged  undergoing  the  ordinary  changes  observed  in 
the  course  of  a  catarrh.  The  tongue  is  furred,  and  there  is  much  thirst, 
"with  loss  of  appetite.  Gastro-enteric  catarrh  is  evidenced  by  epigastric 
pain  and  tenderness ;  redness  of  the  tongue ;  nausea  or  vomiting  ;  and 
diarrhoea. 

Cases  of  influenza  differ  much  in  their  severity,  as  well  as  in  the  exact 
combination  of  symptoms.  Not  unfrequently  dangerous  pulmonary  com- 
plications arise,  especially  capillary  bronchitis  and  pneumonia.  The 
latter  is  apt  to  come  on  very  insidiously,  without  any  marked  symptoms. 
Dr.  Brackenridge  noticed  in  some  of  his  cases  a  peculiar  variety  of 
patchy  pneumonia,  with  hasmoptysis.  In  some  instances  gastro-enteric 
symptoms  are  very  severe.  Nervous  symptoms  are  also  occasionally 
prominent,  namely,  delirium,  stupor,  and  convulsions.  In  cases  of  a  low 
type  or  accompanied  with  serious  complications  the  patient  may  sink 
into  a  typhoid  condition,  with  dry  and  brown  tongue.  As  special  com- 
plications noticed  in  the  recent  epidemic  in  paiticular  cases  may  be 
mentioned  hEemoi-rhages,  cystitis  followed  by  orchitis,  and  paralysis  of 
the  bladder. 

Duration  and  Terminations. — Uncomplicated  cases  of  influenza  gene- 
rally begin  to  convalesce  from  the  flfth  to  the  tenth  day,  but  the  duration 
may  be  much  prolonged  by  complications.  The  great  majority  of  cases 
end  in  recovery.  Convalescence  is  often  very  tedious,  and  sequelse  are 
apt  to  remain,  namely,  great  debility  with  nervous  depression ;  antemia ; 
neuralgic  and  rheumatic  pains,  which  are  common  about  the  head  and 
neck  ;  hypersesthesia ;  or  persistent  cough.  Occasionally  chronic  bron- 
chitis, emphysema,  chronic  laryngitis,  or  phthisis  is  set  up.  Death  is 
usually  the  result  of  lung-complications,  but  is  sometimes  preceded  by 
adynamic  symptoms. 

Prognosis. — The  circumstances  which  render  an  attack  of  influenza 
grave  are  advanced  age ;  a  feeble  constitution ;  the  presence  of  chronic 
pulmonary  or  cardiac  disease ;  serious  lung-complications,  with  great 
dyspnoea,  inability  to  expectorate,  and  signs  of  imperfect  blood-aeration; 
severe  nervous  distui'bance  ;  grave  cardiac  complications  ;  or  the  appear- 
ance of  typhoid  symptoms.  Some  epidemics  are  much  more  fatal  than 
others.  Many  deaths  occurred  during  the  recent  epidemic,  especially 
among  adults  and  elderly  persons. 

Treatment. — It  has  been  satisfactorily  proved  that  lowering  treatment 
is  injurious  in  influenza.  In  all  cases  it  is  advisable  to  keep  the  patient 
indoors,  in  a  cool,  well-ventilated  room,  but  protected  from  draughts. 
At  the  outset  an  apet-ient  is  useful,  and  in  adults  a  dose  of  calomel  seems 
to  be  beneficial,  but  repeated  purgation  is  decidedly  to  be  deprecated. 
Some  recommend  an  emetic  at  the  commencement,  but  such  treatment  is 
only  indicated  if  there  is  much  nausea.  The  diet  must  depend  on  the 
severity  of  the  case ;  if  it  is  slight,  a  moderate  quantity  of  beef -tea  and 
milk  may  be  allowed  ;  but  in  severe  cases,  attended  with  much  depression, 
a  considerable  amount  of  liquid  nourishment  is  required.  It  is  found 
preferable  to  give  things  cool,  and  cold  or  iced  drinks  are  very  grateful, 
and  may  be  freely  allowed.  The  late  Dr.  Parkes  recommended  a  highly 
diluted  solution  of  nitrate  of  potassium  with  lemon-juice  and  sugar. 
Alcoholic  stimulants  are  not  required  at  first,  unless  there  is  much 
debility,  except  in  old  pei'sons,  who  generally  need  them  early ;  in  some 
instances  large  quantities  of  wine  or  brandy  are  called  for,  but  they 
must  be  used  cautiously. 

As  might  be  expected,  a  variety  of  remedies  have  been  employed  and 
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advocated  dtiring  the  recent  epidemic  of  influenza.  On  the  whole  cjuinine 
seems  to  have  hekl  its  ground  as  a  valuable  drug  in  this  disease,  especi- 
ally during  its  later  stages.  Amongst  other  remedies  recommended 
may  be  mentioned  antijjyrin,  plienacetin,  salicin  or  salicylate  of  sodium, 
bromide  of  ammonium,  and  citrate  of  calfein. 

The  catari'lial  symptoms  are  best  relieved  by  inhalations  of  steam,  to 
which  some  add  ether,  chloroform,  or  conium.  Dr.  Parkes  suggested 
that  direct  local  applications  to  the  nasal  mucous  membrane  and  throat 
might  be  useful.  For  the  bronchial  catarrh  ipecacuanha  wine  answers 
best,  and  it  may  be  combined  with  some  sedative,  such  as  tincture  of 
henbane  or  conium,  care  being  taken  that  there  is  no  accumulation  of 
secretion.  Opium  should  only  be  employed  with  particular  caution. 
Poultices,  sinapisms,  and  warm  or  anodyne  fomentations  to  the  chest  are 
often  valuable.  Should  capillaiy  bronchitis  or  pneumonia  supervene,  a 
stimulant  treatment  is  decidedly  indicated,  ammonia  with  decoction  of 
cinchona  and  spirit  of  chloroform,  ethei-,  camphor,  or  other  remedies  of 
this  class  being  admiiiistered,  as  well  as  alcoholic  stimiilants.  Px'ee 
dry-cupping  is  often  valuable  in  these  cases.  The  patient  must  be 
encouraged  to  cough  should  there  be  extensive  bronchitis,  in  order  to  get 
rid  of  the  secretion,  and  if  this  accumulates  an  emetic  might  be  given. 

If  the  general  pains  are  severe,  iodide  of  potas.sium  with  quinine  often 
gives  relief.  It  may  be  necessary  under  such  circumstances  to  administer 
opium,  or  to  have  recourse  to  subcutaneous  injection  of  morphine. 
Pyrexia  may  be  moderated  by  cold  sponging.  Cold  to  the  head,  or  the 
application  of  two  or  three  leeches  might  be  necessary,  should  dangerous 
nervous  symptoms  arise. 

During  convalescence  tonics  are  needed,  especially  quinine  and  iron, 
with  nourishing  food,  and  wine  or  beer.  Change  of  air  is  highly  bene- 
ficial, and  the  patient  should  wear  flannel,  and  guard  against  taking  cold. 
Expectorants  are  often  requii'ed  at  this  time ;  and  excessive  cough  must 
be  allayed  by  suitable  remedies. 


Chaptkr  XIX. 

EPIDEMIC,  ASIATIC,  ALGIDE,  OR  MALIGNANT  CHOLERA- 
CHOLERA  MORBUS. 

-iSjTiOLOGY. — Cholera  is  an  acute  specific  disease,  which  chiefly  prevails  as 
a  virulent  epidemic,  but  in  certain  regions  is  endemic.  The  exciting  cause 
is  undoubtedly  a  spiecijic  p>oison.  Various  organisms  have  been  described, 
but  by  far  the  most  important  is  the  comma-hacillus  of  Koch,  which  he 
regards  as  the  cause  of  cholera..  It  occurs  in  curved  rods,  actively 
motile,  spiiilla,  and  threads.  Klein  and  other  observers,  however,  are 
strongly  opposed  to  the  view  that  these  bacilli  constitute  the  contagium 
of  cholera.  The  evidence  is  emphatically  in  favour  of  cholera  being  an 
infectious  disease,  and  that  it  is  capable  of  being  transmitted  from  one 
human  being  to  another,  but  there  is  abundant  proof  that  the  stools 
constitute  the  main,  if  not  the  only  channel  of  contagion,  and  that  the 
gieat  cause  of  the  propagation  of  cholera  is  the  contamination  of  water 
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used  for  drinking  purposes  with  the  excreta  of  persons  siiifei'ing  from 
this  complaint.  It  has  been  stated  that  the  specific  poison  is  innocuous 
when  first  discharged,  and  only  acquires  virulent  properties  after  the 
lapse  of  four  or  five  days.  The  admixture  of  an  extremely  minute 
quantity  of  cholera-stools  will  impart  to  great  quantities  of  water  the 
power  of  originating  the  disease,  if  taken  into  the  alimentary  canal. 
Probably  the  contagium  becomes  rapidly  multiplied  in  the  water, 
especially  if  this  is  exposed  to  the  heat  of  the  sun.  Milk  is  also  liable 
to  convey  the  cholera  poison,  as  in  the  case  of  typhoid  fever,  and 
possibly  other  articles  of  food  may  constitute  the  vehicle  for  its 
transmission.  There  does  not  seem  to  be  any  danger  from  merely  being 
in  the  presence  of  those  suffering  from  cholera,  but  emanations  from  the 
excreta  into  the  atmosphere  may  generate  the  disease,  being  afterwards 
swallowed  or  inhaled,  especially  in  places  which  are  ill- ventilated. 

The  poison  of  cholera  is  regarded  by  some  authorities  as  having  a 
malarial  origin,  and  they  deny  that  the  malady  is  infectious.  Pettenkofer 
believes  that  the  germs  of  the  disease,  after  leaving  the  human  body, 
develop  and  multiply  in  the  subsoil  moisture  under  the  influence  of 
heat,  and  then  rise  as  a  miasm  into  the  atmosphere. 

The  immediate  cause  of  a  cholera-epidemic  is  often  obscure  and  difficult 
to  detect.  Many  authorities  maintain  that  cholera  has  been  imported 
into  Europe  and  other  parts  of  the  world  from  India,  and  Macnamara 
affirms  that  every  outburst  of  the  disease  can  be  traced  back  through  a 
series  of  cases  to  that  country,  it  having  been  propagated  thence  by 
human  agency,  and  always  having  followed  the  principal  paths  of  human 
intercourse. 

Certain  conditions  tend  to  promote  the  spread  of  cholera,  and  to 
aggravate  its  intensity,  namely,  a  high  temperature,  with  a  moist,  heavy, 
and  stagnant  atmosphere,  cholera  being  therefore  most  prevalent  in 
certain  hot  climates,  and  during  hot  seasons ;  a  low  position  of  a 
district ;  and  unhealthy  sanitary  conditions,  especially  overcrowding, 
want  of  proper  ventilation,  accumulation  of  decomposing  organic 
matter  from  imperfect  drainage  or  any  other  cause,  and  impure  or 
unhealthy  food  or  water.  Many  other  conditions  have  been  supposed  tO' 
affect  the  prevalence  of  cholera,  such  as  the  nature  of  the  soil,  the 
electrical  state  of  the  air,  or  the  amount  of  the  ozone  present  in  the 
atmosphere  ;  but  the  statements  on  these  matters  are  extremely  contra- 
dictory. It  is  found  that  most  cases  of  cholera  break  out  early  in  the 
morning. 

Certain  individual  predisposing  causes  have  been  mentioned,  but  a.bout 
many  of  these  there  is  also  much  contradiction.  Among  the  chief  are 
fatigue,  as  after  marching  a  long  dista.nce ;  destitution  ;  errors  in  diet ; 
abuse  of  purgatives  ;  depressing  mental  influences,  especially  grief  and 
fright ;  rather  advanced  age ;  race ;  intemperate  habits  ;  a  bad  state 
of  health ;  certain  occupations ;  and  recent  arrival  in  an  infected 
district.  One  attack  of  cholei-a  does  not  afford  protection  against 
another. 

Anatomical  Characters. — The  morbid  conditions  met  with  in  the 
majority  of  cases  of  death  from  cholera  may  be  thus  summarized:  — 
The  temperature  generally  rises  after  death,  and  the  body  remains  warm 
for  some  time.  Rigor  mortis  sets  in  very  speedily,  there  being  often 
powerful  muscular  contractions,  displacing  and  distorting  the  limbs.  The 
skin  is  mottled,  more  or  less  livid  or  blue,  especially  in  dependent  parts, 
and  the  limbs  are  shrunken,  but  these  appearances  are  less  marked  than 
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before  death.  Some  striking  pecnliai-ities  as  regards  the  disti'ibution  of 
the  blood  are  iisually  obsei-ved.  The  left  cavities  of  the  heaii  are  con- 
tracted and  rigid,  and  almost  or  quite  emf)ty,  as  well  as  the  arterial  system 
generally  ;  the  right  cavities  are  distended  with  blood,  as  are  likewise  the 
pulmonaiy  artery  and  its  divisions,  and  the  systemic  veins.  The  pul- 
monary capillaries  and  veins,  however,  contain  little  or  no  blood,  while  the 
lungs  are  more  or  less  collapsed,  in  some  cases  being  almost  completely 
airless  and  bloodless.  Occasionally  there  is  some  degree  of  hypostatic 
congestion.  The  condition  just  described  is  regarded  by  some  observers  as 
being  highly  important  from  a  pathological  point  of  view,  but  Macnamara 
affirms  that  it  is  frequently  due  to  post-mortem  change,  the  blood  being 
forced  by  f.ost-mortem  rigidity  out  of  the  left  ventricle  and  arteries  into 
the  capillary  and  venous  systems  ;  and  that  if  the  examination  is  made 
immediately  after  death,  the  left  side  of  the  heai't  will  be  found  as  full 
of  blood  as  the  right.  Most  of  the  organs  of  the  body  are  not  congested, 
but,  on  the  other  hand,  they  are  shrunken  and  |)ale,  their  capillaries 
being  empty,  but  the  alimentary  canal  and  kidneys  are  commonly  more 
or  less  injected.  The  blood  is  fi-equently  much  altered  in  its  physical 
and  chemical  characters,  being  thick,  dark,  and  tarry-looking,  becoming 
lighter,  however,  on  exposui'e.  Most  observers  affirm  that  it  is  deficient 
in  coagulability.  Eccliymoses  are  sometimes  seen  under  mucous  and 
serous  membranes  ;  while  the  endocardium,  and  the  fluid  contained  in 
serous  cavities,  are  often  stained  with  hsematine. 

The  stomach  and  small  intestines  generally  present  more  or  less 
injection  of  their  mucous  lining,  that  of  the  intestines  being  also  some- 
what thickened  and  oedematous.  The  bowels  are  distended,  and  contain 
a  quantity  of  materials  in  the  main  similar  to  those  discharged  during 
life.  They  differ,  however,  in  having  an  abundant  admixture  of  detached 
epithelium,  which  is  believed  therefore  to  be  shed  after  death.  Some- 
times there  are  masses  of  gelatinous  or  fibrinous  matter,  or  much  griimous 
blood.  The  glandular  structures  are  commonly  enlarged  and  prominent, 
especially  Peyer's  and  the  solitaiy  glands,  the  latter  in  rare  instances 
presenting  ulceration.  In  exceptional  cases  a  diphtheritic  deposit  has 
been  observed.  The  large  intestines  are  usually  contracted,  but  do  not 
exhibit  any  special  chai'acters.  The  bladder  is  contracted,  sometimes 
extremely  so,  and  its  epithelium,  as  well  as  that  of  the  urinary  passages 
and  vagina,  may  be  shed  profusely. 

In  cases  of  cholera  which  survive  into  the  reaction.-stage,  more  mai'ked 
post-mortem  appearances  are  visible,  indicating  gastric  and  intestinal 
inflammation  ;  acute  Bright's  disease  ;  extreme  congestion,  low  inflam- 
mation, or  ga.ngrene  of  the  lungs  ;  serous  inflammations  of  a  low  type  ; 
or  other  complications  to  be  hereafter  mentioned  ;  whilst  those  charac- 
teristic of  cholera  disappear  more  or  less. 

Symptoms.  —  Cholera  affords  in  typical  cases  a  well-defined  clinical 
history,  which  it  is  customary  to  divide  into  certain  stages.  The  jjeriod 
of  incubation  is  of  uncertain  duration,  but  it  may  I'ange,  according  to 
different  observers,  from  one  to  eighteen  days.  Squire  gives  from  two 
to  five  days  as  the  usual  incubation-period. 

1.  Invasion-stage. — In  many  instances  this  stage  is  not  apparent,  the 
disease  manifesting  itself  suddenly  in  all  its  virulence.  Diarrhoea  is  the 
most  important  pi-emonitory  symptom  observed,  which  may  or  may  not 
be  attended  with  griping.  Nervous  disturbances  have  also  been  noticed 
sometimes,  though  many  doubt  their  reality,  such  as  a  sense  of  languor, 
debility,  exhaustion,  or  marked  depression,  trembling,  altered  expression 
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of  countenance,  unaccountable  lowness  of  spirits,  headache,  giddiness, 
noises  in  the  ears,  epigastric  uneasiness  and  oppression,  and  vai-ious 
other  symptoms.    This  stage  is  of  short  duration. 

2.  Evacuation-stage.  Stage  of  Development. — At  this  time  the 
prominent  symptoms  are  severe  purging  and  vomiting,  the  materials 
discharged  having  special  characters  ;  constant  thirst ;  painful  cramps  ; 
and  signs  of  marked  general  disturbance,  in  the  direction  of  prostration 
and  collapse,  combined  with  great  restlessness.  The  purging  is  the  first 
symptom,  and  it  often  sets  in  early  in  the  morning,  becoming  speedily 
very  frequent  or  almost  constant,  being  followed  by  a  sense  of  much 
exhaustion  and  of  sinking  at  the  epigastrium.  The  stools  are  very 
profuse,  waterj^,  at  first  coloured  by  the  previous  intestinal  contents, 
but  soon  presenting  peculiar  characters,  and  being  named  "rice-water" 
stools,  fi'om  their  resemblance  to  water  in  which  x'ice  has  been  boiled. 
At  this  time  they  are  perfectly  liquid,  exceedingly  pale,  somewhat 
opalescent  or  occasionally  whitish  or  milky,  having  but  little  odour. 
When  this  liquid  is  allowed  to  stand,  more  or  less  sediment  falls, 
resembling  flakes  of  boiled  rice,  leaving  a  Avhey-like  fluid  above,  which 
has  a  specific  gravity  of  from  1005  to  1010,  and  a  neutral  or  slightly 
alkaline  i-eaction.  The  quantity  of  deposit  is  actually  very  small,  Dr. 
Parkes  having  found  the  amount  deposited  from  a  pint  not  to  weigh 
when  dined  more  than  4  grains.  Chemically  the  evacuations  consist 
mainly  of  water,  holding  in  solution  a  considerable  proportion  of  salts 
of  soda  and  potash,  especially  chloride  of  sodium,  with  but  very  little 
albumen  or  other  organic  matter.  The  sediment  has  been  supposed  to 
be  modified  fibrin  or  mucus.  Microscopically  various  objects  have  been 
described.  In  exceptional  cases  blood  or  its  colouring  matter  is  dis- 
charged. Often  the  dian-hcea  is  painless,  but  thei'C  may  be  griping,  and 
a  burning  sensation  at  the  pit  of  the  stomach  is  frequently  experienced. 
Vomiting  comes  on  later,  and  is  less  severe  and  profuse,  occurring  chiefly 
after  anything  is  taken.  The  vomited  matters,  which  are  often  expelled 
with  much  force,  at  first  consist  of  the  previous  stomach-contents,  but 
soon  assume  the  characters  of  a  clear,  colourless  or  yellow,  thin  fluid, 
mixed  with  mucus  and  disintegrated  epithelium.  The  cramps  usually 
set  in  at  the  same  time  as  the  rice-water  stools  appear,  afi'ecting  mainly 
the  muscles  moving  the  fingers  and  toes,  the  calves  of  the  legs,  and  the 
thighs,  but  sometimes  the  abdominal  muscles  also  suft'er.  Thirst  soon 
becomes  a  distressing  symptom. 

In  propoi-tion  to  the  severity  of  the  pui'ging  and  vomiting  a  sense  of 
exhaustion  is  felt,  and  signs  of  depression  and  collapse  ajjpear,  culmi- 
nating, if  the  symptoms  do  not  subside,  in  those  characteristic  of  the 
next  stage,  undei-  whicli  they  may  be  more  conveniently  described. 

3.  Stage  of  Collapse.  Algide  stage. — There  is  no  abrupt  com- 
mencement of  this  stage,  but  a  more  or  less  rapid  transition  from  the 
former.  The  aspect  of  the  patient  becomes  highly  characteristic.  The 
features  are  pinched  and  shrunken,  assuming  a  leaden  or  livid  hue, 
especially  about  the  lips ;  the  eyeballs  sink  in  their  sockets,  while  the 
lower  eyelids  fall,  and  the  eyes  are  half-closed;  the  nose  becomes  sharp 
and  pointed  ;  and  the  cheeks  are  hollowed.  The  entire  surface  of  the 
body  is  more  or  less  cyanotic,  but  especially  that  of  the  extremities ; 
while  the  skin  presents  a  peculiar  wrinkled  and  shrivelled  aspect,  being 
often  at  the  same  time  bathed  in  cold  sweat,  the  hands  appearing 
sodden  like  those  of  a  washerwoman.  When  the  skin  is  pinched  up  the 
folds  disappear  slowly.    The  temperature  rapidly  falls,  and  the  surface 
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soon  assumes  a  deathlike  coldness,  particularly  over  exposed  parts, 
though  it  is  stated  that  the  temperature  within  the  body  is  usually 
increased.  In  the  mouth  it  ranges  from  79"  to  88°  in  the  axilla  from 
90°  to  97°  (Goodeve)  ;  in  the  vagina  and  rectum  it  is  considerably 
highei'.  The  circulatory  organs  and  blood  afford  evidences  of  grave 
disturbance.  The  radial  pulse  is  exceedingly  feeble  and  thready,  or  even 
extinct,  and  in  bad  cases  no  pulsation  can  be  felt  in  the  brachial,  or 
even  in  the  carotid  ai'teries,  while  the  cardiac  impulse  and  sounds 
become  extremely  weak  or  almost  imperceptible.  The  general  capillary 
circulation  is  seriously  embarrassed.  When  a  vein  is  opened,  little  or 
no  blood  escapes,  this  fluid  being  thick,  viscid,  and  tar-like.  The 
respiratory  functions  are  also  impeded.  There  is  paroxysmal  dyspna-a, 
accompanied  with  gasping  for  breath,  and  a  sense  of  oppression  and 
craving  for  air,  at  last  becoming  almost  continuous.  The  expired  air  is 
cold,  and  very  deficient  in  carbonic  anhydride.  The  voice  is  extremely 
weak,  and  often  becomes  ultimately  a  mere  whisper  or  even  entirely 
inaudible.  The  nervous  system  necessarily  suffers  severely.  As  a  rule 
muscular  prostration  is  marked,  but  the  strength  is  now  and  then  won- 
derfully maintained.  There  is  great  restlessness  and  jactitation,  with 
wakefulness,  the  patient  tossing  about  and  throwing  off  the  bed-clothes. 
At  first  much  anxiety  is  felt,  but  this  soon  changes  into  apathy  and 
indifference.  Occasionally  headache,  giddiness,  tinnitus  aurium,  muscfe 
volitantes,  or  cloudiness  of  vision  are  complained  of.  The  mind  is  for 
a  time  clear  though  inactive,  but  in  cases  ending  fatally  stupor  sets  in, 
followed  by  coma.  Reflex  excitability  is  markedly  ini]iaired.  Cramps 
continue  fi'om  time  to  time. 

A  prominent  feature  of  this  stage  is  the  iinpairmeid  or  complete  ces- 
satum  of  tlie  fimcf  ions  of  absorption  and  secretion.  No  saliva  is  formed; 
while  the  urine  is  almost  entii'ely  or  quite  suppressed.  At  this  time  the 
purging  and  vomiting  diminish  in  amount  and  frequency,  though  there 
may  be  much  retching;  the  stools  axe  less  liquid  usually,  they  contain 
mucus  or  gelatinous  masses,  and  are  often  passed  in  bed.  Ultimately 
they  may  become  exti'emely  offensive,  the  smell  resembling  that  of 
decomposed  fish.  Intense  thirst  is  experienced,  with  a  sense  of  heat  in 
the  epigastrium,  the  patient  constantly  craving  for  cold  drinks,  which 
are  swallowed  with  spasmodic  avidity,  probably  to  be  immediately 
rejected.    The  tongue  feels  cold  to  the  touch. 

The  intensity  of  the  symptoms  just  described  varies  considerably. 
When  they  are  developed  in  their  full  severity  I'ecovery  seldom  takes 
place,  death  occurring  more  or  less  speedily,  being  preceded  by  signs 
of  more  and  more  complete  interference  with  the  respiratory  functions, 
increased  capillary  stagnation,  and  coma.  In  most  cases  the  temperature 
rises  with  the  approach  of  death.  In  the  less-mai'ked  cases,  however, 
recovery  follows  not  unfrequently,  and  there  is  no  condition  which  is 
utterly  hopeless.  The  phenomena  attending  restoration  will  now  be 
considered. 

4.  Stage  of  Reaction. — The  prominent  signs  indicating  restoration 
after  an  attack  of  cholera  are  a  gradual  change  in  the  expression,  general 
aspect,  and  colour  ;  improvement  in  the  pulse  and  cardiac  action,  with 
diminution  in  the  capillaiy  stasis ;  and  return  of  heat  to  the  surface. 
Breathing  becomes  at  the  same  time  more  regular  and  calm  ;  while  the 
restlessness,  thirst,  and  other  symptoms  abate ;  and  the  seci^etions  are 
re-established.  The  patient  often  falls  into  a  calm  doze  ;  vomiting 
ceases,  but  a  little  purging  may  continue,  the  stools,  however,  containing 
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bile.  There  is  said  to  be  no  actual  rise  of  temperature  at  the  beginning 
of  reaction,  but  a  cooling  of  the  interior  parts  of  the  body  while  the 
outer  parts  warm  up  (Jiiterbogk).  This  stage  may  terminate  in  speedy 
convalescence,  but  certain  complications  or  sequelce  are  very  liable  to 
supervene,  or  now  and  then  ^.relapse  takes  place,  which  may  prove  fatal. 
Occasionally  also  the  reaction  is  imperfect,  and  the  symptoms  continue 
to  a  greater  or  less  degree,  there  being  no  pyrexia,  and  the  patient 
dying  in  a  few  days,  or  sinking  into  a  typhoid  state,  or  ultimately 
making  slow  progress  towards  recovery.  A  most  important  matter 
during  the  progi'ess  o£  convalescence  is  to  look  for  the  re-establishment 
of  the  secretory  functions,  especially  as  evidenced  by  an  increase  in  the 
quantity  of  urine.  The  temperature  not  unfrequently  rises  above  the 
normal  without  any  obvious  cause. 

Complications  and  Sequel*. — Among  the  less  important  complica- 
tions and  sequelae  mentioned  by  Dr.  Goodeve  ai^e  mild  consecutive  fever, 
with  general  disturbance,  which  may  assume  a  remittent  or  intermittent 
type,  usually  ending  in  recovery  in  a  few  days  ;  obstinate  vomiting,  often 
associated  with  more  or  less  gastritis,  which  may  become  very  serious; 
frequent  hiccup,  with  gaseous  eructations,  and  loss  of  appetite ;  and 
want  of  sleep.  The  more  grave  complications  usually  met  with  are 
acute  desquamative  nephritis  with  signs  of  ui-aemia,  the  renal  disease 
sometimes  becoming  chronic  ;  "  cholera-typhoid ; "  severe  enteritis, 
occasionally  of  a  diphtheritic  character  ;  chronic  diarrhoea  or  dysentery; 
and  low  pneumonia  or  pleurisy.  The  urine  is  usually  albuminous,  and 
may  contain  some  hyaline  casts  during  convalescence,  but  in  favourable 
cases  it  soon  becomes  normal.  In  some  instances,  however,  it  assumes 
the  characters  indicative  of  acute  renal  disease,  while  other  symptoms 
of  this  condition  apjaear,  along  with  signs  of  uraemia.  The  term  cholera- 
typhoid  has  been  used  vaguely ;  the  symptoms  are  merely  those  pertain- 
ing to  the  typhoid  state  generally,  and  they  may  be  associated  with 
ursemia,  or  with  any  adynamic  inflammation,  or  they  are  sometimes  in- 
dependent of  obvious  morbid  changes,  being  then  probably  due  to  blood- 
poisoning.  The  temperature  rises  should  inflammatory  complications 
set  in. 

A  cholera-eruption  or  exanthem  has  been  described,  but  though  erythe- 
matous, maculated,  papular,  urticarial,  or  even  purpuric  eruptions  appear 
in  some  instances,  there  is  nothing  charactei'istic  of  cholera. 

As  occasional  sequelae  are  mentioned  inflammation  of  the  genitals; 
parotid  bubo ;  ulceration  of  the  cornea  and  its  consequences ;  gangrene 
of  various  parts  ;  and  the  formation  of  bed-sores,  boils,  or  ulcers.  In 
many  cases,  especially  if  the  illness  has  been  prolonged,  a  condition  of 
marked  debility  and  anaemia  remains  behind. 

Varieties. — In  some  cases  of  cholera  the  collapse-stage  sets  in  after 
little  or  no  previous  purging  or  vomiting,  death  ensuing  very  speedily. 
On  the  other  hand  this  stage  may  be  imperfectly  developed.  During  an 
epidemic  of  cholera  numerous  cases  of  diarrhcsa  are  met  with,  lasting 
several  days,  and  generally  unattended  with  pain,  to  which  the  terms 
choleraic  diarrhoea  or  cholerine  *  have  been  applied.  The  stools  are 
usually  pale,  liquid,  and  copious  ;  there  may  be  vomiting  and  cramps ; 
while  the  patient  feels  much  exhausted  and  seriously  ill.  These  cases 
have  been  regarded  as  the  result  of  a  milder  dose  of  the  cholera  poison, 

*  The  term  cholerine  has  also  been  applied  by  the  late  Dr.  W.  Farr  to  the  poison 
which  originates  cholera. 
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and  they  may  pass  into  true  cholera,  though  sometimes  they  prove  fatal 
without  becoming  distinctly  of  this  nature.  Towards  the  end  of  some 
epidemics  the  choleraic  diarrhoea  passes  into  a  kind  of  low  fever. 

Hex'e  also  may  be  mentioned  the  so-called  sporadic,  bilious,  or  English 
cholera,  or  sionwier  diarrhoea,  the  symptoms  of  which  sometimes  closely 
resemble  those  of  true  cholera.  Ordinarily  they  are  less  severe  ;  the 
stools  and  vomited  matters  contain  bile  ;  there  is  more  griping ;  urine  is 
n(5t  entirely  suppressed  ;  the  duration  is  longer ;  while  the  mortality  is 
much  less  (Goodeve).  Some  cause,  such  as  an  error  in  diet,  can  generally 
be  found  for  the  attack  of  English  cholera. 

Pathology. — All  authorities  seem  agreed  that  cholera  is  pi-imarily 
due  to  the  action  of  some  specific  poison  upon  the  system,  the  nature  of 
which  is  still  doubtful.    Beyond  this  point  there  are  wide  divergen- 
cies of  opinion.    Dr.  George  Johnson  and  others  consider  that  all  the 
phenomena  of  cholera  are  directly  due  to  this  poison,  which  acts  first 
on  the  blood,  in  which  it  is  enormously  multiplied,  and  then  affects 
certain  portions  of  the  nervous  system,  especially  the  sympatlietic  and 
the  nerve-centres  influencing  the  respiratory  and  circulatory  oi-gans, 
thus  leading  to  paralysis  of  the  coats  of  the  intestinal  smaller  ai'teries 
and  capillaries,  with  consequent  distension  and  free  transudation,  while 
the  small  vessels  of  the  lungs  are  spasmodically  conti-acted,  and  will  not 
allow  the  blood  to  pass  through  these  organs.    According  to  this  view 
the  purging  and  vomiting  are  regarded  as  eliminatory  of  a  moi'bid 
poison.    Another  class  of  pathologists  believe  that  the  cholera-poiscm 
acts  primarily  and  immediately  on  the  alimentary  canal,  and  that  the 
subsequent  phenomena  of  collapse  are  the  consequence  of  the  intestinal 
disease,  and  of  the  violent  pui'ging  and  vomiting  accompanying  it,  being 
due  to  the  physical  changes  in  the  blood,  and  to  the  disturbance  of  the 
sympathetic  nervous  system  thus  induced.    The  blood  does  unquestion- 
ably undergo  some  very  marked  alterations  in  cholera.    As  already 
stated,  it  becomes  very  thick  and  dark.    Water  is  rapidly  withdrawn, 
both  from  the  liquor  sanguinis  and  from  the  corpuscles,  and  hence  a 
serious  disturbance  arises  in  the  relation  of  these  constituents  to  each 
other.    Soon  also  the  proportion  of  saline  ingredients  is  much  dimin- 
ished, while  that  of  the  organic  elements  is  relatively  increased,  especially 
of  the  corpuscles  and  albumen.    The  specific  gravity  is  considerably 
raised.    Occasionally  the  blood  is  acid.    During  the  collapse-stage  it  may 
contain  urea  and  other  products  of  decomposition,  some  of  which  originate 
in  changes  in  the  stagnant  blood  itself.  In  the  reaction-stage  these  mtiteym]fi 
are  often  very  abundant.    The  late  Dr.  Lewis  and  Dr.  Cunningham 
have  desci'ibed  peculiar  microscopic  changes  observed  in  choleraic  blood 
removed  during  life,  as  well  as  in  that  obtained  after  death,  namely, 
the  rapid  development  and  multi^Dlication  of  active  bioplastic  bodies 
ultimately  forming  cells  ;  and  they  consider  that  these  changes  may  go 
on  in  the  body,  and  that  this  may  account  for  the  abundant  bioplasts 
•and  cells  found  in  the  cliolera-evacuations.    The  altei'ations  in  the  blood 
will  explain  the  thirst,  and  the  drying-up  and  shrivelling  of  the  tissues  ; 
as  well  as  to  a  great  degree  the  capillary  stagnation,  the  disturbance  of 
the  respiratory  and  circulatory  functions,  and  the  suppression  of  secre- 
tions.   At  the  same  time  these  phenomena  are  partly  to  be  accounted  for 
by  the  influence  exerted  upon  the  heart  through  the  sympathetic  nerve, 
the  feeble  action  of  this  organ  aiding  in  producing  many  of  the  symp- 
toms, because  it  cannot  drive  the  blood  through  the  vessels.  The 
dyspnoea  is  also  to  some  extent  due  to  pulmonary  collapse.  The  cyanotic 
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appearance  is  partly  tlie  result  of  stagnation  of  blood ;  partly  of  its  con- 
centrated and  venous  character. 

It  is  important  to  note  that  the  fact  of  purging  ceasing  during  the 
collapse-period  does  not  always  imply  that  fluid  has  ceased  to  transude, 
for  at  this  time  the  intestines  are  often  paralyzed,  and  may  contain  a 
large  quantity  of  fluid  which  they  are  unable  to  expel. 

The  phenomena  which  characterize  the  reaction-stage  are  due  chiefly 
to  the  deleterious  products  which  accumulate  in  the  blood,  and  they  are 
more  liable  to  arise  in  proportion  to  the  duration  of  the  collapse-stage, 
and  to  the  time  which  elapses  before  secretion  is  properly  established 
after  reaction  has  commenced.  These  phenomena  are  probably  promoted 
in  some  cases  by  improper  employment  of  stimulants  and  di-ugs. 

Prognosis — Mortality — Duration. — It  need  scarcely  be  remarked  that 
the  prognosis  in  cholera  is  always  very  grave.  The  mortality  varies  in 
different  epidemics,  ranging  from  20  or  30  to  70  or  80  per  cent. ;  it  is 
highest  in  the  early  part  of  an  epidemic.  On  an  average  more  than 
half  the  cases  x^ecover.  The  chief  general  circumstances  rendering  the 
prognosis  worse  are  infirmity  and  old  age  ;  unfavourable  hygienic  con- 
ditions ;  previotis  intemperance  ;  debility  from  any  cause  ;  or  the  exist- 
ence of  renal  disease.  During  the  actual  attack  the  prognosis,  both 
immediate  and  remote,  is  more  grave  in  proportion  to  the  rapidity  with 
which  signs  of  collapse  set  in ;  and  to  their  intensity  and  duration. 
Rapid  cessation  of  pulsation  in  the  larger  arteries ;  great  disturbance 
of  the  respiratory  functions  ;  a  striking  fall  in  temperature  ;  marked 
cyanosis  ;  or  a  tendency  to  coma  are  all  very  bad  signs.  The  cessation 
of  purging  is  sometimes  iinfavourable,  indicating  paralysis  of  the  in- 
testines. When  reaction  sets  in,  there  are  many  dangers  to  be  feared, 
but  a  more  favourable  progress  towards  convalescence  is  to  be  expected 
in  proportion  to  the  rapic'ity  with  which  the  functions  of  secretion  and 
absorption  are  re-established,  and  to  the  continuous  and  regular  im- 
provement in  the  symptoms.  Most  of  the  subsequent  complications  or 
sequelfe  are  exceedingly  serious. 

The  duration  of  cases  of  cholera  may  range  from  a  couple  of  hours  to 
some  weeks,  reckoning  in  its  sequelae.  The  average  duration  of  fatal 
cases  is  from  two  to  three  days.  The  length  of  each  stage  varies  con- 
siderably. 

Treatment. — 1.  The  preventive  treatment  of  cholera  is  extremely 
important,  and  calls  first  for  consideration.  Duznng  an  epidemic  of  this 
disease  all  the  rules  laid  down  in  a  former  chapter,  relating  to  the 
management  of  contagious  diseases  and  epidemics,  must  be  rigidly 
carried  out,  under  the  personal  superintendence  of  competent  individuals. 
Cleanliness  and  free  ventilation  are  highly  important.  Particular  attention 
is  demanded  with  regard  to  the  choleraic  stools,  which  should  be  imme- 
diately disinfected,  and  so  disposed  of  that  tliere  shall  be  no  danger  of 
their  becoming  mixed  with  drinking  water,  care  being  taken  that  the 
sewers  and  drains  are  kept  in  good  order,  and  that  they  are  well  flushed 
with  disinfectants  from  time  to  time.  On  no  account  must  the  excreta  be 
recklessly  thrown  out  on  the  ground,  and  if  there  is  no  proper  place  to 
receive  them,  they  should  be  lauried  a  considerable  depth  in  the  earth, 
away  from  all  habitations.  Most  important  is  it  to  attend  to  the  water- 
supply,  and  to  see  that  the  water  used  is  abundant  and  pure.  It  should 
always  be  boiled  and  filtered.  Food  must  also  be  looked  to,  and  especially 
milk.  Persons  exposed  to  infection  should  be  wai-ned  against  errors  in 
diet,  intemperance,  and  other  injurious  influences  ;  while  everything 
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must  be  done  to  calm  the  minds  of  those  inhabiting-  an  infected  district, 
and  to  prevent  needless  fear  and  depi-ession.  During  an  epidemic  of 
cholera  it  is  very  properly  the  custom  to  organize  staffs  of  medical  men 
and  their  assistants,  in  order  to  carry  oat  thoroughly  all  the  necessary 
preventive  measures,  and  to  treat  cases  as  soon  as  they  arise,  house-to- 
house  visitation  being  practised  daily.  It  is  highly  desii-able  that  all 
persons  who  are  able  to  do  so  should  remove  from  infected  disti'icts. 

With  regard  to  the  disposal  of  the  dead,  the  bodies  should  be  buried 
as  soon  as  possible,  each  being  suri-ounded  in  its  coffin  with  some  dis- 
infectant, sucli  as  a  mixture  of  charcoal,  lime,  and  carbolic  acid.  An 
apartment  which  has  been  occupied  by  a  patient  suffering  fi'om  cholera 
must  be  thoroughly  disinfected  and  cleansed,  and  it  is  often  necessary  to 
destroy  clotliing  and  bedding. 

2.  The  curative  treatment  of  cholera-  is  unfortunatelj"  in  many  cases 
quite  hopeless,  but  often  much  may  be  done,  particularly  at  an  early 
period  of  the  complaint.  It  is  a  gi-eat  mistake  to  follow  any  routine  plan 
in  all  cases,  but  the  practitioner  should  be  guided  as  to  the  measures  to 
be  employed  by  the  actual  condition  of  the  patient,  and  the  stage  of  the 
disease.  Personal  supervision  on  the  part  of  the  medical  attendant  is 
desirable,  so  far  as  this  is  practicable,  in  order  to  see  that  the  treatment 
is  properly  carried  out.  The  eai'lier  this  treatment  is  commenced  the 
more  likely  is  it  to  be  successful,  and  patients  should  take  to  their  bed 
at  once.  Dui'ing  a  cholera-epidemic,  the  slightest  case  of  diari'hoea  ought 
to  I'eceivethe  most  prompt  attention,  and  the  public  should  be  instructed 
on  this  point,  places  being  established  whei-e  tliey  may  at  once  obtain 
the  necessary  medicines. 

In  the  evacuation-stage  two  directly  conti'ary  plans  of  treatment  have 
been  employed,  most  pi-actitioners  using  measui'es  for  checking  the 
diarrhoea ;  a  few  encouraging  it,  acting  on  the  principle  that  it  is 
eliminatory  of  a  ^^oison.  For  this  purpose  the  use  of  castor  oil  at 
frequent  intervals,  calomel,  sulphate  of  mag-nesium,  and  oth.ev  purgatives 
has  been  advocated.  Undoubtedly  in  some  cases  of  early  choleraic 
diarrhoea  a  dose  of  castor-oil  is  beneficial,  with  the  view  of  getting  rid 
of  irritant  matters ;  but,  apart  from  all  theoretical  considerations, 
experience  has  proved  that  the  systematic  employment  of  the  castor-oil 
treatment  is  by  no  means  attended  with  favourable  results.  Most 
decidedly  the  evacuations  ought  to  be  checked  as  soon  as  possible,  in 
my  opinion.  Opium  is  the  great  remedy  for  this  purpose,  the  best 
prepai'ations  being  the  compound  soap  pill,  tincture  of  opium,  liquor 
opii  sedativus,  or  Dover's  powder,  the  liquid  preparations  answeiing 
best  if  there  is  much  vomiting,  or  if  speedy  absorption  is  I'equired.  This 
drug,  however,  requii-es  much  care  in  its  employment  in  cholera.  Should 
thei-e  be  signs  that  the  collapse-stage  is  appi-oaching,  particular  caution 
is  necessary  in  administering  opium,  while  it  is  inadmissible  if  this  stage 
has  become  established.  If  the  indications  are  favourable,  it  seems  best 
to  give  a  full  dose  at  once,  and  subsequently  to  I'epeat  it  in  small  quan- 
tities as  it  is  needed.  Shoixld  the  first  dose  be  vomited,  it  must  be 
repeated  after  a  short  interval.  Various  astringents  are  also  useful, 
especially  acetate  of  lead  (gr.  ij-iii)  ;  tannic  or  gallic  acid  (gr.  x-xxx)  ; 
and  dilute  sulphuric  acid.  Some  prefer  giving  opium  by  itself,  and 
administering  the  remedies  just  mentioned  between  times ;  others  com- 
bine them  with  opium.  The  experience  of  some  cases  seems  to  indicate 
that  the  encouragement  of  very  free  sweating  at  the  commencement  of 
an  attack  of  cholera  may  prove  beneficial. 

P 


210 


THEORY  AND  PRACTICE   OF  MEDICINE. 


In  the  collapsp- stage  opium  must  on  no  account  be  given,  but  if  purging 
continues,  one  of  the  astringents  just  mentioned  may  be  employed.  At 
this  time  most  reliance  is  to  be  placed  on  the  judicious  use  of  stimulants. 
Before  any  indications  of  collapse  appear,  stimulants  are  not  called  for, 
but  as  soon  as  any  weakness  of  the  pulse  is  observed,  or  other  signs  of 
sinking,  their  administration  should  be  commenced.  The  practice  of 
pouring  in  large  quantities  of  alcoholic  stimulants  is  to  be  highly  depre- 
cated, and  their  employment  needs  the  most  careful  regulation.  The 
most  serviceable  are  brandy  with  iced  water,  and  champagne.  They 
must  be  given  in  small  quantities  ;  at  more  or  less  frequent  intervals 
according  to  circumstances ;  and  their  administration  must  be  mainly 
guided  by  their  influence  upon  the  pulse.  If  the  purging  has  ceased, 
brandy  may  be  given  in  enemata  with  beef-tea.  Diffusible  stimulants 
are  also  of  service  in  this  stage,  such  as  aromatic  spirit  or  solution  of 
ammonia,  or  carbonate  of  ammonium;  the  various  ethers;  camphor, 
which  has  been  vaunted  as  a  specific ;  and  similar  remedies.  These 
may  be  combined  with  essential  oil  of  peppermint,  cinnamon,  or  cajeput. 
Niemeyer  found  a  few  cups  of  hot  strong  coffee  useful  in  many  cases. 

With  regard  to  diet,  it  is  useless  to  give  any  noui-ishment  at  the  com- 
mencement of  an  attack  of  cholera,  as  this  is  only  rejected  immediately. 
A  little  beef-tea,  chicken-broth,  or  aj-rowroot  and  milk  may  be  tried  at  a 
later  period,  if  the  vomiting  ceases.  The  patient  should  be  allowed  an 
unlimited  supply  of  ice  to  suck  throughout,  which  Macnamara  considei-s 
invaluable  in  the  ti-eatment  of  cholera,  but  he  lays  great  stress  on  pro- 
hibiting every  kind  of  drink  until  the  collapse-stage  sets  in,  when  iced 
water  in  moderation  may  be  permitted.  Enemata  of  iced  water,  or,  on 
the  other  hand,  those  of  warm  milk  have  been  recommended. 

Local  measures  are  often  of  much  service  for  the  relief  of  symptoms. 
A  large  mustard  poultice  should  be  applied  at  once  over  the  abdomen. 
a,nd  repeated  as  occasion  requires.  For  the  relief  of  the  cramps,  hot 
bottles,  sinapisms,  and  friction,  either  Avith  the  hand  alone,  or  with 
turpentine  or  chloroform  liniment,  may  be  employed.  If  they  are  very 
sevei'e,  inhalation  of  chloi'oform  is  admissible.  In  the  collapse-stage 
Niemeyer  recommended  the  application  of  cold  compresses  over  the 
abdomen. 

Should  reaction  set  in,  the  utmost  care  must  be  exercised,  and  the 
natural  progress  towards  convalescence  must  not  be  interfered  with  by 
needless  medication.  The  diet  requires  particular  attention  at  this  time, 
only  the  blandest  liquid  food  being  allowed  in  moderate  quantities,  and 
this  regulation  of  food  is  demanded  until  the  patient  has  been  entirely 
restored,  it  being  improved  gradually  as  the  stools  become  natural. 
Water  may  be  freely  allowed  during  this  stage,  and  it  has  been  recom- 
mended to  dissolve  some  chloride  and  carbonate  of  sodium  in  it, 
in  order  to  replace  the  loss  of  these  salts.  It  is  highly  important  to 
watch  for  the  re-establishment  of  the  secretions,  and,  if  necessary,  mea- 
sures may  be  adopted  to  encourage  this  result.  Complications  and  sequelae 
must  be  treated  as  they  arise.  It  need  only  be  mentioned  here  that  it  is 
not  always  desirable  to  check  diai'rhoea  at  this  time,  should  the  stools  be 
very  offensive  ;  and  that  inflammatory  affections  i-equire  a  supporting 
treatment.    Tonics  and  iron  are  often  serviceable  during  convalescence. 

It  is  important  to  pay  strict  attention  to  the  cleanliness  and  ventilation 
of  the  sick-room,  and  to  see  to  the  immediate  removal  and  disinfection 
of  wet  and  soiled  bed-clothes,  it  being  advisable  also  to  have  a  mackin- 
tosh placed  under  the  patient.    Due  precautions  must  be  taken  against 
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bed-sores,  freqiieiit  examination  of  parts  pressed  upon  being-  made. 
Should  the  urine  be  retained,  the  bladder  must  be  emptied  by  means  of 
the  catheter  ;  if  it  is  suppressed,  hot  applieations  ovei'  the  loins,  and  diy- 
capping  are  indicated. 

For  such  a  disease  as  cholera  it  is  not  to  be  wondered  at  that  innumer- 
able specijic  modes  of  treatment  have  been  advocated,  bat  all  have  proved 
equally  inefficient.  Without  making-  any  comment,  1  merely  mention 
some  of  the  most  prominent,  namely  : — the  administration  of  saline 
salts,  chiefly  carbonates  and  chlorides,  eithei-  fi-eely  by  the  stomach, 
by  eneniata,  or  by  injection  of  a  warm  solution  into  the  veins  ;  the  use  of 
warm,  vapour,  or  hot-air  baths,  or  of  the  wet  sheet ;  application  of  ice  to 
the  spine  ;  the  employment  of  antiseptics,  such  as  carbolic  acid  or  sulpho- 
carbolates ;  inhalation  of  oxygen ;  inhalation  of  nitrite  of  amyl  ;  the 
administration  of  calomel,  gi:  i-ij,  at  frequent  intervals,  or  of  bisulphide 
of  mercury.  Salicine  and  salicylic  acid  have  also  been  specially  recom- 
mended. The  various  cholera-drops  and  pills,  which  are  held  in  repute 
in  different  countries,  are  made  up  of  stimulants,  generally  combined 
with  sdine  preparation  of  opium. 


Chapter  XX. 

GLANDERS  AND  FARCY— EQUINIA. 

^TiOLOnY. — These  affections,  which  are  occasionally  observed  in  man, 
are  transmitted  from  the  horse,  ass,  or  mule.  It  is  doubtful  whether 
they  are  distinct  diseases,  or  varieties  of  the  same  malady.  They  are 
produced  by  the  inoculation  or  contact  of  a  specific  poison,  which  is  con- 
tained chiefly  in  certain  discharges  from  the  nasal  cavities,  but  also  in 
the  excretions,  secretions,  and  blood ;  and  they  are  rarely  met  with 
e.xcept  amongst  those  whose  occupation  bi-ings  them  much  into  contact 
with  horses,  such  as  ostlers  and  grooms. 

Glanders  may  be  propagated  in  consequence  of  a  horse  snorting,  and 
thus  expelling-  a  quantity  of  the  discharge  from  the  nostrils  on  to  an 
individual,  or  into  the  surrounding  air,  from  which  it  is  afterwards 
inhaled.  The  poison  may  also  be  conveyed  by  fomites,  to  which  the 
discharges  have  become  attached.  It  is  even  said  that  glanders  may 
arise  fi-om  breathing-  the  atmosphere  of  a  stable  inhabited  by  glandered 
hoi-ses.  These  diseases  can  be  re-transmitted  to  the  horse  and  ass,  as 
has  been  jn-oved  experimentally,  and  there  is  reason  to  believe  that 
they  ai'e  capable  of  being-  conimnnicated  from  one  human  being  to 
another.    They  have  been  atti-ibuted  to  a  specific  bacillus. 

Anatomical  Characters. — Glanders  and  farcy  are  characterized  by 
certain  peculiar  morbid  changes.  In  the  former,  hard  nodules  form  in 
connection  with  the  mucous  membrane  of  the  nose,  mouth,  throat,  and 
respirator}^  passages  ;  as  well  as  in  the  lymphatic  glands,  skin,  sub- 
cutaneous tissue,  muscles,  lungs,  and  other  organs.  These  are  made  up 
of  cells,  the  result  of  prolifei-ation,  which  soon  degenerate,  the  nodules 
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rapidly  becoming  soft  and  breaking  down,  forming  abscesses  and  nlcers. 
The  Sclaneiderian  membrane  is  inflamed,  and  presents  little  pustular 
elevations  or  patches,  which  finally  break  out  into  excavated  ulcers, 
and  these  may  lead  to  necrosis  of  the  cartilages  and  bones,  with  per- 
foration of  the  septum.  The  frontal  sinuses  may  contain  a  puriforra 
fluid.  The  larynx,  trachea,  and  bronchi  are  also  frequently  affected. 
The  lungs  present  pneumonic  patches  or  abscesses.  Small  yellow 
elevations  may  be  seen  on  the  pleurae,  with  fibrinous  deposits  under- 
neath. The  lymphatic  glands  are  enlarged,  softened,  and  reddish. 
Supei'ficial  petechise,  ecchymoses,  or  gangrene  are  sometimes  observed ; 
or  there  may  be  suppuration  or  gangrene  of  the  subcutaneous  tissues, 
or  in  the  substance  of  the  muscles.  A  peculiar  eruption  appears  on 
the  skin. 

Farcy  differs  from  glanders  in  that  the  nasal  mucous  membrane  is 
not  affected,  but  so-called  tuhercles,  Imds,  or  tumours  form  in  connection 
with  the  skin,  which  break  down  into  deep,  unhealthy  ulcei's ;  or  th& 
lymjahatic  system  may  be  chiefly  involved.  In  acute  farcy  an 
extensive  fatty  embolism  of  the  pulmonary  vessels  is  supposed  to 
occur. 

Symptoms. — 1.  Acute  Glanders. — The  periocZ  of  incuhation  is  usually 
from  three  to  eight  days.  After  inoculation  local  signs  of  inflamma- 
tion appear  flrst  as  a  inile,  the  neighboui^ing  lymphatics  being  also 
affected.  Ordinarily  the  disease  is  ushered  in  by  such  general  symptoms 
as  rigors,  languor,  pains  in  the  limbs  and  joints,  headache,  often  vomiting 
and  diarrhoea,  with  a  certain  degree  of  pyrexia.  Soon  subcutaneous 
formations  are  noticed,  especially  on  the  face  and  near  the  joints,  which 
quickly  change  into  abscesses  containing  unhealthy  and  fa-tid  pus.. 
Over  these  the  skin  becomes  red  or  violet,  and  sometimes  limited 
gangrene  sets  in.  Usually  a  peculiar  cutaneous  eruption  appears, 
especially  on  the  cheeks,  arms,  and  thighs.  It  begins  in  the  form  of 
small,  intensely  red  spots,  which  soon  become  papialai',  and  afterwards 
pustular.  This  eruption  is  not  due  to  any  exudation  under  the  cuticle, 
but  to  circumscribed  destruction  of  the  true  skin.  Dark  bullse  often 
appear  also  on  the  face,  trunk,  fingers  or  toes,  and  organs  of  generation, 
followed  by  gangrene.  Eiysipelatous  inflammation  of  the  nose,  eyes, 
and  surrounding  parts  is  not  uncommonly  observed,  which  may  extend 
to  the  scalp.  The  ex'uption  is  preceded  and  accompanied  by  profuse 
foetid  sweats. 

A  prominent  symptom  of  glanders  is  a  discharge  from  the  nose,  at 
first  thin  and  scanty,  but  soon  becoming  abundant,  purulent,  viscid, 
extremely  foetid,  and  often  sanious;  It  clogs  the  nostrils  and  obstructs 
breathing,  while  it  escapes  through  the  posterior  nares,  causing  much 
distress  and  iiTitation.  A  thick  matter  also  comes  from  between  the 
eyelids,  and  sometimes  from  the  mouth,  which  is  then  the  seat  of 
Yilceration  and  pustules.  The  submaxillary  lymphatic  glands  may  be 
enlarged. 

The  constitutional  symptoms  increase  in  severity  as  the  case  pro- 
gresses, being  more  or  less  of  a  typhoid  character,  aud  indicative  of" 
septicsemia.  Thus  there  is  marked  prostration,  with  a  brown  and  dry 
tongue,  and  a  very  rapid,  feeble,  and  irregular  pulse.  Diarrhoea  and 
tympanites  are  frequent  symptoms,  the  stools  being  exceedingly  foetid, 
and  sometimes  bloody.  Other  symptoms  are  dyspnoea,  with  hui'ried 
breathing,  hard  cough  with  but  little  expectoration,  weak  voice,  and 
foul  breath.     Delirium  and  coma  ultimately  set  in,  and  death  terminates. 
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the  scene,  in  most  cases  at  tlie  end  of  tlie  second,  or  beginning  of  the 
tliird  week,  but  it  may  happen  much  earlier  or  later  than  this. 

2.  Chronic  Glanders. — This  variety  is  very  rarely  met  with,  and  is 
usually  a  sequel  of  farcy.  Its  chief  symptoms  are  lassitude  and  arti- 
cular pains  ;  sore-throat ;  disagreeable  or  painful  sensations  in  the 
nose,  with  more  or  less  puriform  and  bloody  discharge ;  cough  with 
expectoration,  dyspnoea,  and  altered  voice.  After  a  time  ulceration 
may  be  observed  on  the  mucous  membrane  of  the  nose,  followed  by 
caries  or  perforation.  The  pharynx  may  also  be  ulcerated.  There  is 
no  eruption.  The  genei'al  symptoms  are  less  marked  than  in  the  acute 
form  of  glanders,  but  the  latter  may  supervene.  The  duration  of 
chronic  glaudei's  is  very  variable. 

S.  Acute  Farcy. — The  great  difference  between  this  affection  and 
glanders  lies  in  the  want  of  implication  of  the  nai'es.  In  one  class  of 
cases  the  eruption  is  pi'csent ;  in  another  there  is  no  eruption,  but  merely 
inflammation  of  the  lymphatic  glands  and  vessels,  with  soft  tumours 
under  the  skin,  named  farcy  bntfoiis  find  farcy  huds.  The  former  group 
ai'e  by  far  tlic  moi'c  sei'ious. 

4.  Chronic  Farcy. — After  constitutional  sympt(nns,  subcutaneous 
tumours  form,  which  become  abscesses,  and  these  discharge  their  con- 
tents, leaving  foul,  deep,  and  indolent  ulcers.  As  a  consequence  there  is 
wasting,  with  gi'cat  debility.  The  complaint  may  end  in  true  glanders ; 
or  death  may  result  from  exhaustion  or  pyjTjmia.  Occasionally  recovery 
takes  place.    The  duration  is  veiy  variable. 

o.  Equinia  Mitis. — An  affection  is  thus  named  which  is  derived  by 
contagidu  fi-oiu  horses  suffering  from  the  "grease."  The  symptoms  are 
fever,  depression,  and  shivering;  with  a  pustular  eruption,  which  dries 
up  into  scabs,  and  these  fall  oft',  leaving  distinct  scars. 

PROiiNOSis  in  all  these  aft'ections  is  very  grave,  for  they  almost  always 
prove  fatal.    Chronic  farcy  may  terminate  in  I'ecovery. 

Truatmen'J'. — The  most  important  matter  is  to  exercise  due  pre- 
cautions for  the  prevention  of  these  diseases.  If  inoculation  sliould 
happen,  the  aft'ected  spot  should  be  immediately  destroyed  by  some 
escharotic.  A  supporting,  stimulating,  and  tonic  plan  of  treatment 
is  the  only  one  which  offei's  any  chance  of  success  in  dealing  with 
eitlier  of  these  affections ;  at  the  same  time  strict  attention  being  paid 
to  cleanliness  and  other  hygienic  conditions.  Abscesses  should  be 
opened  as  they  form.  Antiseptics  internally  might,  perhaps,  be  of 
service  ;  iind  these  agents  are  also  useful  as  local  applications. 


Chapter  XXI. 

MALIGNANT    PUSTULE— ANTHRAX— CHARBON— WOOL- 
SORTER'S  DISEASE. 

-^Tioi.ouY  ANJi  Pathology. — Malignant  pustule  is  a  specific  disease,  con- 
veyed by  contagion,  mainly  fi'om  sheep  and  oxen,  but  also  from  horses, 
and  possibly  from  other  animals  which  it  aft'ects,  such  as  elephants, 
camels,  etc.  In  these  animals  it  is  known  under  the  name  "  splenic 
fever."  The  poison  is  transmitted  either  directly  or  indirectly,  but 
almost  invariably  from  the  dead  carcass,  rarely,  if  ever,  from  the  living 
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animal.  All  parts  of  the  dead  bodies  are  capable  of  conveying  the 
disease.  The  contaginm  is  usually  transmitted  by  dii'ect  inoculation, 
the  matter  being  brought  in  some  way  into  contact  with  an  abraded  or 
wounded  surface,  but  there  is  reason  to  believe  that  it  may  be  absorbed 
by  the  unbroken  skin  in  parts  where  this  structure  is  vei^y  thin.  Rarely 
malignant  pustule  arises  from  eating  the  tiesh  of  cattle  that  have  died 
from  splenic  fever,  but  the  poison  is  destroyed  by  proper  cooking.  Flies 
and  other  insects  have  also  been  supposed  to  be  instrumental  in  carrying 
it  to  human  beings.  The  disease  has  further  been  attributed  to  the 
consumption  of  milk  or  butter  containing  the  poison.  The  wool  and 
hair  of  animals  that  have  died  fi'om  splenic  fever  are  now  genei-ally 
recognized  as  important  sovirces  of  infection.  Anthrax  may  thus  arise 
either  by  direct  inoculation,  or  by  inhaling  the  dust  containing  the 
poison.  It  is  also  believed  that  it  may  be  communicated  by  means  of 
drinking-water ;  or  by  wool-waste  and  bone-dust  used  as  manure. 

Considering  its  mode  of  origin,  it  will  be  readily  understood  that 
malignant  pustule  is  met  with  almost  invariably  amongst  those  who  follow 
certain  occupations,  which  bring  them  into  contact  with  the  carcasses  or 
skins  of  infected  animals,  or  with  their  wool  or  hair.  Thus  it  occurs 
among  butchers,  slaughterers,  tanners,  wharf -labourers  who  handle 
foreign  hides  and  fleeces,  wool-packers  and  sorters,  furriers,  horsehair 
cleaners,  and  workers  in  felt  manufactories.  The  patients  are  almost 
always  males,  and  chiefly  young  adults,  but  the  complaint  has  been  met 
with  at  eleven  years  of  age  (Davies-Colley). 

Malignant  pustule  has  been  proved  to  be  intimately  associated  with  a 
specific  organism,  originally  discovered  by  Davaine,  and  named  by  him 
hacteridiiiin,  but  now  generally  known  as  the  hacillus  antliracis.  This  is 
regarded  as  the  contagium.  It  is  found  in  the  blood,  in  the  fluid  of 
serous  cavities,  and  in  the  tissues.  It  is  either  diffused,  or  aggregated 
into  masses  in  the  vessels  and  lymphatics.  Bacilli  are  present  in  the 
eruption  and  in  the  surroimding  skin.  Usually  they  appear  in  the  form 
of  minute  rods  or  filaments,  motionless,  apparently  homogeneous,  but  the 
longer  ones  are  really  made  up  of  segments.  They  range  from  ^tj^o  inch 
upwai'ds,  and  are  either  straight,  curved,  bent,  or  looped.  They  may  be 
cultivated,  producing  spores,  which  are  highly  tenacious  of  life,  and  can 
reproduce  the  bacillus,  and  thus  originate  the  disease.  By  cultivation 
also  tilaments  of  great  length  may  be  developed,  forming  loops,  curves, 
or  spirals,  and  becoming  matted  together  inextricabl3^    These  bacilli 

have  by  cultivation  been  so  modified 
by  Pasteur  as  to  produce  a  mitigated 
and  benignant  form  of  splenic  fever  in 
animals.  His  researches,  moreover, 
show  that  they  maybe  cultivated  and 
increased  in  the  earth  around  buried 
carcasses,  and  are  thence  supposed  to 
be  carried  to  the  surface  by  eaith- 
worms,  thus  propagating  the  disease. 

Anatomical  Characters. — The  fol- 
lowing is  a  general  summary  of  the 
post-mortem  appearances  likely  to  be 
met  with  in  fatal  cases  of  anthrax : — - 
Eaidy  rigor  mortis,  of  short  duration  ; 
venous  congestion  and  hypostasis ; 
superficial  petechise ;   oedema  of  the 


Fig.  11. 


spores,  rods,  and  cultivated  filaments  of 
bacilhis  anthracis.    x  500. 
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face;  rapid  decomposition,  with  subcntaiie()us  ('m])hysema  of  the  neck 
and  face  ;  a  taiTV  condition,  and  sometimes  u  ])eculiar  viscidity  of  the 
blood,  wliich  is  indisposed  to  coagulate  ;  ecchymoses  or  large  extravasa- 
tions in  internal  parts  ;  congestion  of,  or  hi^-mori'liages  in  connection 
with  organs.  The  spleen  is  nsuallymuch  softened,  and  the  liver  maybe 
also  somewhat  soft.  CEdema  and  partial  collapse  of  the  Inngs  are 
common.  When  there  is  an  external  malignant  pustule,  heemorrhagic 
patches  are  found  radiating  into  the  surrounding  tissues,  which  ai'e  ex- 
tensively infilti'ated  with  a  blood-stained  semi-gelatinous  fluid. 

Certain  special  foi'ms  of  anthrax  are  described,  with  corresjjonding 
anatomical  characters.  In  the  'pulmonary  form  the  thoracic  stractures 
and  those  of  the  neck  ai'e  mainly  or  solely  implicated — cellular  tissue, 
lymphatic  glands,  air-tubes,  lungs,  and  pleu.rfe — indicated  by  much 
congestion,  swelling  of  glands,  sei'ous  effusion,  gelatinous  wdema,  and 
ha;moi-rhages.  Professor  Greenfield  thinks  that  the  lesions  frequently 
present  in  the  lai'gei'  bronchi  correspond  with  the  external  malignant 
pustule,  and  that  the  virus,  having  gained  an  entrance  by  local  infection 
of  the  mucous  membrane,  is  conveyed  to  the  bronchial  glands,  and  thence 
into  the  blood. 

In  another  form — gasfro-intesfinal — the  peritoneum,  stomach,  and 
intestines  are  mainly  involved,  and  it  is  said  that  pustules  and  car- 
buncles have  been  found  in  the  intestines,  similar  to  those  on  the  skin. 

Symptoms. — The  symptoms  of  anthrax  present  much  variety,  but  a 
primary  division  of  cases  may  be  made  into  (1)  those  in  which  thei-e 
are  specific  external  manifestations  ;  and  (2j  those  in  which  no  such 
manifestations  occur. 

I.  In  the  formei'  class,  or  those  of  true  malignant  pustule  or  carhnncle, 
the  external  local  lesion  is  first  perceived.  This  usually  results  from 
direct  inoculation,  but  it  is  said  that  it  may  arise  from  general  infec- 
tion. Almost  always  some  exposed  part  is  affected,  such  as  the  lip, 
cheek,  eyelid,  or  some  other  part  of  the  face,  the  neck,  or  the  hand  or 
arm.  The  malignant  pustule  appears  at  the  seat  of  inoculation  in  a 
few  hours,  or  within  two  or  three  days.  At  first  slight  redness  is 
observed  hei-e,  like  that  produced  by  the  bite  of  a  gnat;  then  a  small 
papule  forms,  which  vesicates  at  the  top ;  the  vesicle  bur.sts,  discharg- 
ing a  watei'Y  fluid,  either  clear  or  turbid,  and  often  blood-stained.  A 
deep-ied  surface  remains,  which  dries  up  into  a  centi'al  dark-brown  or 
black  eschar  or  slough,  on  an  angi'y  and  hard  base.  The  tissues  around 
rapidly  swell,  and  become  cedematous,  or  hard  and  brawny.  The  eschar 
extends ;  and  around  it  appears  an  erysipelatous  livid-red  areola,  upon 
which  usually  a  circle  of  secondaiy  vesicles  forms.  The  absorbent 
vessels  and  glands  in  the  neighbovii'hood  become  inflamed,  the  glands 
being  often  much  enlarged.  When  the  face  is  affected,  the  swelling  of 
the  parts  may  be  very  great,  extending  also  to  the  neck  ;  and  if  the  lip 
is  involved,  saliva  escapes  in  abundance,  and  the  breath  is  extremely 
foetid.  The  patient  often  feels  itching,  stinging,  or  burning  sensations, 
causing  him  to  sci'atch  the  part.  Should  recovery  take  place,  the 
eschar  separates,  or  more  or  less  extensive  sloughing  ensues,  and  the 
idcerated  surface  left  heals  by  granulation.  Numerous  carbuncles  may 
develop  in  cases  of  malignant  pustule  from  general  infection,  but  these 
seem  to  be  merel}'  of  the  ordinaiy  kind.  In  exceptional  cases  malignant 
anthrax  oedema  is  met  with,  without  an  actual  pustule,  especially  affecting 
the  eyelids. 

The  general  symptoms  accompanying  the  local  phenomena  are  iisually 
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those  of  fever,  and  the  temperature  may  be  very  high.  Such  symptoms 
may,  however,  be  absent  or  slight,  and  even  in  severe  cases  there  may  be 
little  or  no  constitutional  disturbance.  In  cases  tending  towards  a  fatal 
issue  symptoms  of  blood-poisoning  arise,  namely,  great  prostration  and 
exhaustion,  mental  depression,  cold  clammy  sweats,  a  very  weak  and 
rapid  pulse,  hurx'ied  respiration,  sometimes  diarrhoea,  low  delirium  and 
other  nervous  phenomena,  ending  in  coma.  Not  uncommonly,  however, 
the  mind  is  clear  to  the  last,  but  a  cyanotic  condition  supervenes  before 
the  fatal  issue. 

2.  In  the  cases  which  have  no  external  manifestation — iniernal  anthrax, 
the  symptoms  are  by  no  means  always  well-defined,  and  they  are  veiy 
variable.  There  may  be  premonitory  symptoms  indicating  nervous  dis- 
turbance, before  those  of  an  acute  character  appear,  but  they  are  often 
absent,  the  onset  being  sudden,  with  vomiting,  rigors,  headache,  or  other 
symptoms.  The  chief  symptoms  are  marked  general  prostration,  great 
mental  depression  and  anxiety,  huiTied  and  laboured  breathing,  coldness 
of  the  extremities,  and  delirium  and  other  nervous  sym2:)toms,  though 
in  some  cases  the  mental  faculties  are  clear  to  the  last.  Usually  the 
temperature  is  not  high,  and  the  external  surface  may  be  cold  ;  but  some- 
times there  is  a  tendency  to  hyperpyrexia.  Symptoms  of  collapse  often 
precede  a  speedily  fatal  termination,  which  results  from  the  general 
disease — a.nthracremia.  In  some  cases  pulmonary  lesions  are  prominent, 
as  revealed  by  difficult  and  laboured  bi'eathing,  and  signs  of  cyanosis, 
these  phenomena  being  out  of  propoi'tion  to  the  physical  signs.  Cough 
is  rarely  a  conspicuous  symptom.  In  other  instances  symptoms  con- 
nected with  the  alimentary  canal  are  marked,  such  as  dysphagia,  some- 
times lijemorrhage  from  the  mouth  and  throat,  vomiting,  abdominal 
uneasiness  or  pain,  and  diai-ilioea,  the  stools  being  sometimes  bloody. 
Sore  throat  and  swelling  of  the  glands  and  othei'  tissues  of  the  neck  are 
observed  in  some  cases. 

Duration  and  Terminations. — In  fatal  cases  of  malignant  pustule 
death  may  take  place  in  a  few  hours,  or  not  for  five  or  six  days.  The 
duration  varies  somewhat  in  the  different  forms.  Although  if  the 
disease  is  left  to  itself  the  termination  is  almost  always  fatal,  many  cases 
of  the  external  form  have  recovered  under  suitable  treatment. 

Proonosis. — This  is  necessarily  very  grave,  but  if  energetic  local 
ti'catment  can  be  carried  out  at  an  early  period,  the  prognosis  is  much 
more  hopeful.  Cases  of  a  mild  character  also  occur  sometimes,  in  which 
recovei'y  takes  place. 

Treatment. — In  external  malignant  pustule  local  treatment  at  as  early 
a  period  as  possible  is  of  essential  importance,  and  even  if  the  changes 
have  advanced  considerably,  it  may  be  of  great  service.  The  local 
measures  are  free  excision  or  incision;  and  efficient  cauterization,  which 
is  best  cari'ied  out  by  means  of  strong  carbolic  acid,  nitric  acid,  or  the 
actual  cautery.  Afterwards  carbolic  dressings  must  be  used.  General 
treatment  also  demands  particular  attention,  and  this  alone  can  be  carried 
out  when  there  is  no  external  manifestation  of  the  disease.  The  patient 
should  be  kept  in  a  well-ventilated  room,  and  have  abundant  nouiish- 
ment,  with  more  or  less  alcoholic  stimulants.  Quinine,  tincture  of  iron, 
and  mineral  acids  may  be  given  internally ;  and  carbolic  acid  or  other 
antiseptics  might  also  be  administered  with  advantage.  Diffusible 
stimulants  are  frequently  indicated,  such  as  ammonia  and  ether. 
Symptoms  must  be  treated  as  they  arise.  In  cases  where  the  respiratory 
oigans  are  specially  involved,  it  has  been  recommenaed  to  use  inhala- 


HYDROPHOBIA. 


217 


tions  of  carbolic  acid  ;  and  should  there  be  abundant  pleuritic  effusion, 
the  fluid  ouo'ht  to  be  removed. 

The  prevention  of  malignant  pustule  is  of  great  importance  in  I'elation 
to  those  who,  on  account  of  their  occupation,  are  exposed  to  infection. 
This,  however,  can  only  be  efficiently  carried  out  by  the  destruction  of 
all  infected  carcasses  and  hides ;  and  the  thorough  disinfection  of  all 
materials,  especially  those  coming  from  foreign  parts,  which  may  be  the 
means  of  propagating  the  disease.  It  has  been  suggrested  that  the  con- 
sumption of  a  large  quantity  of  animal  food  may  diminish  the  danger  of 
those  exposed  to  contagion. 


Chaptkr  XXII. 

HYDROPHOBIA— K  ABIES. 

^TiOLOfiY  AND  Pathology. — Hydrophobia  is  unquestioiuibly  a  specific 
contagious  disease,  resulting  from  the  action  of  a  specrfic  poison,  supposed 
to  be  of  the  nature  of  an  organism,  which  in  the  human  being  is  almost 
invarial)ly  inti'oduced  into  the  system  through  the  bite  of  a  dog  suffei- 
ing  from  rabies,  inflicted  upon  some  exposed  part  of  the  skin,  but  is  in 
rai'e  instances  transmitted  from  other  allied  animals,  as  the  cat,  wolf,  or 
fox.  Only  a  cei'tain  propoi'tion,  however,  of  persons  bitten  by  dogs 
actually  suffering  from  rabies  take  the  disease.  It  may  be  conveyed  in 
consequence  of  a  dog  merely  licking  an  exposed  surface,  especially  a 
mucous  membrane  ;  and  it  has  even  been  supposed  that  the  poison  may 
he  absorbed  by  the  entire  skin,  where  this  is  thin.  The  contagium  is 
contained  mainly  in  the  saliva  or  buccal  secretion,  and  nt  any  rate  it  is 
only  through  the  agency  of  this  fluid  that  it  can  enter  the  human 
.system.  It  is  generally  believed  that  the  virus  of  rabies  does  not  retain 
its  power  after  death,  but  in  one  instance  the  disease  is  said  to  have  been 
conveyed  through  making  a  post-mortem  examination  of  a  rabid  dog. 
Many  herbivora  are  liable  to  rabies,  and  a  case  is  recorded  in  which  a 
groom  took  hydi-ophobia  through  a  scratch  which  he  received  from  the 
tooth  of  a  rabid  horse.  It  has  been  affirmed  that  the  disease  can  be 
transmitted  from  man  to  man.  Mental  anxiety  is  supposed  to  predis- 
pose to  hydi-ophobia,  and,  indeed,  some  go  so  f ai'  as  to  maintain  that  this 
complaint  is  merely  the  result  of  mental  terroi-,  produced  in  a  person 
who  has  been  bitten  by  a  mad  dog,  and  tliat  it  is  entirely  indeijendent 
■of  contagion  ;  this,  however,  is  a  mere  assumption,  against  which  there 
is  the  strongest  evidence. 

It  is  believed  that  the  poison  of  i-abies  undei'goes  a.  kind  of  fermenta- 
tion, and  becomes  increased  both  at  the  wound  and  in  the  system.  It 
then  acts  upon  the  blood,  and  subsequently  is  su]ipf)sed  to  affect  certain 
nerves  and  nerve-centres,  especially  the  nu^dulla  oblongata,  which  will 
account  for  the  phenomena  observed. 

Anatomical  Characters. — The  most  striking  morbid  changes  in  rabies 
•and  hydrophobia,  are  obsei'ved  in  connection  with  the  nei-ve-centies,  and 
they  are  mainly  revealed  by  microscopic  examination.     The  moi-e 
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obvious  appearances  which  have  been  described  are  marked  congestion 
of  the  meninges  of  the  brain  and  spinal  cord ;  excess  of  serum  in  the 
ventricles ;  and  eif usion  of  blood  or  serum  about  the  upper  part  of  the 
cord,  with  small  extravasations  into  its  substance. 

The  microscopic  changes  in  the  nerve-centres  have  been  studied  by 
Dr.  Gowers,  and  the  following  is  a  summary  of  his  observations.  In 
specimens  removed  from  the  human  subject  he  noticed  more  or  less  of 
the  following  alterations.  There  was  great  distension  of  the  minute 
vessels  of  the  grey  matter  of  the  cord  and  medulla,  most  marked  in  the 
neighbourhood  of  the  grey  nuclei  in  the  floor  of  the  fourth  ventricle. 
Many  of  the  medium-sized  vessels,  especially  the  veins,  were  distended 
with  blood,  and  contained  ante-mortem  clots,  some  portions  of  which 
had  undei'gone  a  granular  change,  while  in  others  a  peculiar  change  was 
observed,  the  outline  of  the  corpuscles  having  disappeared,  and  given 
place  to  a  spongy  structure,  which  seemed  formed  by  the  swelling  and 
fusion  of  the  corpuscles.  Sometimes  these  clots  by  their  position  and 
aspect  resembled  emboli,  but  Dr.  Growers  believes  that  embolism  plays 
no  part  in  the  changes  observed.  The  medium  and  larger  veins  of  the 
medulla  presented  aggregations  of  small  cells  within  the  peri- vascular 
sheaths,  sometimes  in  a  sing'le  layer,  sometimes  in  many  layers,  and  so 
densely  packed  as  to  compress  the  vessel  they  surrounded.  In  excep- 
tional cases  the  cells  had  extended  beyond  the  peri-vascular  sheaths, 
and  had  infiltrated  the  adjacent  tissue.  Here  and  there  a  diffuse  local 
infiltration  of  similar  cells  into  a  small  area  of  the  tissue  could  be  seen, 
and  in  the  centre  of  the  infiltrated  area  a  small  dilated  vein,  without  a 
lymphatic  sheath.  In  other  places  spots  of  larger  size  were  thus  infil- 
trated, especially  in  the  neighbourhood  of  the  hypoglossal  nucleus. 
These  areas  corresponded  to  the  condition  termed  "  miliary  abscess." 
Similar  small  cells  were  scattered  through  the  tissue  much  more  abun- 
dantly than  in  health.  They  ai'e  considered  by  Dr.  Growers  to  be  of  the 
nature  of  migrated  leucocytes.  In  every  case  examined  many  vessels 
were  observed  to  be  sari'ounded  by  spaces,  either  empty  or  containing 
more  or  less  granular  debris.  The  nerve-cells  presented  comparatively 
little  change.  Many  had  a  granular  aspect;  while  others  had  a  some- 
what swollen  appearance.  Adjacent  to,  or  around  many  cells  were 
spaces,  in  some  cases  apparently  empty,  in  others  containing  granules. 

With  regard  to  the  position  of  these  lesions,  they  were  found  to  be 
comparatively  slight  in  the  spinal  cord,  but  were  much  more  marked 
above  the  decussation  of  the  pyramids,  and  still  more  above  the  point  of 
the  calamus  scriptorius.  They  were  most  intense  in  the  neighboui'hood 
of  the  hypoglossal,  pneumogastric,  and  glosso-pharyngeal  nuclei,  and 
slighter  in  the  auditory,  facial,  and  fifth  nuclei.  The  higher  part  of  the 
pons  was  much  less  affected.  The  region  most  affected  coi^responds  to 
what  is  regarded  as  the  "  respiratory  centre"  of  the  medulla. 

The  morbid  appearances  obsei-ved  in  the  dog  were  similar  to  those  in 
man,  only  more  intense,  amounting  to  a  local  disseminated  myelitis. 
Changes  in  the  convolutions  have  also  been  described  by  Benedikt  in 
dogs  which  had  died  from  i^abies. 

As  to  the  relation  of  the  vascular  changes  to  the  disease,  it  is  doubtful 
whether  they  are  primary  or  secondary  to  irritation  of  the  nerve-elements. 
Dr.  Gowers  believes  that  "  the  lesions  are  characteristic  of  hydrophobia^ 
not  in  themselves,  but  in  their  character  and  distribution,  being  intense 
about  the  respiratory  centre,  taken  in  conjunction  with  the  fact  that  they 
are  due  to  an  acute  disease." 


HYDROPHOBIA. 


219 


Among  othev  posf-mortem  appearances  wliicli  have  been  described  in 
cases  of  hydrophobia  are  congestion  of  dependent  parts,  often  very 
marked ;  increased  vascuhirity  of  the  fauces,  with  tV)llicuhir  euhirge- 
inent,  and  occasionally  a  deposit  of  lymph;  intiltration  of  leucocytes  in 
the  salivary  glands ;  and  acute  desquamative  nephi'itis. 

SymkI'OMS- — A  very  indetinite  period  of  Inciihation.  intervenes  between 
the  introduction  of  the  poison  and  the  development  of  the  symptoms  of 
hydrophobia.  About  forty  days  is  said  to  be  the  average,  but  it  may 
vary  from  three  days  to  many  months,  or,  it  is  supposed,  even  years. 
In  some  cases  unusual  objective  appeai'ances  or  subjective  sensations  are 
developed  in  connection  with  the  cicatrix  of  the  bite,  before  the  actual 
symptoms  of  liydnjphobia  break  out,  such  as  redness,  lividity,  swelling, 
a  papular  eruption,  ])ain,  itching,  numbness,  tingling,  coldness,  or 
curious  and  ill-detined  feelings. 

When  the  disease  begins  to  declare  itself,  the  patient  feels  nncomfort- 
al)le,  low-spirited,  despondent,  and  I'estless  ;  loses  his  appetite  ;  has  an 
undehned  feeling  of  anxiety  or  di-ead ;  and  complains  of  headache  or 
giddiness,  or  of  alternate  chills  and  heats;  vomiting  sometimes  occurs. 
Then  follows  a  sense  of  oppression  in  the  chest,  with  involuntary  deep 
sighing  inspirations  from  time  to  time;  or  a  sudden  catch  in  the  breath- 
ing may  first  occur,  attended  with  severe  pains  in  the  epigastrium,  due 
to  spasm  of  the  dia|ihragm.  The  subsequent  characteristic  symptoms 
are  grouped  by  Mi'.  Erichsen  as:  —  1.  Spasmodic  affection  of  the  muscles 
of  deglutition  and  respiration.  2.  Extreme  sensibility  of  the  surface 
and  of  the  special  senses.  3.  Excessive  mental  terror  and  agitation. 
The  nature  of  the  malady  is  generally  revealed  to  the  patient  by  a  fit  of 
choking  brought  on  by  an  attempt  to  drink,  and  by  finding  that  swallow- 
ing has  become  difficult  or  impossible.  This  condition  becomes  rapidly 
worse  and  worse,  each  attempt  at  di'iuking  bi'inging  on  a  spasmodic 
paroxysm  in  cf)nnection  with  the  muscles  of  deglutition  and  respiration, 
which  is  attended  with  a  feeling  of  intense  oppi'ession  and  impending 
suffocation,  causing  gi-eat  distress.  The  paroxysms  last  a  variable  time, 
and  if  prolonged,  the  patient  becomes  pale  and  livid,  and  covered  with 
sweat.  There  is  no  general  spasm,  and  it  is  affii'med  that  trismus 
never  occurs,  as  in  tetanus ;  the  pupils  are  dilated.  Not  unfi'equently 
solids  can  be  swallowed  at  first  without  producing  any  distui'bance. 
Soon  the  sight  or  sound  of  any  liquid,  or  anything  that  even  suggests 
the  idea  of  drinking,  brings  on  the  spasmodic  attacks,  while  the  patient 
spits  out  in  all  directions  the  viscid  secretion  which  forms  in  abun- 
dance in  the  mouth  as  fast  as  it  is  pi-oduced,  so  as  not  to  be  tempted  to 
swallow  it.  The  tongue  is  generally  clean  and  moist ;  but  the  fauces 
and  palate  may  be  injected,  and  their  glands  enlai'ged.  The  skin  and 
special  senses  become  exti'emely  sensitive,  so  that  the  least  touch  or  a 
sudden  sound  or  light  will  bring  on  the  spasms,  which  ultimately  extend 
to  other  muscles.  The  patient  is  in  a  state  of  great  terror,  anxiety, 
agitation,  and  depression,  combined  with  restlessness.  Often  fits  of 
furious  mania  subsequently  occur,  in  which  the  patient  is  extremely 
dangerous  and  utters  sti/auge  sounds,  which  has  given  rise  to  the  idea  of 
barking  being  a  symptom  of  hydrophobia.  In  the  intervals  the  intellect 
is  generally  quite  clear.  Sometimes  there  are  curious  persistent  delu- 
sions. As  the  case  progresses  towards  a  fatal  termination,  which  may 
be  said  to  be  the  invariable  result,  the  special  symptoms  diminish,  or 
may  even  disappear  altogether,  and  the  paticTat  gradually  sinks  from 
exhaustion  and  collai)se  ;  paraplegia  has  occasionally  set  in  before  death. 
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Albumimiria  lias  sometimes  been  observed.  In  some  oases  priapism, 
with  frequent  involuntary  emissions,  is  a  troublesome  symptom.  Death 
may  occur  suddenly,  from  suffocation  during  a  fit  of  spasm.  The  dura- 
tion of  hydrophobia  is  usually  from  two  to  four  days,  but  it  may  range 
from  twelve  hours  to  six  or  seven  days.  In  women  and  children  hydro- 
phobia is  said  to  run  a  comparatively  mild  course,  although  equally  fatal. 

Treatment. — The  most  important  indication  is  to  prevent  hydrophobia. 
This  is  generally  aimed  at  by  immediately  applying  a  ligature  above  the 
bitten  part ;  sucking  the  wound  repeatedly,  provided  the  mucous  mem- 
brane of  the  mouth  is  intact,  and  taking  care  to  rinse  it  out  freely  after- 
wards ;  caiiterizing  the  bite  by  means  of  nitrate  of  silver,  nitric  acid,  the 
hot  iron,  or  caustic  potash  ;  or  by  complete  excision.  Pasteur's  method 
of  injecting  subcutaneously  attenuated  virus  from  rabbits  is  now  an 
established  plan  of  preventive  treatment,  and  there  is  every  reason  to 
believe  in  its  general  efficacy.  The  patient's  mind  should  be  calmed  as 
much  as  possible,  and  he  should  be  prevented  from  brooding  over  his 
danger.  Should  hydrophobia  set  in,  he  must  be  kept  as  quiet  as 
possible,  in  a  darkened  room.  There  is  no  remedy  at  present  known 
which  is  of  any  real  service  for  the  cure  of  hydrophobia,  once  the 
disease  has  become  developed.  Relief  might  be  afforded  by  subcu- 
taneous in  jection  of  morphine,  ati'opine,  eserine,  or  curare ;  by  the 
application  of  the  ice-bag  to  the  spine  ;  or  by  the  inhalation  of  chloro- 
form. It  has  been  affirmed  that  the  disease  has  been  cured  by  the  wet- 
pack  and  cold  baths;  by  inhalations  of  oxygen,  followed  by  the  adminis- 
tration of  mono-bromide  of  camphor  ;  and  by  subcutaneous  injection  of 
curare ;  but  more  positive  evidence  is  needed  before  such  statements 
can  be  accepted. 


Chapter  XXIII. 

DENGUE— DANDY  FEVER— BREAKBONE  FEVER. 

..^xioloctY. — Dengue  is  a  peculiar  epidemic  fever  which  attacks  a  great 
number  of  people  in  rapid  succession.  It  is  generally  believed  that  this 
complaint  is  not  met  with  in  this  country,  bvit  some  who  are  familiar 
with  it  maintain  that  the  recent  epidemic  of  supposed  influenza  was 
really  one  of  dengue.  Usually,  however,  it  prevails  in  or  near  the 
tropics,  and  has  been  met  with  in  India,  Burmah,  Persia,  Egypt  and 
other  parts  of  Africa,  North  and  South  Amei'ica,  and  the  West  Indian 
Islands.  It  is  not  known  what  the  actual  cause  of  dengue  is  ;  some 
authorities,  amongst  them  Sir  Joseph  Fayrei',  believe  it  to  be  con- 
tagious, but  the  evidence  on  this  point  is  insufficient  and  unsatisfactory. 

Symptoms. — After  an  incubation-period  of  from  twenty-four  hours  to 
ten  days,  the  invasion  is  usually  somewhat  sudden,  the  symptoms  being 
chilliness,  a  sense  of  debility  and  general  uneasiness,  with  violent  pains 
in  the  muscles  of  the  limbs  and  back,  as  well  as  in  a  variable  number 
of  joints,  which  are  somewhat  swollen.  There  is  also  headache,  and 
the  alimentary  canal  is  often  disturbed,  but  the  tongue  remains  clean. 
At  first  the  symptoms  veiy  much  i-esemble  those  of  acute  rheumatism. 
In  a  short  time  fever  sets  in,  and  sometimes  a  rash  or  papular  eruption 
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appears.  The  lymphatic  o-lands  and  testicles  may  be  painful  and  en- 
lai-ged.  In  from  twelve  hours  to  three  or  four  days  the  symptoms 
subside,  but  debility  remtiins,  with  some  painful  sensations.  After  an 
interval  of  two,  three,  or  four  days  the  fever  aiul  pains  return,  or  severe 
headache  sets  in.  The  tongue  becomes  much  furred,  and  there  is  con- 
siderable ejjigastric  uneasiness,  accompanied  with  nausea.  An  eruption 
appears  on  the  fifth,  sixth,  or  seventh  day,  especially  on  the  upper  ](art 
of  tiie  body,  which  presents  very  variable  characters,  either  resembling- 
that  of  scarlatina  or  measles,  oi-  being  papular,  urticarial,  vesicular, 
pustular,  furunculous,  erysipelatous,  or  petechial.  As  it  disappears, 
scaly  desquamation  sometimes  takes  place.  The  eruption  is  attended 
with  itching  and  tingling. 

The  symptoms  present  very  diifcrent  degrees  of  intensity,  and  tliey 
may  assume  an  asthenic  character ;  in  grave  cases  hyperpyrexia,  cardiac 
failure,  pulmonary  congestion  and  oedema,  cyanosis,  or  coma  may  super- 
vene. Almost  all  cases  of  dengue  recover,  the  average  duration  being- 
about  eight  days,  but  stiffness  and  soreness  of  various  j^ai'ts,  with 
debility,  m&y  remain  for  some  time,  and  sometimes  several  relapses 
occur;  some  joints  may  also  continue  swollen  and  painful  for  a  long 
time,  or  may  even  become  deformed  and  partially  anchylosed. 

Tkioatmknt. — Emetics  are  recommended  at  the  outset  of  an  attack  of 
dengue,  Avith  free  purgation.  The  patient  must  remain  in  bed.  A 
saline  diapJioretic  mixture  may  be  given ;  and  opium  is  to  be  freely 
administered  for  the  relief  of  pain.  The  surface  of  the  skin  may  be 
sponged  in  order  to  subdue  pyrexia;  and  cold  ajjplied  to  the  head  for 
the  relief  of  headache.  The  diet  must  be  regulated,  and  if  there  are 
any  signs  of  dejiression,  stimulants  and  nourishing-  food  should  be  given. 
Quinine  and  mineral  acids  are  I'ecommended  diiring  the  remission,  as 
well  as  (luring  the  period  of  convalescence. 


Chapter  XXIV. 

PESTIS— PLAGUE. 

Etiology. — This  disease  is  of  a  specific  nature,  and  generally  prevails 
as  an  epidemic,  but  may  be  spoi-adic.  Formerly  it  was  met  with  in 
Europe,  but  at  the  present  time  its  chief  seats  are  Syria,  Asia  Minor, 
and  the  coast  of  Barbary.  It  is  undoubtedly  contagious,  and  can  be 
conveyed  in  various  Avays.  The  chief  predisposing  cxmses  are  over- 
crowding and  bad  ventilation ;  want  of  cleanliness,  with  accumula- 
tion of  filth  ;  insufficient  and  unwholesome  food ;  debility  fi-om  any 
cause  ;  a  warm  and  moist  condition  of  the  air ;  and  residence  on  marshy 
soil,  or  in  the  neighboui-hood  of  certain  rivers.  Epidemics  often  follow 
famine,  and  are  generally  preceded  by  a  sickly,  oppressive,  warm,  and 
moist  season. 

Anatomical  Chaeactkrs. — -The  blood  is  dark,  and  remains  fluid  or 
coagulates  imperfectly,  while  it  rapidlj'  putrefies.  All  the  organs  are 
greatly  congested  and  softened,  especially  the  spleen  ;  also  the  mucous 
and  serous  membranes,  which  may  present  jjetechije  and  ecchymoses. 
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The  serous  cavities  contain  more  or  less  effusion.  The  absorbent 
glands  generally  are  swollen,  dark,  softened,  or  disintegrated.  Buboes 
and  carbuncles  are  usually  present. 

Symptoms. — Plague  is  characterized  by  fever,  generally  of  a  low  type, 
with  the  local  development  of  buboes,  carbuncles,  and  petechia.  The 
period  of  incubation  is  very  short,  and  symptoms  may  set  in  almost 
immediately  after  exposure  to  infection.  After  inoculation,  the  distinc- 
tive glandular  swellings  are  developed  in  four  days.  The  invasion  is 
sudden  in  most  cases,  and  the  severity  of  the  constitutional  symptoms 
varies  from  a  slight  fever  to  one  of  the  most  virulent  type.  The  early 
symptoms  ai'e  rigors,  restlessness,  a  feeling  of  debility  and  languor, 
headache  and  giddiness,  nausea  or  vomiting,  and  precordial  oppression 
or  uneasiness.  The  expression  is  heavy  and  stupid,  and  the  eyes  look 
muddy  or  suffused.  Soon  the  temperature  rises,  while  prostration 
increases,  with  a  tendency  to  syncope.  The  pulse  is  frequent,  but  weak 
or  irregular.  The  tongue  is  thickly  furred,  and  tends  to  become  dry 
and  bi'own  or  black,  with  sordes  on  the  teeth.  The  other  prominent 
symptoms  ai-e  vomiting,  sometimes  of  black  matters ;  great  thirst ; 
diarrhoea  with  offensive  stools ;  hurried  respiration ;  and  very  foul 
breath.  The  urine  is  much  diminished  in  quantity,  and  may  contain 
blood.  Hemorrhages  from  mueous  membranes  are  not  uncommon, 
l^ervous  symptoms  are  generally  present,  such  as  delirium,  stupor, 
coma,  or  convulsions.  Death  may  take  place  before  the  appearance  of 
any  local  signs. 

Buboes  are  formed  chiefly  in  connection  with  the  glands  of  the  groin, 
but  are  also  seen  in  the  axilla,  and  about  the  angles  of  the  jaws.  They 
appeal'  at  diffei'ent  periods,  being  preceded  by  darting  pains.  Generally 
they  form  abscesses,  which  discharge  and  heal  slowly,  leaving  per- 
manent scars.  Carbuncles  are  observed  mostly  on  the  limbs,  but  may 
affect  any  part  of  the  body.  They  vary  in  number  and  size,  and  are 
liable  to  end  in  gangrene,  sometimes  thus  causing  great  destruction  of 
tissues.  PetechifB,  vibices,  and  livid  patches  are  seen  only  in  bad  cases, 
and  thei-e  may  also  be  extravasations  of  blood  into  the  subcutaneous 
tissue  in  such  cases. 

Prognosis  is  very  grave. 

TiuiATMENT. — Attention  to  all  hygienic  measures  is  essential  in  the 
treatment  of  plague.  The  bowels  should  be  freely  opened.  An  emetic 
at  the  outset  is  recommended.  Nuti'itious  food,  stimulants,  mineral 
acids,  and  tonics  are  the  remedies  which  afford  the  best  results.  Pro- 
bably those  who  advocate  the  use  of  antiseptics  would  give  them  largely 
in  this  disease.  Cold  aff'usion  or  sponging  may  also  be  employed. 
Poultices  are  indicated  for  the  buboes  and  carbuncles,  followed  by 
antiseptic  dressings  when  they  are  discharging. 


Chapter  XXV, 
YELLOW  FEVER. 


^TI0L0(;y. — There  is  much  discussion  amongst  those  who  have  had 
opportunities  for  the  observation  of  cases  of  yellow  fever,  as  to  whether 
it  is  malarial  in  its  origin,  or  of  the  nature  of  a  specific  contagious 
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disease.  Most  authorities  maintain  the  hitter  view,  hokling  tliat  true 
yellow  fever  is  of  the  continued  type,  but  that  it  may  be  simulated  by 
malarial  I'emittent  fever.  Tliere  appears  to  be  strong  evidence  prov- 
ing that  the  disease  can  be  conveyed  by  infection,  and  it  has  thus 
originated  in  seaport  towns  in  this  and  other  countries,  owing  to  the 
arrival  of  vessels  with  cases  of  yellow  fever  on  board.  Fomites  may  be 
the  means  of  propagating  it. 

In  certain  regions  yellow  fever  is  endemic,  and  it  occurs  also  in  sevei'c 
epidemics.  Its  piincipal  seats  are  the  West  Indian  Islands,  the  seapoi-ts 
of  North  and  South  America,  the  South  Coast  of  Spain,  Mexico,  and 
the  West  Coast  of  Africa.  It  requires  a  temperatui'e  of  at  least  72*^  F.  : 
and  is  rarely  met  with  at  an  altitude  of  more  than  fi'om  2,000  to  3,000 
feet  above  the  level  of  the  sea. 

Among  the  chief  external  p red isposimj  causes  are  mentioned  : — long- 
continued  high  temperature  :  a  swampy  or  low-lying  and  ci'owded  dis- 
ti  ict ;  filthiness,  and  other  anti-hygienic  conditions.  The  disease  is 
more  liable  to  attack  childi-en,  males,  the  white  races,  and  those  who 
have  recently  come  into  an  infected  district.  Intemyjerance  and  other 
excesses,  fatigue,  and  exposure  to  night  air  ami  dews  also  inci'case  the 
liability  to  the  complaint ;  while  individual  pi'edisposition  seems  to 
exist  in  some  instances. 

Anatomical  Chakacters. — The  body  may  oi-  may  not  be  emaciated. 
The  skin  is  of  a  deep  yellow  colour,  as  well  as  much  congested  in  depen- 
dent pai'ts,  and  in  those  distant  from  the  centre  of  circulation.  The 
tissues  are  generally  soft  and  flabby.  More  or  less  congestion  of  organs 
is  observed,  sometimes  with  extravasations  of  blood  and  effusions  into 
serous  cavities.  Softening  of  the  heai't,  with  molecular  degeneration  of 
its  fibres,  is  usually  met  with  ;  and  the  blood  coagulates  imperfectly, 
though  soft  clots  are  generally  found  in  the  cardiac  cavities.  The 
stomach  is  the  most  frequent  seat  of  moi-bid  changes.  It  often  contains 
more  or  less  "  black  vomit,"  or  blood  undei'going  alterations.  Some- 
times a  black  or  bloody  mucus  sticks  to  the  lining  membi'ane.  Signs  of 
congestion  or  inflammation  are  pi'esent  in  most  cases.  An  inflammatory 
condition  has  been  described  in  connection  with  the  membranes  of  the 
cord  ;  and  in  the  sympathetic  system. 

Symp'I'OMS. — The  prominent  symptoms  of  yellow  fever  vary  in  diffei'cnt 
epidemics,  and  cases  exhibit  all  grades  of  intensity,  from  a  very  mild 
foi'm  of  the  disease  to  one  of  the  most  malignant  type.  Usually  three 
stages  may  be  I'ecognized,  following  a  period  of  incubation,  the  duration 
of  which  is  usually  fi'om  two  to  four  days,  but  it  is  said  that  it  may 
lunge  from  one  to  fifteen  days. 

1.  Invasion-stage. --The  attack  may  be  preceded  hy  juemonitory 
symptoms,  or  may  come  on  quite  suddenly.  Chills  genei'ally  occur  at 
the  outset,  but  are  not  always  observed  in  tropical  climates.  These 
alternate  with  a  sense  of  heat,  and  soon  there  is  marked  pyrexia,  its 
degree  being  in  proportion  to  the  previous  chills,  the  temperature  pre- 
senting a  morning  remission.  The  pulse  is  frequent,  and  in  most  cases 
full  and  strong.  The  face  is  flushed,  the  eyes  are  i-ed  and  suffused,  and 
the  expression  is  anxious  and  disti-essed.  The  skin  feels  hot,  dry,  and 
hai'sh.  The  tongue  is  covered  with  a  white  fur,  moist,  red  at  the  tip 
and  edges,  with  enlarged  papilla?.  Sore-throat  may  be  complained  of; 
and  there  is  a  constant  desii'e  for  cool  drinks  or  ice.  Gastric  symjitoms 
may  be  present  from  the  first,  but  as  a  rule  they  only  become  jnominent 
in  from  twelve  to  twenty-four  liours.    These  symptoms  include  a  sense 
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of  oppression,  uneasiness,  weight,  or  burning  pain  in  the  epigastrium, 
with  considerable  tenderness ;  nausea,  violent  vomiting,  and  retching, 
the  vomited  matters  being  of  a  bilious  character,  or  containing  streaks 
of  blood  or  chocolate-coloured  flocculi.  x\fter  a  while  the  stomach 
rejects  everything  without  any  effoi't.  There  is  usually  obstinate  con- 
stipation, with  unhealthy  stools,  which  are  deficient  in  bile ;  and  there 
may  be  much  flatulence.  The  urine  is  deficient  in  quantitj',  of  dark 
colour,  and  generally  contains  albumen. 

Nervous  symptoms  are  most  disti'cssing  in  the  majority  of  cases. 
Severe  frontal  headache  is  complained  of  from  the  first,  with  shooting 
pains  in  the  temples  and  eyes.  One  of  the  earliest  and  most  prominent 
symptoms  in  most  instances,  however,  is  pain  in  the  lumbar  region  and 
limbs,  which  often  becomes  so  intense  as  to  elicit  screams  and  groans, 
and  to  make  the  patient  writhe  in  agony.  As  this  stage  advances  the 
patient  becomes  very  restless,  the  mind  is  confused,  or  wild  and  violent 
delirium  may  set  in,  attended  with  hallucinations.  Occasionally  there 
is  more  or  less  stupor. 

The  invasion-stage  lasts  from  a  few  hours  to  two  or  three  days 
usually,  but  it  may  extend  to  four  or  five  days.  It  is  longer  in  the 
mildei'  cases. 

2.  Stage  of  Remission. — A  marked  improvement  is  observed  at  the 
close  of  the  first  stage,  which  in  most  cases  is  only  temporary,  but  some- 
times is  permanent,  convalescence  setting  in,  preceded  by  critical  dis- 
charges. The  symptoms  subside  more  or  less  completely,  the  patient 
feeling  comparatively  comfortable  and  often  hopefal,  occasionally  ap- 
pearing to  be  quite  well.  But  at  this  time  there  are  frequently  some 
unfavoiu-able  signs,  namely,  more  marked  tenderness  in  the  epigastrium  ; 
a  yellowish  tinge  of  the  skin  and  urine ;  a  slow  pulse  ;  and  sometimes 
heaviness  or  stupor.  The  duration  of  this  remission  is  usually  but  a 
few  hours,  but  may  be  prolonged  to  twenty-four  hours. 

3.  Stage  of  Collapse  or  Secondary  Fever. — In  most  cases  signs  of 
collapse  appeal-,  with  gi'eat  ])rosti-ation  and  debility.  The  skin  generally 
assumes  a  yellow,  orange,  or  bronzed  hue,  but  not  invariably.  This 
spreads  from  the  forehead  downwards,  and  is  dependent  upon  the 
colouring  matter  of  the  blood.  The  circulation  is  impeded,  the  pulse 
becoming  very  rapid,  weak,  and  irregular,  while  capillary  congestion  or 
stagnation  is  observed  in  dependent  and  distant  parts,  sometimes  ac- 
companied with  petechiee  and  vibices  ;  at  the  same  time  the  heart  may 
be  beating  violently.  In  bad  cases  haemorrhages  are  common,  especially 
from  the  mucous  surfaces.  The  tongue  tends  to  become  dry,  brown,  or 
black ;  or  it  is  smooth,  red,  and  fissured ;  sordes  may  also  form  on  the 
lips  and  teeth.  The  gastric  symptoms  return  and  become  very  intense. 
The  so-called  hlach  vomit  sets  in  by  degrees,  the  black  colour  being 
probably  due  to  altered  blood.  It  is  often  preceded  by  2vhite  vomit. 
Black  vomit  is  not  a  constant  symptom,  and  the  exact  characters  of  the 
vomited  matters  vary,  pure  blood  being  sometimes  discharged.  Similar 
materials  may  pass  away  in  the  stools.  The  urine  is  often  more  or  less 
deficient,  and  contains  albumen ;  it  is  sometimes  entirely  suppressed  or 
retained.  The  patient  frequently  lies  in  a  state  of  apathy  and  gloomy 
indifference.  Ultimately  collapse  becomes  exti^eme,  with  a  cold,  clammy 
skin ;  slow,  sighing  respiration ;  and  hiccup.  Consciousness  may  be 
retained  to  the  last ;  or  low  delirium  or  coma  may  set  in,  with  convul- 
sions at  the  close. 

In  some  cases  the  symptoms  of  this  stage  of  yellow  fever  are  those  of 
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moi'e  or  less  intense  secondary  fevei',  instead  of  collapse.  This  course  of 
events  may  terminate  in  convalescence  ;  or  the  fever  assumes  a  typhoid 
type,  ending  fatally. 

Vaiu LiTii'is. — As  already  stated,  great  differences  ai-e  observed  in  the 
intensity  of  the  symptoms  of  yellow  fever;  and  also  in  the  nature  of 
the  phenomena  which  are  most  prominent,  in  diffei'ent  cases.  Some 
patients  ai'e  prosti'ated  at  (ince,  and  die  very  speedily.  The  named 
vai  ieties  are  : — 1.  Algid.  2.  Sthenic.  o.  Hsemorrhagic.  4.  Pe- 
techial. •">.  Typhous.  These  several  terms  indicate  the  prominent 
characters  which  are  peculiar  to  each  variety. 

PnO(iN08is. — Yellow  fever  is  always  a  terrible  disease,  but  the  mor- 
tality varies  much  in  different  epidemics.  Death  usually  takes  place 
from  the  fourth  to  the  sixth  day,  but  may  be  delayed  to  the  iiinth  or 
eleventh  day,  or  even  to  a  much  latei'  pei'iod  than  this.  It  has  been 
observed  that  many  apparently  hopeless  cases  recovei-,  while  others 
which  seem  to  be  mild  prove  speedily  fatal ;  hence  the  prognosis  is  very 
uncertain.  A  concise  list  of  favoui-able  and  unfavourable  signs  is  given 
by  Dr.  Macdonakl  in  Reynolds'  System  of  Medicine,  Vol.  i.,  p.  492. 

Trea'L'MEN'L'. — Attention  to  all  hygienic  ineasvres  and  rules  of  health  is 
of  prime  importance  in  the  treatment  of  yellow  fever.  At  the  outset 
hot  drinks  and  warm  foot-baths  have  been  recommended,  with  emetics 
find  purgatives.  Large  doses  of  calomel  or  of  quinine  used  to  be  given, 
but  they  have  been  proved  to  be  injurious. 

It  is  important  to  excite  free  action  of  the  excreting  organs  as  soon  as 
jiossible.  Copious  enemata  containing  turpentine  are  serviceable.  Saline 
drinks  may  be  given  abundantly.  The  skin  should  be  sponged  ;  or  wet- 
packing  may  be  resorted  to  if  the  patient  is  veiy  hot.  In  an  epidemic 
of  yellow  fever  which  occurred  in  Amei'ica,  it  is  affirmed  that  a  patient 
was  restored  when  apparently  in  a  hopeless  condition,  by  being  placed 
in  a  net  under  which  an  india-rubber  sheet  was  hung,  and  constantly 
syringed  with  iced  water.  Liquid  food  should  be  given  in  small  quan- 
tities, with  cool  di'inks,  and  plenty  of  ice.  Alcoholic  stimulants  wcll- 
ililuted  are  also  valuable.  Champagne  is  most  beneticial,  if  it  can  be 
obtained. 

Vaiious  symptoms  require  attention  in  yellow  fever,  but  especially 
vomiting.  For  its  relief  lime-water  and  milk,  hydrocyanic  acid,  creasote, 
chlorodyne,  and  chloroform  have  been  found  most  useful.  Great  care 
must  be  exercised  in  the  administration  of  opium  oi'  nu^rphine,  particu- 
larly if  there  is  any  tendency  to  suppi'ession  of  urine.  Chlorodyne  is 
suggested  as  a  substitute,  in  order  to  procure  sleep  and  to  relieve  pain ; 
hot  applications  or  mustard  poultices  being  also  applied  externally  over 
]iainful  parts.  Haemorrhages,  collapse,  and  typhoid  symjitoms  must  be 
treated  by  the  ordinary  remedies.  During  convalescence  quinine  may 
be  given,  if  recovery  should  take  place. 
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Chapter  XXVI. 

CEREBRO-SPINAL    FEVER— EPIDEMIC  CEREBRO-SPINAL 

MENINGITIS. 

Etiology. — This  com[)laint  prevails  as  an  epidemic,  and  presents  the 
characters  of  ari  acvite  specific  disease,  but  its  exciting  cause  is  by  no 
means  definitely  made  out,  although  micrococci  have  been  described  in 
the  exudations.  There  is  no  reliable  evidence  that  cerebro-spinal  fever 
is  at  all  contagious.  It  has  been  attributed  to  the  action  of  a  malarial 
poison;  to  excessive  fatigue;  to  the  use  of  unwholesome  food,  especially 
diseased  grain;  or  to  exposure  to  cold.  Among  the  chief  predisposing 
causes  ure  early  age,  especially  from  fifteen  to  thii-ty,  the  complaint 
being  uncommon  after  thirty-five,  and  very  rare  after  foi'ty,  but  not 
infrequent  in  children  ;  the  male  sex  markedly ;  and  a  cold  season, 
most  cases  occurring  during  winter  or  early  spring.  Unfavourable 
hygienic  conditions  do  not  seem  to  have  much  influence.  Cerebro-spinal 
fever  is  met  witli  as  an  epidemic  principally  where  young  people  are 
collected  together,  and  it  is  particularly  common  among  young  recruits 
in  bari'acks. 

Anatomical  Charactkrs. — The  most  important  morbid  changes 
observed  in  cases  of  cerebro-spinal  fever  are  those  indicative  of  inflam- 
mation of  the  membranes  of  the  brain  and  spinal  cord.  There  is 
hyperajmia  of  the  scalp  and  of  the  structures  within  the  cranium,  the 
sinuses  of  the  dura  mater  containing  much  dark  fluid  or  softly-coagu- 
lated blood.  There  may  be  small  hasmorrhagic  eifusions  in  connection 
with  the  dura  mater.  The  sub-arachnoid  space  contains  excess  of 
serum,  but  the  most  striking  appearance  is  due  to  the  presence  of  more 
or  less  exudation  in  this  space,  both  over  the  convexity  and  at  the  base 
of  the  brain,  though  it  is  much  more  abundant  in  the  latter  situation, 
the  cranial  nerves  being  often  embedded  in  it.  The  amount  and  charac- 
ters of  this  material  vary  with  the  duration  of  the  disease;  in  cases  of 
very  shoi't  duration  it  is  generally  in  small  quantity,  whitish,  and  soft ; 
later  on  it  becomes  more  abundant,  yellowish  or  greenish,  and  somewhat 
purulent-looking;  while  in  prolonged  cases  it  is  again  whiter  and 
firmer,  there  being  also  moi-e  serum  undei'  these  circumstances.  The 
brain-substance  is  unduly  vascular,  and  may  be  softened,  especially  in 
the  neighbourhood  of  the  ventricles,  which  contain  in  many  cases  a 
small  quantity  of  purulent-looking  fluid,  or  occasionally  much  serum. 

The  membranes  of  the  cord  present  similar  changes,  there  being  a 
purulent  fluid  under  the  arachnoid,  with  exudation,  which  is  almost 
entirely  confined  to  the  posterior  surface. 

Rigor  mortis  is  well-marked.  Post-mortem  congestion  I'apidly  sets 
in  ;  and  purpuric  patches  are  usually  visible.  The  blood  is  dark  and 
tarry-looking,  and  the  muscles  are  of  a  deep  colour.  The  spleen,  liver, 
and  lungs  are  often  much  congested,  and  there  may  be  signs  of  inflam- 
matory complications.  Purulent  infiltration  of  the  eyeball  has  been 
occasionally  met  Avith ;  and  also  elfusion  into  the  joints. 

Symptoms. — In  the  gi'eat  majority  of  cases  cei'ebro-spinal  fever  is  not 
ushered  in  by  any  premonitoiy  symptoms,  and  the  invasion  is  quite 


KPrOKMIC  CERKHRO-SI'INAr;  MEXI\(;ITIS. 


227 


sudden,  being  indicated  by  a  rigor  or  chill;  faintness  ;  intense  head- 
ache, causing  the  patient  to  cry  out,  and  being  usually  more  or  less 
general,  but  sometimes  localized,  especially  at  the  back  of  the  head ; 
vertigo  ;  frequently  epigastric  pain  and  cerebral  vomiting,  the  vomited 
matters  being  generally  of  a  bilious  character;  great  restlessness  ;  and 
pyrexia.  The  pupils  are  contracted,  in  a  day  or  two  the  pain  extends 
to  the  back  of  the  neck,  and  then  down  the  spine,  being  increased  in 
this  locality  by  movement  and  pressure.  The  head  is  drawn  back, 
|)artl\'  voluntarily  in  order  to  relieve  pain,  partly  from  s])asm  of  the 
muscles.  In  three  or  four  days  distinct  tetanic  spasms  set  in,  there 
lieing  often  well-marked  opisthotonos,  and  occasionally  tiismus,  I'isus 
.sai'donicus,  or  strabismus.  The  respiratory  muscles  may  become  in- 
volved, causing  serious  intei'ference  with  breathing.  The  skin  generally 
becomes  extremely  sensitive,  and  severe  pains  ai'e  felt  in  the  limbs, 
these  being  aggravated  or  sometimes  only  produced  by  movements  of 
the  spine.  At  first  the  mind  is  clear,  but  soon  mental  confusion  is 
observed,  followed  by  muttering  delirium,  and  afterwards  by  stupor, 
which  in  fatal  cases  ends  in  deep  coma.  In  rai'e  instances  epileptiform 
convulsions  occur;  or  there  may  be  hemiplegia,  paraplegia,  or  signs  of 
paralysis  of  some  of  tlie  cranial  nerves.  Amaairosis  is  occasionally 
noticed  ;  and  deafness  is  not  uncommon. 

Early  in  the  course  of  the  disease  hei/pes  usnall}'  appears,  chietiy 
jibout  the  lips  and  faci',  but  it  may  be  observed  on  the  limbs  oi-  trunk. 
Other  foi'ius  of  erujitiou  are  sometimes  seen;  nud  the  Imdy  becomes 
more  or  less  thickly  scattei'cd  over  with  pnrjmric  spots  in  bad  cases,  in 
soiue  instances  considerable  patches  being  involved,  which  may  become 
i(uite  black,  or  even  gangrenous  ;  in  such  cases  mucous  hfemorrhages 
are  also  liable  to  occur.  The  degree  of  pj  rexia  vai'ies  much  in  different 
cases  ;  but  the  tem])eratui-e  usually  I'anges  fi'om  100°  to  103°,  in  some 
instances  rising  to  105°  or  higher.  It  has  no  regular  course,  and  often 
presents  sudden  vai-iations,  but  there  is  generally  a  slight  evening 
exacerbation.  The  ]>nlse  rises  to  100  or  120,  but  is  liable  to  considei-- 
able  changes  in  fre(|ucncy  :  it  is  sliai-p,  weak,  and  wanting  in  tone. 
The  I'espirations  ai-e  liuri-ied.  Tlic  bowels  are  constipated,  and  the 
:abdomen  is  i-etracted.  Tlie  urine  nuiy  contain  a  lai'ge  quantity  of 
albumen  in  severe  cases  ;  and  wlien  stu])oi'  sets  in,  it  is  I'etained  oi- 
passed  invohintai'ily. 

A  favourable  termination  of  the  coniplaint  is  indicated  by  a  gradual 
.subsidence  of  the  nervous  phenomena  ;  restora.tion  of  the  mental  facul- 
ties ;  and  a,  steady  fall  in  temperature.  Convalescence  is  very  slow, 
and  headache  usually  continues  for  some  time.  There  may  only  be 
partial  restoration,  the  mind  being  pei'manently  impaired,  or  some  form 
of  paralysis  remaining;  or  death  may  take  place  after  many  weeks, 
from  general  mai-asmus. 

Cases  of  cerebro-s])inal  fever  present  mucli  variety  in  their  severity, 
and  in  their  C(mibiuations  of  symptoms,  and  diiferent  writers  have 
arranged  them  into  coi'i'esponding  gi'oups  or  varieties. 

CoMftaCA'fiONS  SKiii  ia.^;. — These  are  not  uncommon  in  cerebro- 

spinal meningitis,  the  chief  being  inflammatory  affectif)ns  of  tiie  eye- 
l)all,  especially  the  right  oiii',  which  may  end  in  suppuration  and  total 
desti'action  of  its  tissni's  ;  intlannnation  of  joints,  ending  in  accumula- 
tion of  pus;  bi'onchitis.  ]>leurisv,  or  jmeumonia;  })e]'icarditis ;  and 
jiarot  itis. 

PtiOGXOSis. — C'erebro-s])inal  fevci-  is  a  grave  nnilady,  but  the  mortality 
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varies  in  different  epidemics  from  20  or  30  to  80  per  cent.,  the  average 
being  about  60  per  cent.  The  early  appearance  of  pni'pniic  spots,  and 
the  occuri'ence  of  hfemorrhages,  are  very  nnfaA'onrable  signs.  Death 
is  most  to  be  feared  during  the  first  few  days,  but  it  may  take  place 
after  many  weeks.  The  mortality  is  highest  at  the  commencement  of 
an  epidemic ;  and  amongst  young  childi-en,  or  persons  over  30  years  of 
age. 

Treatment. — If  there  is  miich  depression  at  the  outset,  it  is  desirable 
to  give  small  qiiantities  of  stimulants,  and  to  apply  heat  externally. 
Subseq^iently  the  indications  are  to  promote  absorption  of  the  exuda- 
tion ;  to  relieve  the  pain  and  muscular  spasms ;  to  support  the  strength 
of  the  patient  ;  and  to  treat  symptoms  and  complications  as  they  arise. 
Mei'cury  and  iodide  of  potassium  have  been  given  with  the  view  of 
aiding  absorption,  but  the  former  drug  seems  to  be  quite  inadmissible 
in  the  treatment  of  cases  of  cerebro-spinal  fever.  The  application  of  a 
few  leeches  to  the  temples  or  behind  the  ears  often  relieves  the  head- 
ache. Ice  should  be  applied  constantly  to  the  head  and  along  the  spine. 
In  prolonged  cases  it  has  been  recommended  to  blister  the  nape  of  the 
neck  and  the  spinal  region.  The  most  reliable  remedies  for  relieving^ 
the  symptoms  are  opium  internally,  or  hypodermic  injection  of  morphijie  ^ 
hydrate  of  chloral ;  bromide  of  potassium  in  full  doses ;  and  bella- 
donna. The  patient  must  have  nutritious  and  sustaining  food  through- 
out ;  and  considerable  quantities  of  alcoholic  stimulants  are  fi'equently 
required.  Enemata  are  often  of  much  sei'vice  for  their  administration,, 
as  well  as  for  the  purpose  of  acting  upon  the  bowels.  It  is  requisite  to 
pay  due  attention  to  hygienic  conditions.  During  convalescence  tonic& 
and  good  diet  are  necessary. 


CHAriER  XXVII. 

MALARIAL  OR  PALUDAL  FEVERS. 

I.  On  Malaria  or  Maesh-Miasm. 

There  are  certain  affections  which  have  been  almost  universally  recog- 
nized as  being  the  I'esult  of  the  action  of  a  malarial  or  telluric  poison 
upon  the  system.  Amongst  these  the  most  stiiking  are  fevers  of  an 
intermittent  or  remittent  type,  and  before  considering  this  class  of  fevers 
it  will  be  expedient  to  indicate  the  main  facts  relating  to  malaria.  Of" 
the  existence  of  such  a  poison  there  can  be  no  doubt,  though  this  has 
been  denied  by  a  few  observers,  some  of  whom  have  attributed  the  effects, 
noticed  to  general  chilling  of  the  body ;  others  to  some  electrical  condi-- 
tion  of  the  atmosphei'e. 

1.  Origin  and  propagation. — The  malarial  poison  is  ordinarily  an 
emanation  from  soils  more  or  less  rich  in  organic  matter,  and  which  are 
not  devoted  to  the  maintenance  of  healthy  vegetation.  The  essential 
conditions  for  the  production  of  this  poison  are  decomposition  of  vege- 
table organic  matter ;  a  certain  temperature ;  and  a  certain  degree  of" 
moisture.    Without  the  first  of  these  it  cannot  possibly  originate.  Very- 
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rarely  iive  malarial  diseases  generated  under  a  temperature  of  60°  F., 
and  the  heat  must  be  of  some  dui'ation.  As  this  rises,  they  become 
more  prevalent  and  more  severe,  and  hence  they  are  very  virulent  in 
certain  tropical  climates.  There  must  not  be  too  much  moisture,  else 
the  poison  is  absorbed  by  it;  while  it  is  not  foi'med  if  the  atmosphere  is 
dry.  It  is  the  alternate  moistening  of  the  soil  and  vegetation,  and  ex- 
posure to  the  heat  of  the  sun,  leading  to  partial  drying  and  decom- 
position, which  usually  accounts  for  the  development  of  the  malarial 
poison. 

The  necessary  conditions,  as  regards  vegetable  decomposition  and 
moisture,  are  met  witli  under  the  following  circumstances : — 1.  In 
marshes  and  swamps,  unless  the  soil  is  peaty  or  constantly  overflowed 
with  water,  conditions  which  materially  interfere  with  the  develojiment 
of  malaria.  2.  Where  there  is  much  vegetable  matter  in  the  soils  of 
valleys  and  ravines,  at  the  bases  of  mountain  rang-es  in  tropical 
climates,  in  alluvial  deposits,  along  the  banks  of  tropical  rivers,  in  old 
estuaries,  the  deltas  of  7'ivers,  &c.  3.  Whei-e  surfaces  covered  with 
much  vegetation  have  been  temporarily  overflowed,  so  as  to  be  left 
moist.  4.  During  the  di'aining  of  lakes,  ponds,  &c.  5.  In  sandy  plains 
containing  organic  matter,  if  there  is  a  subsoil  of  clay  or  marl,  condi- 
tions often  existing  simultaneously  in  old  i-iver  courses.  Also  in  the 
lower  chalk-formations,  with  a  subsoil  of  clay  or  marl.  6.  In  certain 
hard  granitic  or  trap  rocks  containing  organic  matter,  such  as  fungi, 
especially  if  they  are  disiiitegx'ating.  7.  In  turning  up  the  soil  in 
the  eaidy  cultivation  of  land,  digging  canals,  making  railways,  &c. 
8.  Where  copious  vegetation  has  been  cleared  away  in  dense  jungles  for 
purposes  of  cultivation,  suflicient  being  left  behind  to  decompose.  It 
frequently  happens  that  the  first  result  of  attempts  at  cultivation  of  a 
mew  district  is  the  production  of  nialai'ial  diseases,  which  ultimately 
'disap])ear.  9.  When  tracts  of  land  are  from  any  cause  allowed  to  fall 
'Out  of  cultivation,  especially  if  the  soil  is  rich  in  organic  matters. 
10.  On  board  ship,  where  decomposing  vegetable  matter  is  mixed  witli 
bilge-water;  or  where  malarial  mud  has  in  any  way  been  accumu- 
lated. 

The  following  coiiditions  influence  the  development  and  ^propagation 
of  malarial  affections  : — I.  Season.  Usually  these  complaints  are  most 
prevalent  towards  the  latter  part  of  summer  and  in  the  autumn,  and 
many  malarial  districts  may  be  visited  without  any  danger  in  the  winter, 
which  cannot  be  approached  in  the  warm  season.  They  ai'e  particularly 
liable  to  occur  after  long-continued  dry  and  hot  weather,  followed  by 
warm  rains;  and  the  occurrence  of  rains  at  pai'ticulai'  times  influences 
the  prevalence  of  malarial  fevers  in  different  coimti-ies.  In  climates 
where  the  summer  is  short,  even  though  very  hot,  they  are  not 
prevalent.  2.  Wafer.  Abundance  of  water  constitutes  a  protection 
against  malarial  att'ections,  because  it  absorbs  the  poison.  Hence 
they  are  temporai'ily  diminished  by  long  and  heavy  rains  and 
floods.  Any  deep  sheet  of  water,  especially  running  water,  aifords 
some  degree  of  protection,  and  thus  the  intervention  of  a  river  may 
prevent  the  poison  fi-oni  passing  from  one  of  its  banks  to  the 
opposite  one.  A  ship  at  a  little  distance  from  shore  is  in  comparative 
safety.  Some  believe  that  sea-water  is  peculiarly  protective,  though 
it  is  said  that  the  occasional  admixture  of  salt  water  increases  the 
emanations  from  marshes.  3.  Wmds.  These  frequently  convey  the 
malaria  for  a  considerable  distance  along  plains,  and  may  thus  be  the 
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means  of  originating  malarial  affections  in  places  remote  from  a 
malarial  distiict,  also  counteracting  the  good  effects  of  the  intervention 
of  water,  &c.  On  the  other  hand,  a  stoim  may  drive  away  the  poison 
altogether.  4.  Loiv  districts  are  more  dangerous  than  those  which  are 
elevated,  the  malaria  tending  to  cling  to  the  earth.  By  the  aid  of 
ravines  and  hot  air,  however,  it  may  be  carried  tip  mountains  to  a 
great  height,  it  is  stated  even  as  much  as  2,000  or  3,000  feet.  It 
appears,  moreover,  that  malaria  may  be  actually  developed  at  high 
altitudes,  when  the  conditions  are  favourable,  namely,  where  there  is  a 
loose  porous  soil,  resting  on  a  clay  bottom  or  rocky  base,  by  which  the 
moisture  is  retained,  while  there  is  sufficient  vegetable  matter  to  decom- 
pose. Thus  malarial  fevers  have  been  met  with  in  the  Apennines  at  a 
height  of  1,100  feet;  in  the  Pyrenees  at  5,000  feet;  and  in  Peru  at 
10,000.  The  lower  rooms  of  houses  are  more  dangerous  than  the  upper. 
6.  Trees.  When  in  large  numbers  these  affoi'd  decided  pi'otection,  both 
by  interfeiing  with  the  propagation  of  the  poison,  and  by  keeping  off 
the  Sim's  rays  from  the  soil ;  in  some  cases,  howevei',  they  seem  to  be 
injui'ious.  Certain  ti-ees  are  said  to  exert  a  specially  protective 
influence,  particularly  the  EHcalyptns  qlohulus,  but  this  is  more  than 
doubtful.  G.  Mom  I  fail  IS  and  hills  interfere  considerably  with  the  dis- 
semination of  malaria.  7.  Time  of  the  day.  Morning  and  evening  dews 
augment  the  danger  of  malaria  materially,  probably  from  condensing 
the  poison.  It  is  highly  dangeious  to  sleep  in  tents  at  night  in 
malarial  districts.  8.  The  air  of  cities  in  some  way  renders  the  poison 
innocuous,  for  though  a  malarial  disease  may  be  raging  in  the  surround- 
ing districts,  it  does  not  penetrate  far  into  their  interior.  9.  Artificial 
/iea^  destroys  malaria,  if  sufficiently  intense.  10.  Individual  snsceptihility 
is  increased  by  certain  circumstances,  namely,  recent  arrival  in  a 
malarial  district ;  fatigue  and  exhaustion  from  any  cause  ;  exposure 
to  the  full  heat  of  the  sun;  sudden  changes  in  temperatui'C,  and  chills 
of  all  kinds  ;  abuse  of  alcohol ;  exposure  on  an  empty  stomach  ;  over- 
feeding ;  mental  exhaiistion  or  nervous  depression  ;  and  over-ci'owding. 
Some  persons  are  fai-  more  susceptible  than  others.  Young  children 
and  old  persons  are  least  subject  to  malarial  affections ;  and  males  are 
said  to  be  more  predisposed  than  females.  White  races  suffer  more 
than  blacks.  It  is  stated  that  the  use  of  drinking  water  from  a  malaiial 
district  may  produce  malarial  diseases. 

The  conditions  which  have  just  been  discussed  do  not  exist  at  the 
present  day  in  England  to  any  extent,  and  malaiial  diseases  are  only 
met  with  in  certain  limited  districts,  especially  the  Cambridgeshire  and 
Lincolnshire  fens,  and  along  the  banks  of  the  Thames  in  Kent  and 
Essex.  On  the  Continent  they  occur  in  the  flat  country  of  Holland  and 
North  Germany,  and  the  west  coast  of  Italy.  They  jDrevail  principally, 
however,  and  in  their  more  severe  forms,  along  the  west  coast  of  Afi'ica, 
and  in  many  parts  of  its  interior,  as  well  as  in  Asia,  many  portions  of 
India,  especially  along  the  Ganges  and  Indus,  and  in  parts  of  China  and 
Persia. 

2.  Nature. — There  is  still  much  uncertainty  as  to  the  nature  of  the 
malarial  poison.  Many  look  upon  it  as  a  chemical  substance,  of  the 
nature  of  a  gas.  The  favourite  notion  is  that  it  is  a  micro-organism  of 
some  kind.  The  supposed  bacillus  malarice  of  Crudeli  and  Klebs 
appears  to  be  now  entirely  extinct ;  and  its  place  is  taken  by  the 
Plasmodium  m  alarice  or  microbe  dupaludisme.  The  organisms  thus  named 
consist  of  peculiar  amseboid  bodies,  with  motile  filaments,  readily  stained 
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with  methyl-blue,  believed  to  belonf)'  to  the  Myceiozoa,  which  have  been 
t'ound  by  several  observers  in  the  I'ed  corpuscles  of  the  blood.  It  is 
affirmed  that  they  only  occur  in  cases  of  malarial  fever ;  and  Marchiafa 
iind  C-elli  of  Rome  state  that  they  appear  at  the  outset  of  the  fever, 
l)ecome  moi'c  numerous  as  it  increases,  and  disappear  when  it  subsides. 
The  microbe  is  pi'esumed  to  pi'ey  on  the  red  corpuscles,  leaving  nothing- 
but  dai'k  pigment.  Dr.  Vandyke  Cai'ter  announces  that  he  has  dis- 
covered leucocytes  in  the  blood  organisms  whose  special  purpose  is  to 
l)rey  upon  these  microbes.  It  must  be  acknowledged  that  at  present  it 
is  impossible  to  come  to  any  definite  conclusion  as  to  the  nature  of  the 
malarial  poison. 

It  has  been  suggested  that  there  are  ditferent  kinds  of  paludal 
poison,  but  of  this  there  is  no  actual  proof.  When  animal  matters  ai'e 
mixed  with  the  decomposing  vegetable  material,  the  poison  seems  to 
be  more  virulent. 

3.  Mode  of  entrance  into  the  system,  and  the  effects  produced. — 

The  malarial  jidison  is  cliiell^y  inhaled,  aiid  then  aljsorlied  l)y  the 
pulmonary  membrane  ;  it  may  also  be  taken  up  by  the  stomach,  which 
it  often  seriously  disorders  ;  and  possibly  by  the  skin.  Malaria  acts 
on  the  nervous  system,  and  gives  rise  to  fevers  of  an  intermittent  or 
remittent  type,  followed  after  a  time  by  permanent  oi-ganic  changes, 
especially  in  the  liver  and  spleen ;  while  it  also  oi'iginates  neuralgic 
affections,  often  of  a  veiy  pronounced  character.  Certain  othei'  dis- 
orders are  attributed  to  its  influence,  such  as  diarrhoea,  gastric  derange- 
ments, palpitation  of  the  heart,  pains  in  the  limbs  and  joints,  and 
amenoii'hoea ;  as  well  as  a  general  state  of  ill-health,  and  a  peculiar 
malarial  cachexia,  with  ultimate  degeneration  of  the  race.  A  large 
number  of  males  in  some  malarial  districts  ai'e  said  to  be  impotent. 
Dysentery  and  hepatic  abscess  ai'e  very  prevalent  in  cei'tain  tropical 
malarial  I'egious.  Malai'ia  imparts  a  peci;liai-  periodicity  to  the 
affections  which  it  originates,  and  once  they  have  been  developed  they 
are  liable  to  recur  on  subsequent  occasions  independently  of  the  action 
of  the  original  exciting  cause,  sometimes,  indeed,  apparently  arising 
spontaneously.  Various  complaints  tend  to  assume  a  pei'iodic  character 
in  malarial  districts. 

4.  Prophylaxis. — The  precautions  to  be  taken  by  those  who  are 
obliged  to  reside  in  malarial  districts  may  be  gathered  from  what  has 
been  already  stated.  Everything  must  be  avoided  which  increases  the 
individual  tendency  to  malai'ial  diseases ;  and  every  means  of  f)rotection 
employed,  so  far  as  this  is  possible,  in  arranging  a  place  of  i-esidence 
and  other  matters.  It  is  a  useful  practice  to  give  cinchona  bark  or 
quinine  daily  to  those  who  are  unavoidably  exposed  to  malai-ia.  Garlic 
and  the  eucalyptus  globulus  have  also  been  used  as  preventives.  It  has 
been  pioposed  to  plant  the  eucalyptus  extensively  in  malarial  i-egions, 
as  a  preventive  measure. 

II.  Intermittent  Fever — Agde. 

Etiology. — Ague  is  the  malarial  fever  which  prevails  in  this  country, 
occurring  maiidy  in  low  marshy  districts.  Cases  are  also  met  with  here 
in  which  the  complaint  has  originated  in  foreign  climates.  Once  the 
disease  has  been  excited,  subsequent  attacks  may  arise  without  any 
exposure  to  malarial  influence. 
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Anatomical  Characters. — The  spleen  presents  the  most  notable 
changes  in  ague,  being  at  an  early  peiiod  much  enlarged  from  congestion, 
softened,  and  sometimes  pulpy.  After  a  while  it  becomes  permanently 
hypertrophied  and  firm,  constituting  the  so-called  ague-cake.  The  liver 
is  also  congested  and  soft,  and  ultimately  hypertrophied  ;  it  has  been 
stated  that  albuminoid  disease  of  this  organ  is  occasionally  produced 
in  cases  of  prolonged  ague.  The  stomach  and  duodenum  are  often 
congested,  their  mucous  membrane  being  also  softened ;  in  some  cases 
ulcers  have  been  observed.  In  rapidly-fatal  cases  the  heart  is  softened, 
and  its  tissue  undergoes  degeneration.  Chi-onic  Bright's  disease'  is 
believed  to  be  set  up  sometimes  by  ague.  In  persons  who  have  resided 
for  a  long  period  in  malarial  districts,  black  pigment  is  often  found  in 
the  spleen,  liver,  and  kidneys.  The  blood  is  unhealthy,  aiad  may  also 
contain  black  pigment. 

Symptoms. — Ague  is  characterized  clinically  by  paroxysms  of  fever, 
running  through  certain  definite  stages,  and  occurring  at  more  or  less 
regular  intervals,  with  intermediate  periods  of  complete  apyrexia. 

L.  The  invasion  is  generally  indicated  by  the  ordinary  symptoms 
premonitory  of  fever,  which  ai'e  noticed  for  some  days  before  the  disease 
declares  itself,  the  pyrexia  presenting  well-mai'ked  remissions,  with  a 
periodic  tendency.    Sometimes  the  attack  is  sudden. 

2.  A  paroxysm  or  fit  of  ague  consists  of  three  successive  stages, 
named  respectively  the  cold  ;  the  liot ;  and  the  sweating  stage. 

a.  Cold  stage. — Ordinarily  a  fit  of  ague  is  preceded  by  general  un- 
easiness and  languor,  inaptitude  for  any  exertion,  headache,  and  loss  of 
appetite.  Soon  the  patient  feels  cold,  first  in  the  limbs,  then  along  the 
back  and  over  the  body.  The  teeth  begin  to  chattel-,  and  finally  the 
entire  frame  shivers.  At  the  same  time  the  general  surface  of  the  skin 
appears  pale  and  shrunken,  especially  that  of  the  face,  the  features 
being  pinched  and  sharp.  The  tips  of  the  fingers  and  the  lips  are  blue, 
while  in  severe  cases  the  whole  surface  assumes  a  purplish  hue.  Cutis 
anserma  is  frequently  observed.  The  patient  often  complains  of  pains 
in  the  back  and  limbs,  as  well  as  of  headache.  The  tongue  is  usually 
pale,  moist,  clean,  and  cool ;  appetite  is  lost,  but  thirst  is  a  frequent 
symptom.  Nausea  and  vomiting  are  not  uncommon,  with  uneasiness 
and  a  sense  of  weight  in  the  epigastrium.  There  is  a  feeling  of 
want  of  air,  with  huriied  breathing,  and  often  a  dry  cough,  the  expired 
air  being  cool.  The  pulse  is  usually  frequent  and  small,  and  may  be 
irregular. 

The  intensity  of  this  stage  vaiies  greatly.  There  may  be  signs  of 
serious  depression  or  collapse,  with  a  tendency  to  stupor  or  coma.  Its 
duration  ranges  from  a  few  minutes  to  three,  four,  or  five  days. 

h.  Hot  stage. — The  transition  to  this  stage  may  be  sudden,  but  is 
generally  gradual,  being  indicated  by  alternate  flushings  and  chilliness, 
or  by  parts  of  the  body  becoming  warm.  When  it  becomes  fully 
developed,  the  skin  feels  burningly  hot  and  dry,  is  red  and  tumid,  and 
sometimes  a  patchj'  rash  appears.  The  face  is  flushed,  and  the  eyes  are 
injected  and  sparkling.  There  is  intense  thirst,  with  dryness  and  heat 
of  mouth,  total  anorexia,  a  white  tongue,  and  sometimes  nausea  or 
vomiting.  The  heart  and  great  arteries  throb,  and  the  pulse  is  gene- 
rally strong  and  full.  Respiration  is  more  quiet  than  in  the  first  stage. 
Headache  is  always  present,  with  a  sense  of  thi'obbing,  and  sometimes 
more  or  less  delii'ium  occurs,  which  may  be  very  violent,  or  convulsions 
may  set  in. 
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This  stage  lasts  usually  from  three  to  eight  hours,  the  exti'emes  being 
fi'om  two  to  eighteen  hours. 

c.  Siveating  stage. — Perspii'ation  breaks  out  first  about  the  forehead, 
and  then  by  degrees  extends  over  the  body.  Its  amount  varies,  but  it  is 
generally  considerable  or  even  profuse,  so  that  the  bed-clothes  become 
satni'ated,  and  sometimes  even  the  bedding.  In  cases  originating  in 
cei'tain  malarial  districts,  the  perspiration  is  said  to  have  a  peculiar  sickly 
and  most  disagreeable  odour.  It  continues  to  flow  for  sometime,  dui'ing 
which  the  pyrexia  becomes  reduced,  and  the  symptoms  i-apidly  abate  ;  the 
])atient  usually  soon  falls  asleep,  and  awakes  feeling  well,  or  comparatively 
well.  Along  with  the  sweating  there  is  a  critical  urinary  discharge,  and 
not  unfrequently  diai'rhcea.  Anasarca  has  been  observed  when  sweating- 
is  deficient. 

8.  Intermission.  — At  first  a  person  suif ering  from  ague  may  feel 
quite  com  alescent  during  the  periods  intervening  between  the  paroxysms, 
but  soon  more  or  less  languor  and  depression  is  experienced,  with 
neuralgic  pains,  and  loss  of  appetite,  while  the  patient  becomes  pale  and 
anfemic.  After  a  while  pei-manent  oi-ganic  mischief  is  established, 
especially  in  connection  with  the  spleen,  attended  with  more  seiious 
symptoms,  which  are  desci'ibed  in  the   chapter   on   ihseasks  OF  thic 

Sri,EKN. 

Temperature. — The  course  of  temperatui'e  in  ague  is  quite  character- 
istic, the  paroxysm  being  marked  by  a  rapid  ascent  ;  shoi't  and  intense 
stationary  period ;  and  critical  defervescence ;  the  temperature  in  the 
intervals  being  perfectly- noi'mal.  A  rise  is  observed  as  soon  a.s,  or  even 
before,  the  cold  stage  begins;  at  first  it  is  only  slight  and  gradual,  but 
soon  becomes  I'apid,  continuing  during  the  hot  stage,  and  sometimes  into 
the  commencement  of  the  sweating  stage.  The  temperatui-e  generally 
runs'  up  to  105°,  but  may  reach  107^"'.  108°.  110°,  or  even  112°  in  hot 
climates. 

When  sweating  begins,  there  is  genei-ally  a  slight  alternate  rise  and 
fall  at  first,  but  soon  a  steady  fall  sets  in,  of  2°  or  more  every  five  to 
fifteen  minutes,  until  the  temperature  becomes  noi-mal.  It  is  important 
to  notice  that  even  before  the  paroxysms  are  expei'ienced,  and  after  they 
have  apparently  ceased,  the  temperatui'e  has  been  f)bsei'ved  to  rise  at  the 
usual  periods. 

Urine. — During  the  cold  and  hfit  stages  watei-  is  increased,  but  it 
diminishes  at  the  close  of  the  lattei-  stage,  and  is  very  deficient  while 
sweating  is  going  on,  so  that  the  urine  becomes  concentiated,  and  its 
specific  gravity  rises.  Urea  suddenly  increases  in  amount  as  soon  as 
the  rise  in  tempei'ature  begins,  and  this  continues  until  the  sweating 
stage  sets  in,  when  it  I'apidly  or  gradually  diminishes,  often  falling  below 
tlie  normal.  A  I'clation  is  said  to  exist  between  the  amount  of  urea 
discharged  and  the  tempei-ature.  Uric  acid  is  also  considei'ably  i:i  excess, 
and  urates  are  generally  deposited  at  the  close  of  a  fit  of  ague.  Chloiide 
of  sodium  is  greatly  increased ;  while  phosphates  are  much  diminished, 
or  even  disappear  after  the  height  of  the  paroxysm.  Albumen,  blood, 
or  casts  are  not  unfrequently  present  in  the  urine.  In  tlie  intervals  the 
state  of  the  ui'ine  varies  much.  It  is  not  uncommonly  alkaline  in  reac- 
tion.   Urea  is  deficient  as  a  i-ule  duiing  the  intermissions. 

Types  and  Varieties. — The  chief  types  of  intermittent  fever  are 
those  founded  ujion  the  length  of  the  interval  between  the  paroxysms, 
namely  :  —  1.  Quotidian,  in  which  there  is  a  daily  paroxysm,  with  an 
interval  of  twenty-four  houi's.    2.  Tertian,  whei'e  a  fit  occui's  evei'y 
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other  day,  the  interval  being  forty-eight  hours.  3.  Quartan,  a  paroxysm 
taking  place  every  third  day,  the  interval  being  seventj'-two  hours. 
These  are  the  usual  types,  but  exceptionally  the  following  ai'e  met  with  : — 
4.  Double  quotidian.  5.  Double  tertian,  a  seizure  occurring  every 
day,  but  at  different  hours,  or  presenting  different  characters.  6. 
Double  quartan,  out  of  three  days  two  having  each  a  paroxysm,  the 
third  none.  7.  Duplicated  tertian,  there  being  two  pai'oxysms  one 
day,  none  the  next.  8.  Erratic  or  irregular.  Other  very  rare  types 
are  described. 

The  quotidian,  which  is  the  most  common,  has  the  longest  paroxysm ; 
this  is  said  to  occur  earlier  in  the  day,  and  to  have  the  shortest  cold 
stage,  but  the  longest  hot  stage.  In  the  quartan  variety,  which  is  the 
least  common,  the  conditions  ai-e  just  the  opposite;  the  tertian  heing 
intermediate.  Sometimes  the  fits  tend  to  begin  earlier  or  later  each 
time,  and  thus  ultimately  one  type  may  be  converted  into  another ;  or 
the  change  may  take  place  suddenly. 

A  paroxysm  may  present  cei'tain  peculiarities.  Occasionally  one  or 
more  of  the  stages  may  be  wanting.  The  phenomena  are  in  rare 
instances  limited  to  certain  parts  of  the  body;  thus  in  paralyzed 
patients  they  may  be  confined  to  the  non  paralyzed  parts. 

Certain  forms  of  ague  are  also  described  which  depend  upon  the 
characters  of  the  symptoms  present,  namely  : — 1.  Sthenic.  2.  Asthenic. 
3.  Pernicious  or  malignant,  the  last  approaching  the  remittent  type, 
and  only  occurring  in  hot  climates,  being  attended  with  delirium,  coma, 
or  an  algide  or  collapsed  condition. 

Complications  and  Sequel,*. — In  addition  to  the  morbid  conditions 
mentioned  under  the  anatomical  characters,  persons  suffering  under  the 
influence  of  malaria  are  very  liable  to  pneumonia,  which  comes  on 
rapidly,  often  involves  both  lungs,  and  is  of  a  very  dangerous  character. 
This  is  particularly  observed  in  patients  returning  from  hot  malarial 
climates  to  cold  climates.  The  blood  is  also  prone  to  undergo  acute 
changes  of  a  serious  nature,  ending  in  marked  anaemia,  with  excessive 
formation  of  white  corpuscles,  this  condition  being  accompanied  with 
dropsy.    Various  forms  of  neuralgia  are  apt  to  follow  ague. 

Prognosis. — Intermittent  fever  is  not  often  directly  fatal  in  this 
country,  and  can  usually  be  cured.  Some  of  its  varieties  ai-e  exceed- 
ingly grave,  and  especially  those  cases  classed  as  pernicious.  The  com- 
plications just  mentioned  are  also  very  serious.  If  treatment  has  been 
long  delayed,  so  that  the  malarial  cachexia  has  become  established,  it  is 
difficult  to  bi-ing  about  a  complete  cure.  The  quarta^i  type  of  ague  is 
the  most  obstinate  form  to  get  rid  of.  It  must  be  remembered  that 
those  who  have  suffered  from  this  disease  are  liable  to  future  attacks, 
apart  from  any  exposure  to  malarial  influence. 

Treatment. — 1.  During  the  paroxysm.  In  the  cold  stage  of  an 
ague-fit  the  patient  should  I'emain  in  bed,  being  well  covered  with 
blankets,  some  form  of  dry  heat  being  applied  extei'nally,  and  hot  drinks 
administered.  In  this  country  nothing  further  is  necessary  as  a  i-ule. 
When  there  is  much  depi-ession,  diffusible  stimulants  are  required,  and  a 
dose  of  opium  may  be  given  to  relieve  great  restlessness.  Persistent  vomit- 
ing is  best  checked  by  giving  an  emetic  of  sulphate  of  zinc,  with  plenty  of 
warm  water.  If  this  stage  is  greatly  prolonged  a  hot-air  bath  may  be 
employed.  In  the  hot  stage  the  skin  should  be  sponged  freely  ;  and  cool- 
ing efervescent  or  saline  drinks  be  given.    During  the  sweating  stage 


INTIC KiAIlT  TE X'l'  FEVER  AG V E . 


235 


nothing-  is  necessaiy  but  to  keep  the  patient  properly  covei'ed,  so  as  to 
pi'event  a  chill. 

2.  Buring  the  intervals.  The  great  l  emedy  at  this  time  is  quinine, 
ami  it  i-arely  fails  tn  lirinj^-  about  a  speedy  cui'e.  There  is  niueli  differ- 
ence of  ()])inion  as  to  the  mode  in  which  tliis  drug  should  be  adminis- 
tered. T3y  some  it  is  recommended  to  give  one  large  dose — gr.  xx-xxx, 
either  before  or  at  the  close  of  the  paroxysm.  In  a  lai'ge  number  of 
cases  which  came  under  my  treatment  at  the  Liverpool  Northein 
Hospital,  I  obtained  most  satisfactory  results  fi-om  the  administration  of 
gr.  iii-iv  eveiy  four  or  six  houi's  during  the  inteiniission,  and  therefore 
am  disposed  to  adhere  to  this  practice.  In  some  cases  it  is  said  that  the 
stomach  rejects  quinine,  and  then  it  may  be  combined  with  a  small  dose  of 
opium,  or  be  administered  by  enema.  The  suhciitaneoiis  injection  of  the 
neutral  sulphate  of  quinine  has  also  been  advocated.  It  is  important  to 
notice  that  the  I'emedy  must  be  continued  foi'  some  time  after  the 
paroxysms  have  apparently  ceased,  that  is,  until  the  temperature  has 
become  quite  noi-mal.  Various  substances  have  been  employed  as 
substitutes  foi'  quinine.  Of  these  the  most  I'eliable  are  cinchona  bai'k, 
cinchonine,  quinidine,  cinchonidine,  salicine  or  salicylic  acid,  and  arsenic. 
The  last  is  decidedly  beneficial,  and  has  the  advantage  of  being  cheap. 
It  is  best  given  in  the  form  of  Fowler's  solution,  beginning  with  four  or 
five  minims  three  times  a.  day,  aftei'  meals.  Amongst  other  remedies 
recommended  for  ague  are  apiol,  sulphate  of  bebeei-ine,  piperine,  War- 
burg's tinctui'e,  nai-cotine,  sodium  hyposulpliite,  and  the  alkaline  sul- 
phites. Dr.  Mossniann,  of  Greenville,  U.S.,  informs  me  that  full  doses 
of  choral,  givi'u  just  before  the  expected  paroxysm  of  intermittent 
fever,  will  ])i'event  its  occni'rence.  Nitrate  of  pilocarpine  is  also  said  to 
cut  short  the  chill,  a7ul  to  avoid  the  hot  stage,  producing  sweating. 

3.  Symptoms  and  Complications  may  arise  in  the  course  of  ague, 
requiring  special  attention.  They  must  on  no  account  be  permitted  to 
inteifere  with  the  use  of  quinine.  Possibly  venesection  may  be  indi- 
cated, but  I  have  never  met  with  a  case  of  ague  necessitating  such  a 
measure  in  this  country.  Adynamic  sym]itoms  must  be  treated  by 
external  and  internal  stimulation. 

Foi' the  cachexia  induced  by  ague,  as  well  as  for  the  different  neuralgic 
affections,  quinine,  ii-on,  and  arsenic  constitute  the  most  reliable 
remedies,  and  they  may  be  advantageously  combined.  Pln)sphorus  or 
hypopliosphites  and  stiychnine  may  also  be  found  serviceable.  Tlie 
tincture  of  eucalyptus  globulus  has  been  highly  extolled.  Patients 
shoald  immediately  be  sent  from  a  malarial  region  to  some  suitable 
climate,  care  being  taken  to  attend  to  all  hygienic  conditions  ;  to  give 
good  food;  and  to  see  that  the  clothing  is  warm,  especially  if  they  have 
to  undergo  a  change  from  a  hot  to  a  cold  climate.  Vai'ious  mineral 
Avaters  and  baths  may  be  useful,  such  as  Carlsbad  and  Fiiedrichschall 
waters,  and  warm  baths  or  Turkish  baths. 

4.  Tlie  preventive  treatment  of  ague  is  that  indicated  for  malarial 
diseases  in  general  ;  and,  if  possible,  residence  in  a  malarial  district 
should  be  immediately  discontinued. 
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III.  Remittent  Fever. 

Etiology. — The  malarial  fevers  of  hot  climates  often  assume  a  remit- 
tent type,  presenting  irregular  exacerbations  and  remissions,  the  latter 
being  less  distinct  if  the  fever  is  very  intense.  They  vary  much  in  their 
severity,  and  have  received  many  local  names.  Sometimes  the  fever  is 
practically  of  the  continued  type. 

There  is  no  distinct  limit  between  remittent  and  intermittent  fevers, 
both  being  due  to  the  same  cause,  but  a  very  high  temperature  favours 
the  remittent  type.    One  type  sometimes  changes  into  the  other. 

Symptoms. — There  are  ^e-aevtdlj premonitory  signs,  but  the  attack  may 
be  sudden.  Gastric  irritation  is  usually  first  noticed,  thei'e  being  a 
sense  of  iineasiness  or  oppression  at  the  epigastrium,  nausea,  and 
anorexia  ;  with  headache,  general  pains,  and  a  feeling  of  languor.  Some 
chilliness  or  rigors  may  be  experienced,  but  thei'e  is  no  cold  stage  of  any 
duration,  and  the  temperatui-e  rises  immediately.  The  hot  stage  becomes 
very  intense,  the  skin  being  burning  and  dry,  the  face  flushed,  the  eyes 
injected,  with  extreme  headache,  giddiness,  restlessness,  sleeplessness, 
and  often  delirium,  which  is  sometimes  violent.  Vomiting  and  nausea 
are  commonly  present,  the  vomited  matters  consisting  first  of  food,  then 
of  a  watery  fluid,  and  finally  of  biliary  matters  ;  they  may  become  brown 
or  black.  A  sense  of  great  oppression  and  weight  is  felt  in  the  epigas- 
trium ;  the  tongue  is  furred  and  tends  to  dryness,  the  lips  are  parched, 
and  thei"e  is  intense  thirst.  The  pulse  is  frequent,  and  either  full,  or 
small  and  compressible. 

The  symptoms  abate  generally  in  from  six  to  twelve  hours,  but  may 
continue  for  twenty-four,  thirty-six,  oi-  forty-eight  hours,  or  even  longer. 
Some  perspiration  usually  breaks  out  as  improvement  takes  place. 

The  remission  is  of  vaiiable  dm-ation,  and  this  is  followed  by  an  exa- 
cerbation, the  symptoms  being  of  greater  intensity  than  during  the  first 
paroxysm.  The  time  at  which  remissions  take  place,  as  well  as  their 
numbei-,  difl:"er  in  different  cases.  When  the  disease  is  established,  there 
is  almost  invariably  a  morning  remission.  The  exacerbation  may  begin 
at  noon,  declining  towards  midnight ;  or  it  may  begin  at  midnight  and 
last  till  morning.  In  severe  cases  there  may  be  a  double  exacerbation, 
namely,  at  noon  and  midnight. 

As  the  case  progresses,  signs  of  intense  adynamia  may  set  in.  Yellow- 
ness of  the  skin  is  common  ;  and  haemorrhages  sometimes  occur.  These 
symptoms,  associated  with  black  vomit,  often  cause  remittent  fever  to 
resemble  specific  yellow  fever.  Occasionally  marked  jaundice  is  observed. 
The  spleen  and  liver  are  usually  enlarged  and  tender.  The  urine  is 
generally  stated  to  be  scanty,  dark,  and  of  high  specific  gravity.  In 
India  Mr.  Maclean  has  noticed  just  the  opposite  characters.  It  is  always 
acid,  and  rarely  albuminous.  Urea  is  increased,  and  uric  acid  diminished, 
until  convalescence  is  established.  Hematuria  is  a  symptom  of  grave 
significance. 

The  entii-e  dtiration  of  remittent  fever  ranges  from  five  to  fourteen 
days  usually.  The  tei-7ninations  are  in  death,  from  blood-poisoning  or 
exhaustion ;  in  recovery,  usually  ushered  in  by  free  perspiration,  but 
sometimes  taking  place  gradually  ;  or  by  transmission  into  an  inter- 
mittent fever. 

Treatment. — It  is  most  important  to  attend  to  hygienic  conditions,  and 
especially  to  havegood  ventilation;  while  the  patient  must  be  most  carefully 
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nurserl.  DnriBg  the  hot  paroxysm  cool  drinks  shouhl  be  given  freely, 
and,  if  necessary ,^  cold  may  he  applied  to  the  head.  External  wppUcation 
of  cold,  by  one  of  the  methods  I'ecommended  for  hyperpyrexia,  is  most 
valuable  in  remittent  fever.  Vomiting  must  be  checked  by  the  usual 
remedies.  As  soon  as  the  remission  occurs,  quinine  must  be  given  in 
10,  15,  or  20  grain  doses  every  two  hours  ;  if  the  stomach  rejects  this 
remedy,  it  must  be  administered  by  enemata.  Quinine  is  to' be  given 
until  the  system  has  become  saturated  with  it,  and  signs  of  cinchonism 
are  evident.  This  drug  is  also  to  be  used  should  any  complications 
arise.  Warburg's  tincture  has  gained  much  repute  in  the  treatment  of 
I'emittent  fevers. 

It  is  generally  stated  that  all  antiphlogistic  remedies  are  to  be  depre- 
cated in  remittent  fever,  as  well  as  the  use  of  calomel,  except  as  an 
aperient.  The  administration  of  tincture  of  aconite  has,  however,  been 
well  spoken  of  in  the  treatment  of  this  disease.  It  is  desirable  to  keep 
the  bowels  well  opened.  Liquid  nourishing  diet  is  necessary,  and  it 
must  be  given  at  regular  intervals  ;  alcoholic  sfiviulauts  are  often  required 
in  considei-able  quantities. 


Chaptei;  XXVIII. 

ON  THE  DIAGNOSIS  OF  ACUTE  SPECIFIC  DISEASES. 

Fob  several  reasons  it  has  seemed  to  me  advantageous  fo  discuss  the 
diagnosis  of  acute  specific  diseases  in  a  connected  manner,  and  to  devote 
a  special  chapter  to  the  consideration  of  this  subject.  Obviously  it  is  of 
great  moment  in  ordinary  practice  that  an  accurate  diagnosis  of  either 
of  these  affections  should  be  arrived  at  as  speedily  as  possible,  and  in 
the  large  majority  of  cases,  anyone  possessing  the  requisite  knowledge 
of  their  characters  may  come  to  a  positive  conclusion  on  this  matter 
without  hesitation  or  delay.  At  the  same  time  it  is  always  important 
to  avoid  carelessness  or  undue  haste  in  forming  an  opinion.  Not  a  few 
cases  come  under  observation,  more  especially  those  f)f  a  febrile  cha- 
racter, in  which  it  is  impossible  at  the  outset  to  arrive  at  any  certain 
conclusion  as  to  their  nature,  and  under  such  circumstances  it  is  better 
to  postpone  the  diagnosis  for  a  shorter  or  longer  period,  watchino-  the 
progress  of  events  and  observing  the  phenomena  which  present  them- 
selves.  In  doubtful  cases  it  may  be  allowable,  or  even  desirable  to  o-ive 
an  opinion  as  to  the  probable  nature  of  the  disease,  and  to  act  accordino  ly 
as  regards  preventive  measures,  but  it  is  a  great  mistake  to  venture 
upon  any  definite  and  dogmatic  diagnosis  on  insufficient  data. 

Several  of  the  acute  specific  disorders  present  such  characteristic 
symptoms,  that  once  these  are  fully  pronounced,  there  is  no  difficulty  in 
recognizing  their  nature.  Others,  however,  are  not  so  clearly  marked 
ott  and  careful  consideration  may  be  necessary  in  order  to  discriminate 
oetween  them.    I  proceed  therefore  to  point  out  briefly  the  chief  facts 


238 


THEORY  AND  PRACTICE  OF  MEDICINE. 


which  have  to  be  known  and  taken  into  account,  in  order  to  form  an 
opinion  as  to  the  diagnosis  of  these  complaints. 

1.  The  diagnosis  is  materially  assisted  by  a  comprehensive  and  in- 
telligent knowledge  of  the  aetiology  of  each  acute  specific  disease,  and 
by  the  information  elicited  in  relation  thereto  in  any  individual  case.  It 
is  important  to  remember  which  of  these  complaints  are  infectious,  and 
which  are  frequently,  or  may  be  exceptionally,  originated  in  other  ways  ; 
the  modes  in  which  the  contagium  is  conveyed  in  each  disease,  and  the 
channels  by  which  it  enters  the  system ;  the  conditions,  both  intrinsic 
to  the  individual  and  extrinsic,  which  affect  its  propagation ;  the  period 
of  incubation  ;  and  the  eifect  upon  the  patient  of  previous  attacks, 
whether  these  afi'ord  probable  security  against  future  attacks,  or  increase 
the  j^redisposition  to  the  disease. 

The  early  recognition  of  a  particular  acute  specific  disease  may  be 
much  aided  by  the  fact  that  an  epidemic  is  prevalent  at  the  time  ;  or  by 
direct  evidence  that  the  patient  has  been  exposed  to  infection  in  some 
way,  or  has  been  under  the  influence  of  some  other  well-known  cause  of 
fever,  such  as  malaria.  It  not  uncommonly  happens,  however,  that  very 
careful  enquiry  is  necessary  in  order  to  trace  infection,  as,  for  instance, 
in  many  cases  of  typhoid  fever  and  scarlatina ;  the  contagium,  too,  may 
be  so  obscurely  conveyed  by  fomites,  that  it  may  be  most  difficult  or 
even  impossible  to  track  it  to  its  oi-iginal  source  ;  while  it  must  be 
borne  in  mind  that  some  diseases  which  are  ordinarily  transmitted  by 
infection,  such  as  typhus  or  relapsing  fever,  may  possibly  be  generated 
de  novo  under  certain  circumstances.  Hence,  even  if  a  source  of  con- 
tagion cannot  be  discovered,  this  does  not  necessarily  exclude  a  specific 
disease  which  may  be  suspected  to  be  pi'esent.  As  an  illustration  of  the 
value  of  x'emembering  the  conditions  which  influence  the  occurrence  of 
acute  specific  diseases,  may  be  mentioned  the  effects  of  age  and  hygienic 
conditions  with  respect  to  typhoid  and  typhus  fever  respectively.  Most 
of  these  complaints  are,  as  a  rule,  only  observed  once  in  the  same 
individual,  and  hence,  in  the  case  of  any  suspected  fever,  it  is  well  at  the 
outset  to  find  out  what  affections  of  this  class  the  patient  has  previously 
suffered  from,  so  that  these  may  be  excluded  by  probability.  At  the 
same  time  the  fact  must  be  recognized  that  second  and  even  third 
attacks  of  the  eruptive  fevers  do  sometimes  occur ;  while  certain  of  the 
acute  specifics,  such  as  erysipelas,  ai'e  predisposed  to  by  previous  attacks, 
and  this  may  help  in  fixing  upon,  or  at  least  in  suspecting  one  of  these 
affections,  before  the  clinical  phenomena  are  at  all  significant. 

2  Obviously  it  is  essential  to  have  a  complete  and  correct  acquaint- 
ance with  the  clinical  history  of  each  of  the  affections  now  under 
consideration,  before  a  diagnosis  can  be  made  with  any  degree  of 
certainty.    This  includes  : — 

a.  Its  mode  of  invasio7i. 

b.  Its  more  characteristic  symptoms,  particular  attention  being  paid  to 
those  which  are  present  at  an  early  period. 

c.  The  chief  facts  connected  with  the  shin-eruption,  in  the  case  of  those 
diseases  which  are  attended  wdtli  such  a  phenomenon. 

d.  The  degree  of  pyrexia,  and  course  of  tcmperat  nre,  as  indicated  by  the 
clinical  thermometei",  when  this  is  at  all  significant. 

e.  Its  ordinary  course,  duration,  modes  of  termination,  and  mortality . 

f.  The  varieties  it  may  assume,  so  as  to  be  prepared  for  any  deviation 
from  the  usual  type. 

g.  Its  ordinary  complications  and  sequehe.    A  knowledge  of  these  is 


DIAGNOSIS   OF  ACUTE   Sl'EOIFIC  DISEASES. 


239 


useful  m  several  ways  from  a  diagnostic  point  of  view.  Tims  it  may 
g'uard  the  practitioner  against  mistaking  some  local  mischief  which  he 
yiiay  have  discovered,  such  as  pneumonia,  for  the  entire  disease,  when  it 
IS  but  a  complication  of  some  fever :  it  enables  him  further  to  be  on  the 
look-out  for  such  morbid  conditions  as  are  liable  to  arise  in  the  course 
of,  or  after  any  particular  fever ;  while  the  development  of  some  special 
and  peculiar  complication  or  sequela  may  throw  much  lin-ht  upon  the 
nature  of  an  otherwise  obscure  case. 

•3.  The  diagnosis  of  the  specific  fevers  more  especially,  is  greatly  aided 
and  facilitated  by  a  definite  knowledge  of  the  complaints  wliich  they 
sevcTally  resemble,  and  with  which  they  are  likely  to  be  confounded 
ill  the  hrst  place  it  is  requisite  to  bear  in  mind,  with  regard  to  each  of 
them,  the  diseases  of  its  own  class  which  approach  it  in  its  characters 
and  are  liable  to  be  mistaken  for  it ;  and,  secondly,  other  febrile  diseases 
which  are  more  or  less  like  it,  whether  dependent  upon  local  mischief 
cir  due  to  some  deleterious  agent  within  the  system,  such  as  rheumati(' 
fever  or  pya;mia. 

It  would  only  involve  unnecessary  repetition  to  recapitulate  the  iioints 
pist  indicated  with  reference  to  each  acute  specific  disease,  as  they  have 
been  already  considered  in  detail,  and  my  main  object  in  this  chapter 
has  been  to  sketch  the  kind  of  information  required,  and  to  suo-o-est  the 
hue  of  reasoning  to  be  adopted,  in  order  to  arrive  at  a  dia'o^iosis  of 
individual  cases  of  these  complaints.  I  propose,  however,  first^to  make 
a  tew  remarks  resjjecting  Fehuicula;  then  to  present  in  the  form  of  a 
table  the  chief  clinical  features  of  the  princi])al  fevers  prevalent  in  this 
country,  and  the  diseases  for  which  they  are  liable  to  be  mistaken  •  and 
lastly,  to  notice  briefly  each  of  the  more  peculiar,  or  less  common  snecifij 
attections.  ' 

Febricula.— The  occurrence  of  a  sharp  febrile  attack,  unattended  with 
plienomena,  characteristic  of  any  other  fever,  and  not  dependent  iimm 
any  discoverable  local  lesion,  may  be  looked  upon  as  indicative  of 
fehncnla  ,,r  si/Hnrhn.  The  rapid  rise  of  temperature  is  imi.ortant 
especially  in  distinguishing  this  complaint  from  typhoid  fever  At  the 
outset  of  course  it  is  often  impossible  to  say  what" may  be  the  nature  of 
any  particular  case;  and  there  can  be  no  d(mbt  but  that  many  cases  of 
so-called  febricula  are  really  examples  of  pyrexia  associated  with  some 
ocal  morbid  condition  which  has  not  been  detected.  The  opinion  has 
heen  advanced  that  within  the  group  of  cases  classed  as  febricula  are 
included  more  than  one  form  of  specific  fever,  perhaps  several  but  the 
present  state  of  knowledge  certainly  does  not  warrant  any  such' assump- 
tion.   Suttieient  allusion  has  a h-eady  been  made  to  the  so-called  HV//\- 


DiA(iN(isTi(;  Taf.i.e  (IE  THE  Prixcii'ai,  Feveks. 

In  the  following  table,  the  main  clinical  characters  of  the  di^^eases 
recognized  as  specific  fevers,  wliicli  arc  (,rdinarily  mot  wi(li  in  <|,is 
country,  are  arranged  according  to  the  plan  indicated  in  the  preccdiu"- 
remarks  ;  after  which  the  affections  which  they  severally  resemble  and 
are  likely  to  be  mistaken  for,  are  pointed  out ;  and  lastly,  any  siiecial 
facts  which  demand  attention,  as  bearing  upon  the  diagnosis  of  either  of 
tliese  conijilaints,  are  noticed. 
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Typhoid  Fever. 

Typhus  Fever. 

Relapsing  Fever. 

Scarlatina. 

Mode  of  Invasion. 

Often  very  gradual 
\nd     ill    -  deiined. 
Patient:    cannot  fix 
iate.    No  marked  ri- 
gors. May  be  only  diar- 
■hoea  for  some  time. 

Generally  well- 
marked,  and  may  be 
very  sudden.  Usually 
marked  rigors.  Speedy 
prostration  and  high 
:'ever. 

Generally  remark- 
ibly  sudden.  Severe 
■igor.     Great  weak- 
less. 

Usually  distinct. 
Chilliness,  but  not  se- 
vere rigors.    Rapid  py- 
rexia.   May  be  nervous 
phenomena,    such  as 
convulsions  or  coma. 

Characteristic 
Symptoms. 

Marked  frontal  head- 
iche,  but  other  head- 
symptoms  not  promi- 
nent, or  only  come  on 
at  a  late  period.  Ab- 
dominal symptoms, 
viz.,  pain  and  tender- 
ness,    especially  in 
right  iliac  fossa  ;  tym- 
panites ;  gurgling  in 
right    iliac    region  ; 
diarrhoea  with  pecu- 
liar stools ;    not  un- 
commonlv  intestinal 
ha;morrhage. Enlarged 
spleen.    No  striking 
prostrat  on.  Epistaxis 
not  uncommon. 
Tongue    peculiar  at 
first.    Pulse  liable  to 
great  variations. 

Great  depression 
and  prostration. 
Dingy  and  muddy  as- 
pect of  countenance, 
with  dusky  flush  on 
cheeks,  and  dull  heavy 
expression.  Early  and 
marked  head-symp- 
toms, and  low  nervous 
phenomena.  Kapid 
tendency  to  typhoid 
condition. Pupils  often 
much  contracted. 

Sharp  frontal  head- 
ache.   Severe  pains  in 
back  and  limbs.  Pains 
in    epigastrium  and 
hypochondriac  re- 
gions.   Hilious  vomit- 
ing   with  retching. 
Enlargement  of  liver 
and  spleen.  Peculiar 
aspect  of  countenance. 
No   marked  nervous 
symptoms  usually. 
Much  debility,  but  not 
prostration.  Pulse 
very  frequent  at  an 
eariy  period.  Epistaxis 
and    other  haimor- 
rhages  common. 

High  pyrexia. 
Flushed    face.  Sore 
throat  of   variable  in- 
tensity,   but  always 
marked.  Vomiting. 
"  Strawberry  "  tongue. 
No    prominent  head 
symptoms  usually. 
Pulse    very    frequent,  , 
generallv  strong  and! 
full.  1 

Skin-Eruption. 

7th    to    12th  day. 
Generally  confined  lo 
abdomen,  chest,  and 
back.    Comes  out  in 
successive  crops,  each 
lasting  2  to  5  days. 
Consists    of  minute 
rose-coloured  spots, 
slightly  raised,  disap- 
pearing on  pressure. 
Only  a  few  visible  at 
the  sanie  time.  Con- 
tinue to  appear  imtil 
28th  or  30th  day,  or 
even  later.  Sudamina 
not  uncommon. 

4tli  or  5th  day  usual- 
ly.   First  about  back 
of  wrists,  axilla;,  or 
epigastrium  ;  spreads 
rapidly  over  body  and 
limbs,  but  rarely  seen 
on  neck  or  face.  Entire 
eruption  out  in  from  1 
to   3  days.  Consists 
of  :  —  a,  irregular 
dusky-red  subcutieu- 
larmottling;  b.  macu- 
Ue  or  mulberry  spots, 
deepening  in  colour, 
andsoon  not  fading  on 
pressure.  Disappears 
from  14th  to  21st  day. 
Skin  gives  off  peculiar 
odour.    Sudamina  less 
common  than  in  ty- 
plioid. 

No  specific  erujjtion. 
Sudamina  may  appear 
at  crisis.    Often  tine 
desquamation  of  cuti- 
cle after  crisis. 

2nd     day  usually. 
First    on  '  neck  and 
upper  part  of   chest ; 
spreads  rapidly  to  face 
and    over   trunk  and 
limbs.    Consists  of  a 
rash,     beginning  a; 
minute  points,  coalesc- 
ing to  form  patches  oi 
to   cover    entire  sur  i 
face  ;   colour  more  oil 
less    bright-red ;  ncl 
elevation  generally.! 
Reaches  height  4th  t(| 
otii  riav,  then  gradu 
allv  fades  to   9th  oi 
10th     day,  Pollowec 
by  marked  desquama 
tion.    Often  pufiiness 
of    face,   &c. ;  mucl 
itching  and  tingling 
with    burning  sensa 
tion.    Sudamina  com 
mon. 

Dkghee  or  Pyrexia 
and   coursk  01 
Temperature. 

Peculiarascent;  rise 
of  2°  each  evening  with 
morning  remission  ol 
1°,  therefore  daily  rise 
of  1";  temp,  finally 
rea('hes  to  from  104°  to 
106"  in  evening  usual 
ly.  will)  slight  morn- 
ing remission.  Decline 
gradual,  indicated  by 
more  distinct  morning 
remission, followed  by 
slight   evening  fall 
with  very  considerable 
morning"  remission 
some  time  before  even 
ing  temp,  normal. 

Eegular  ascent  with- 
outany  remission  unti 
4th  or  5th  evening,  up 
to  104°,  10.i°.or  higher, 
then   usually  slight 
morning  remission 
and  marked  fallon  7th 
morning  ;  subsequent 
rise,  but  not  to  former 
maximum  usually 
then  continuous,  with 
morning  remissini 
varying  from  -r—^  to 
Ij".     Rapid  decline 
temperature  becoming 
normal  in  from  12  to 
48  hours. 

Continuous  ascent 
for  4  or  0  days  ;  temp, 
at  last  reaches  104°  to 
106°  ;  slight  morning 
remissions.  Rapid  fal 
at  crisis  to  below  nor- 
mal, with  subsequent 
speedy  rise  to  former 
temp,  or  even  higher 
sudden  defervescence 
again  at  second  crisis 

Continuous  ascen 
until  rash  attain 
height  ;  generallj 
reaches  104"  to  106° 
may  be  higher  ;  sligh 
morning  remission 
Defervescence  may  1> 
by  cri.«is;  or  gradiia 
when  eruption  begin 
to  fade. 

HE  PRINCIPAT 

J  FEVERS. 
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Measles. 

Small-pox. 

Varicella. 

Erysipelas. 

Ratlier  sudden,  and  geiH 
Uy  marked    Cliilliness  o 
;ors.  Occasionally  coMvu 
ms.    May  be  very  mild. 

'-     Generally  sudden.  Ofte 
r  repeated  and  strong  rigor. 
-  Kapid  pyrexia. 

n 

Not  marked. 

Often  gradual,  with  inde- 
linite  febrile  symptoms. 

Moderate  pyrexia.  Catar 
d  phenomena, viz. ,coryza 
Only  slight  sore-throat 
ny.    More  or  less  catarrl 
respiratory  passages,  ex- 
dint;  to  bronchi,  and  in- 
asing    during  eruptive 
ge.    May  he  much  diar- 
ea  and  vomiting. 

High  pyrexia.  Uneasines 
or   pain    in  epigastrium 
Nausea  and  much  vomiting 
Severe  pain  in  back.  Mucl 
debility  and  sense  of  illness 
Fever  rapidly  abates  wliei 
eruption  appears,  followet 
by  secondary  fever.  Often 
symptomspointingtoimpli 
cation  of  mucous  surfaces 
Prodromal  rashes  may  ap- 
pear, especially  in  certain 
parts. 

3 

Slight   pyrexia,  without 
special  symptoms;   or  may 
be  no  symptoms  at  all. 

No  special   symptoms  at 
early  peiiod,  tut  premoni- 
tory  syinptoms   of  other 
exanthemata  absent.  May 
be  much  fever.  Often  marked 
rigor  befoi  e  local  phenomena 
appear.  Objective  signs  may 
be   preceded  by  sub.jective 
sensations,  as  "heat,  irrita- 
tion ;  or  by  enlargement  of 
lymphatic    glands   in  the 
neighbourhood.    In  facial 
eryfipel.s  may  have  epis- 
taxis    at    <  utset.  Severe 
symptoms  during  eruption, 
with  tendency  to  typlioid 
condition. 

:Ii  day  generally.  First 
;ace,  especially  forehead, 
11  spreads  to  trunk  and 
bs,  often  in  three  distinct 
33  on  successive  days, 
sists  of  minute  red  points 
utset,  soon  enlarging  to 
inct  papules,  whicli  tend 
orm  crescent  ie  or  semi- 
ir  patches  ;  colour  darker 
1  that  of  scarlatina.  De- 
es in  same  order  in  about 
ours.  Followed  by  slight 
[uamation  ;    reddish  or 
aery  discoloration  may 
ain  for  some  time.  Much 
ing. 

3rd  or  beginning  of  4th 
day.  First  on  face.,especially 
on  forehead;   spreads  over 
body  and  limbs  in  a  day  or 
two,   often    in  successive 
crops.    Consists  of    pocks  " 
going  through  stages  of  :— 
f .  small  bright-red   spot ; 
b  hard,  shot-like  pimple  ;  c. 
vesicle,    becoming  umbili- 
cated  ;  d.  pustule,  reaching 
maturation  about  8th  dav"; 
e.  scab,  which  leaves  reddish- 
brown  stain  on  separation, 
or  a  pit.     Hard  inflamed 
areola  forms.    Verv  variable 
mode  of  arrangement  and 
number.    Swelling  of  face, 
&c.    Intense  itching.  Dis- 
agreeable odour  given  off. 
Eruption  maybe  on  mucous 
surfaces. 

Within  24  or  .30  hours. 
First  about  shoulders  and 
chest ;   extends  over  body 
and  limbs  ;  may  be  many  oh 
scalp,  but  generally  few  on 
face ;  conies  out  in  succes- 
sive crops  for  4  or  5  Jiifihts. 
First   bright-red,  slightly 
papular  spots,  not  hard  ;  in 
few  hours   vesicular,  large 
and  ill-defined,  tuperlici.il , 
not  umbilicated.no inflaiiH  .1 
areola;  do  not  become  piibtu- 
lar,  but  gradually  opales- 
cent, and  dry  up  or  rupture 
3rd  to  5th  day.    Usually  few 
in  number  and  scattered. 
As  a  rule  no  pitting  lelt. 

Usually  within  2  or  3  days. 
Generally  on  face  and  liead. 
Signs  of  rapidly  spieading 
ioflammatioii  of  skin  from  a 
point,  usually  in  some  one 
direction, sometimes  equally 
in  all.    Much  heat,  rednes', 
swelling,  and  U  nsion.  Fol- 
low ed  by  formation  of  vesi- 
cles or  bulla;,  which  rupture 
or  dry  up.     Subsequent  tx- 
teii.sive  peeling  of  cuticle. 
M.n  cud  in  suppuration,  ul- 
'■'■i.ilion,  or  gangrene.  In- 
llauimation  liable  to  extend 
after  apparently  stopping. 
May  assume  erratic  or  me- 
:astatic  character ;  or  extend 
to  mouth,  throat,  larynx, 
&c.    Ma^    affect  limbs  or 
other  parts. 

ntinuous  ascent  up  to  : 
lit  of  rash  ;  temp,  not  \ 
ll.val.oM-  lii:;'';  morning  s 
^^illns  ^lii;lit,  marked,  r 
i^ent.  Uch-rvescence  by  a 
1  crisis.  Irom  Ith  to  loth  r 
Temp,  liable   to    be  t 
1  influenced  by  compli-  v 
ns.  g 

Rapid  rise  of  temperature 
0  lu-f—iuu".    Speedy  f,ill 
learly  or  quite  to  normal 
\hen  eruption  appears;  a 
econd  rise  as  the  eruption 
naturates,  varying  with  the  i 
mount   of    this  ;     temp,  r 
caches  1U4'^  or   i05^  in  a  e 
3-pical  case.  Gradual  defer- 
escence.    May  be  another 
levation    of  temperature 
•hen  desiccation  occurs. 

( 
1 
1 
1 
1 
e 

No  special  course.  Pvrexia  .'; 
isually     slight;     may  be 
narked  rise  of  temp,  in  the  f 
venings.  J 

a 

n 

r 
n 
n 
w 
t 

ii 

p 

Very  variable  course  ac- 
;oi  ding  to  part  affected.  In 
acial  erysipelas  rapid  rise  of 
enip.  usually.    When  local 
nflamniation  appears  may 
eacli  104'^  or  lo.i«  on  first 
veiling;  increases  so  long 
s  inflammation  extends, but 
sually  reaches  maximum  on 
rd  day  ;  may  be  1  OB"  or  more ; 
enerally  evening  exacerba- 
ions,  but  may  be  distinct 
ill.    Defervescence  usually 
bout  .5tli  or  6th  day  of  in- 
ammatioii  ;    as  a  rule  by 
apidcri;is,  temp,  becoming 
ormal  in  12  to  36  hours; 
nay  be  more  gradual.  Temp, 
•ill  rise  with  relapse  or  e.x- 
snsion  of  inflammatioii ,  and 

much  iofluenccd  by  com- 

ii-ations. 

li 
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Typhoid.  Fever. 

Typlius  Fever. 

Relapsing  Fever. 

Scarlatina. 

Course,  Duration, 
Terminations. 

Continuous.  Dura- 
tion usuitlly  fi  om  3  to 
4  weeks;  but  may  be 
prolonged.  Most  cases 
end  in  recovery.  No 
crisis,    bu'  deferves- 
ce'ice  gradual.  Con- 
valescence slow,  and 
health   liable    t)  re- 
main permanently  im- 
paired.    Relapse  not 
uncommon. 

Continuous.  Dura- 
tion usually  from  14  to 
21  days.    Most  cases 
recover,  but  mortality 
varies  in  different  epi- 
demics. Generally 
marked  crisis.followe'c 
by  deep    sleep,  and 
i-apid  improvement  in 
symptoms.  Convales- 
cence usual  ly  com  para- 
tively  speedy.  Relapse 
exceedingly  rare. 

Peculiar  course,  viz. 
sudden  crisis  usually 
from  5  th  tn  7th  day 
attended  w-ith  profuse 
sweating    and  iither 
phenomena,  foll'^wed 
by  complete  or  partia' 
cessation    of  svnip- 
toins;  from   12th  to 
17th  day  sudden  re- 
lapse,     with  same 
symptoms  as  at  first; 
second  crisis  generally 
in  from  3  to  5  days  ; 
mny  be  a  series  of  re- 
lapses. Duration  vari- 
able    Almost  always 
rccovGi'^j  but  coiivii- 
lesc-nce   often  very 
slow,    with  debility, 
anamiia,  musculur  «nd 
arthritic  pains, 
as  sequela;. 

Continuous.  Durar 
tion  often  prolonged, 
on  account  of  desqoa- 
mation.  Mortality 
veryvariable,but  often 
high.  ConvalescenOB 
liable  to  be  retarded 
by  various  sequela;,  es- 
pecially renal  disease, 
with  albuminuria  and 
dropsy.    Very  rarely 
relapse. 

Disk  ASKS 

RESKJICLING. 

"  [    Typhus  fever. 
>  -{  Relapsing  fever. 
^  Kebricula. 

(    Acute  tubercu- 
1  losis.  Tubercular 
g  1  meningitis.  Pneu- 
g  1  monia.  Pyajmia. 
%  1  Renal  disease  with 
^  •(  uraemia.  Gastro- 
u  1  enteritis.  Tuber- 
S  1  cular  peritonitis, 
g  1  with  ulceration  of 
1  the  bowels  Peri- 
ls typhlitis. 

Tvphoid  fever.  Re- 
lapsing fever.  Measles 
at      early  period. 
Haimorrhagic  small- 
pox. Erysipelas. 

Febricula. 

Asthenic  pneumonia, 
especially     in  old, 
feeble,  or  intemperate 
persons.    Cerebral  or 
meningeal  inflamma- 
tion.    Certain  oases 
of  delirium  tremens. 
Blood-poisoning  from 
UiOjmiH,  pya;mia,  or 
septicemia. 

Typhus  fever.  Ty- 
phoid   fever.  Early 
stage  of  scarlet  fever 
or  small-pox.  Yellow 
fever. 

]^hf^uTii3.t'ic  fever 
Gastric  or  hepatic  af- 
fections. 

Measles.  Rotheln. 
Diphtheria.  Small-pox 
in  the  invasion-stase, 
and  when  initial  erup- 
tions occur. 

Acute  throat-inflam- 
mations. Roseola.  Ur- 
ticaria. Erythema. 

Poisoning"  by  bella-  , 
donna. 

General 
Eemarks. 

Cases    of  typhoid 
fever  are  liable  to  be 
very  obscure  and  in- 
definite, and  present 
considerable  differ- 
ences in  their  clinical 
history ;  the  disease 
should   therefore  al- 
ways be  watched  for. 
When  there  is  diar- 
r/trea,  always  bear  in 
mind  typhoid  fever, 
and  use  tlie  th-rmo- 
ineter;  on  the  other 
hand,  constipation  is 
not  uncommon.  Pa- 
tients may  walk  about 
during  the  entire  at- 
tack.   The  most  im- 
portant complica'ions 
ire  "ptvfovcttxoit  of  the 
bowels  and  peritonitis. 
More  or  less  bronchial 
catarrh  is  always  pre- 
sent, and  there  may  be 
marked  bronchitis. 

Typhus  fever  can  be 
generally  recognizfd 
witbout  much  difficul- 
ty. It  differs  from  ty- 
phoid not  only  in  the 
points  indicated  in  the 
table,  but  also  in  fre- 
quently attacking  per- 
sons beyond  middle 
life,  and  being  much 
influenced    hy  unfa- 
vounble  hygi-nic  con- 
ditions.     There  is  a 
great  liability  to  hypo- 
static congestion. 

Relapsing  fever  is 
most  liable  to  be  mis- 
taken for  typhui  at 
first,  but  the  differ- 
ences indicated  above 
ought  to  enable  the 
diagnosis  to  be  made. 
The  two  diseases  are 
promoted  by  tlie  same 
inU-liygicnic  condi- 
tions. .\nioiigthemost 
lislincti\c  complica- 
tions are  abortion,  and 
a    peculiar   form  of 
ophthalmia. 

Scarlatina  presents 
several  important  va- 
rieties.    There  may 
be  no  rash  at  all,  and 
casesmay  presentvery 
slight  symptoms;  on 
the  other  hand,  these 
may  be  of  a  very  malig- 
nant character, ending 
m  speedy  death,  mak- 
ng  the  diagnosis  very 
difficult.    The  ocouT' 
renceof  scarlatinamay 
only  be    known  by 
desquamation  taking 
place,  or  renal  disease 
setting  in. 
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Measles. 

Small-pox. 

Varicella. 

Erysipelas. 

lontinuous.  Dnratioi 
ally  within  a  fortnight 
st  cases   reco^'er.  Ter 
latioii  generally  by  rapit 
is.    Very  rarely  relapse 

Course  and  duration  \  ery 
variable.  Termination  fata 
in  large  proportion  of  cases. 
Recovery   is  gradual,  and 
convalescence  often  much 
delayed. 

Short  duration.  Nevei 
fatal.    Generally  speedy  re- 
covery. 

Variable  duration.  Ter- 
mination not  uncommonly 
fatal.      When  favourable, 
usually  marked  crisis.  Con- 
valescence   established  at 
variable  time. 

arlatina.  Kiitheln. 
Il-pox  (at  early  stage  of 
tion,  and  at  comnience- 
t  of  haimorrhagic  ease), 
uis  fever.  Influenza  (in 
invasion-stage). 

seola.    Syphilitic  exan- 
1.  Flea-bites.  Eruiitions 
certain  drugs. 

Febricula.  A^aricella. 
Measles  (in  early  stage  of 
eruption).      Typhus  fever 
(hajmorrhagic  Lrnis).  GIi]i- 
ders. 

Liclieri  (at  early  period). 
Pustular  syiihiliticeruption. 
Acne.    Eczema.  Herpes. 

Small-jjox. 

Typhus   fever.  Scarlet 
fever.    Small-pox  in  \ery 
early  stage. 

Acute  eczema.  Erythema. 

sles  may  occur  without 
upfion,  or  withour.  its 
hal  symptoms.  There 
-0  uialignant varieties,! 
lit  til  rcrogiiize.  The 
"sisiif7i'„</,f/«has  heeni 
catly  indicated  in  the! 
"t  of  that  disease,  and 
s  not  been  thought 
ary  to  consider  it  in 
ible. 

Small-pox  presents  many 
varieties,  especially  as  re- 
gards the  eruption,  and  this 
is  greatly  modified  by  vacci- 
nation ;  it  is  even  believed 
iliat  there  m»y  be  no  erup- 
tion.   Hence  diagnosis  may 
be   difficult.     The  greatest 
difficulty  lies  in  distinguish- 
ing mild  cases  from  those  of  i 
chicken-pox.  The  occurrence 
of  the  prodrom-il  rasli-s  isi 
mportant  in  the  diagnosis 
of  early  cases  of  small-pox. 
[Ia;morrhagic  forms  are  very 
mportant. 

E 
E 

( 
1 

E 

I 

( 

Cases  of  erysipelas  are  of- 
ten very  difficult  to  recognize 
It  the  outset.     The  com- 
jlaint  might  be  suspectt-d  if 
there  were  febrile  symptoms, 
vithout  any  of  the  premoni- 
■oiy  signs  of  other  fevers,  or 
my  symptoms  pointing  to 
oeal  disease,  e  pecially  if 
iccompanied  with  any  un- 
l^ual  subjective  sensillions 
iboutthe  face  or  other  parts; 
n-  if  lymphatic  glands  seem 

0  be  mtlamed.    The  fact  of 

1  patient  having  had  pre- 
vious attacks  of  ervsipelas 
nay  help  in  foretelling  a 
•oniing  one. 
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DiPHTHEKiA. — The  character  of  the  general  symptoms  ;  the  local  throat- 
symptoms;  with  satisfactory  examination  of  the  throat,  will  in  most  cases 
enable  this  disease  to  be  recognized.  It  may  at  first  be  mistaken  for 
any  form  of  acute  sore-throat,  or  for  scarlatina,  extensive  thrush,  or 
herpes  on  the  pharynx.  In  the  last-mentioned  complaint  vesicles  may 
be  seen  on  the  fauces,  which  cannot  be  removed  ;  the  pain  is  much  more 
severe,  but  limited  ;  and  herpes  is  also  visible  on  the  lips.  Laryngeal 
diphtheria  cannot  be  distinguished  from  croupous  laryngitis,  and  these 
two  conditions  may  be  regarded  as  practically  identical.  The  nasal 
variety  must  not  be  forgotten.  Some  asthenic  eases  of  diphtheria  may 
be  difficult  to  recognize  at  first.  A  histoiy  of  exposure  to  infection  may 
aid  the  diagnosis,  but  it  must  be  remembered  that  diphtheria  may 
probably  arise  without  such  exposure. 

Influenza  is  sufficiently  characterized  by  its  epidemic  distribution  ; 
marked  febrile  symptoms,  with  great  depressioia ;  and  catarrhal  pheno- 
mena, when  present.  It  might  be  confounded  with  simple  catarrh, 
with  measles  in  its  eai'ly  stage,  or  with  dengue.  In  the  recent  epidemic 
probably  several  complaints  have  been  included  under  the  term  influenza. 

Whooping-Cough. — In  the  early  stage  this  complaint  cannot  be  diag- 
nosed with  certainty,  but  it  might  be  suspected  if  the  disease  is  epidemic  ; 
if  a  child  suffers  from  cough  of  a  violent  and  spasmodic  character ;  and 
if  there  is  much  pyrexia.  Subsequently  the  peculiar  fits  of  cough,  with 
charactei'istic  expectoration,  are  usually  absolutely  distinctive  of  whoop- 
ing-cough. In  doubtful  cases  ulceration  about  the  fra^num  linguas  might 
help  the  diagnosis. 

Mumps. — This  aiiection  is  also  veiy  easily  recognized  as  soon  as  the 
peculiar  inflammation  of  the  pai-otid  gland  sets  in,  running  its  special 
course.  The  local  condition  might  be  mistaken  for  inflamed  lymphatic 
glands  in  the  neighboui-hood.  The  metastatic  inflammations  in  connec- 
tion with  the  generative  oi'gans  which  ai-e  liable  to  arise  in  cases  of 
mumps  must  be  borne  in  mind. 

Glanders — Parcv. — When  these  diseases  are  fully  declared,  their- 
diagnosis  presents  no  difficulty.  At  the  onset  glanders  may  be  mistaken 
for  acute  or  subacute  rheumatism  ;  but  the  occiipation  of  the  patient 
might  at  any  rate  lead  to  the  suspicion  of  glanders  ;  while  in  this, 
affection  thei'e  is  more  prostration  from  the  tirst,  and  the  joints  are  not 
swollen  or  red. 

Malignant  Pustulh. — The  occupation  of  the  patient  is  an  important 
element  in  the  diagnosis  of  early  or  obscure  cases  of  malignant  pustule, 
and  this  complaint  should  always  be  borne  in  mind  under  such  circum- 
stances. The  external  manifestation  of  anthrax  has  been  mistaken  at 
first  for  a  mosquito-bite,  and  for  absorption  of  arsenic  through  an  abra- 
sion ;  and  later  on  for  malignant  facial  carbuncle,  a  poisoned  wound, 
and  primary  chancre  of  the  face.  When  the  pustule  presents  well- 
marked  characters,  there  ought  to  be  no  difficulty  in  diagnosis.  In 
doubtful  cases  the  finding  of  the  charactei'istic  bacilli  in  the  fluid  of  the 
vesicle  may  verify  the  diagnosis.  This  might  also  assist  the  diagnosis 
in  cases  where  there  is  mere  oedema.  Internal  anthrax  is  very  difficult 
to  diagnose  positively,  except  by  taking  into  consideration  the  occupa- 
tion of  the  patient,  and  it  is  liable  to  be  mistaken  for  many  other 
affections. 

Hydrophobia  is  another  quite  peculiar  disease,  the  symptoms  of  which 
are  highly  characteristic.  The  chief  liability  to  error  lies  in  the  fact 
that  a  patient  who  has  been  bitten  by  a  supposed  mad  dog  may  be 
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imagining-  all  kinds  of  symptoms  simulating  those  of  hydropliobia, 
especially'  if  of  a  nervous  oi-  hysterical  temperament.  The  complaint 
might  possibly  be  also  simulated  to  some  degree  by  tetanus,  epilepsy, 
hysteria,  or  mania,  but  there  can  rai'ely  be  any  real  difhculty  in  distin- 
guishing it  fi'om  these  conditions. 

Cholera. — During  an  epidemic  of  cholera,  it  is  the  safest  plan  to  treat 
any  case  presenting  suspicious  symptoms  as  being  of  this  nature.  Tlie 
painless  purging  and  vomiting,  Avith  "  rice-water '"  stools  ;  cramps  ;  in- 
tense thirst ;  great  restlessness  ;  suppression  of  secretions  ;  rapid  collapse ; 
and  peculiar  appearance  of  the  face,  are  but  too  significant  of  the  malady 
when  it  is  fully  developed.  A  sporadic  case  often  presents  much  diffi- 
culty, and  it  maybe  impossible  to  determine  whether  it  is  one  of  Asiatic 
cholera  or  choleraic  diaiThoea.  In  choleraic  diarrhcea  usually  some  cause 
can  be  found  for  the  attack;  the  symptoms  are  less  severe;  the  stools 
and  vomited  matters  contain  Ijile  ;  more  or  less  griping  is  felt ;  urine 
is  not  entirely  suppressed  ;  the  dui'ation  of  the  case  is  longer  ;  and  the 
mortality  is  much  less.  Cholera  may  set  in  so  violently  and  under  such 
circumstances  as  to  simulate  irritant  poisoning.  On  the  other  hand, 
intense  gastro-enteritis,  excited  by  poison  or  some  other  irritant  taken 
into  the  stomach,  has  been  mistaken  for  cholera ;  and  so  likewise  has 
the  collapsed  condition  resulting  from  the  ruptui'e  of  a  gastric  or 
duodenal  ulcer  into  the  abdominal  cavity. 

Cerkbro-si'INAL  Fever  is  another  very  well-marked  disease,  charac- 
terized by  the  circumstances  under  which  it  arises  ;  its  sudden  onset ; 
high  fever;  and  symptoms  indicative  of  grave  cerebro-spinal  meningitis. 
The  appearance  of  herpes,  or  of  purpuric  spots  and  haemorrhages,  may 
also  assist  the  diagnosis.  Tlie  complaint  might  be  mistaken  at  first  for 
typhus,  typhoid,  or  relapsing  fever ;  and  subsequently  for  tetanus  ;  but 
tliere  is  nioi'e  danger  of  its  being  confounded  witli  other  forms  of 
meningitis. 

Dengue — Plague — Y|':llo\v  Frver — Remittent  Fever. — The  diag- 
nosis of  these  diseases,  Avhicli  prevail  in  foreign  climates,  needs  but 
little  special  notice.  The  symptoms  of  dengue  and  plague  have  already 
been  sufficiently  described,  and  in  well-marked  cases  their  recognition 
must  be  very  easy.  Yellow  fevei'  and  malarial  remittent  fever  may 
resemble  each  other,  both  being  frequently  attended  with  a  yellow  skin, 
and  with  black  vomit.  The  points  of  distinction  are  said  to  be  as 
follows  : — Yellow  fever  is  contagious,  has  only  one  paroxysm,  and  is  not 
periodic  ;  a  second  attack  is  very  rare  ;  the  disease  cannot  prevail  at  a 
tempei-ature  at  which  malai-ial  fevers  are  often  met  with  ;  liBemorrhages 
and  albuminuria  are  very  common,  the  latter  being  almost  invariable  ; 
while  quinine  has  not  the  influence  over  the  disease  Avhich  it  exercises 
in  the  case  of  malarial  remittent  fever.  Relapsing  fever  might  possibly 
be  mistaken  for  yellow  fever,  but  it  differs  in  its  course ;  in  attacking 
chiefly  the  poor  and  destitute  ;  in  the  rarity  of  black  vomit,  and  com- 
parative infrequency  of  jaundice;  and  in  being  scarcely  ever  fatal.  In 
this  coiintry  no  such  difficulty  is  likely  to  pi'esent  itself.  Grave  cases  of 
malarial  poisoning  may  simulate  cerebral  meningitis,  pneumonia,  cholera, 
or  other  affections. 

Intermittent  Fever  occurring  in  this  country  is  almost  always  readily 
ix'cognized  by  its  peculiar  paroxysmal  febrile  attacks,  and  course  of 
temperature  ;  and  by  prevailing  in  certain  districts.  Some  difficulty 
might  be  experienced  at  first  in  distinguishing  a  case  of  ague,  where 
there  was  no  history  of  malarial  exposure,  which  is  not  always  easily 
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traced,  but  all  doubt  ought  to  be  removed  by  watching  the  patient  for  a 
day  or  two.  Cases  of  malarial  cachexia  might  also  afford  some  difficulty 
in  diagnosis,  if  their  history  were  not  known.  Other  conditions  which 
are  attended  with  intermittent  pyrexia  might  possibly  be  mistaken  for 
ague,  such  as  pyaemia  or  hectic  fever. 

A  very  useful  table  has  been  compiled  by  Dr.  William  Squire,  in  his 
work  on  the  "  Prevention  of  Infective  Fevers,"  and  it  has  appeared  to 
me  convenient  and  advantageous  to  include  it  in  this  chapter,  for  the 
purpose  of  reference,  with  the  view  of  aiding  in  preventing  the  spread 
of  infection. 

Table  for  each  infectious  disease  : — (i.),  of  the  time  at  which  it  is 
likely  to  show  itself  after  exposure  to  infection  ;  (ii.),  the  time  after 
separation  from  infection,  when,  if  no  illness  appear,  we  may  conclude 
the  disease  has  been  escaped  ;  (iii.),  the  time  for  the  rash  or  other 
characteristic  sign  of  the  illness  to  appear  after  the  first  sickening  for 
it ;  (iv.),  the  time  from  the  beginning  of  the  illness  to  the  end  of  infec- 
tiveness :  — 


Usual  time 

Possible 

For 

rash  or 

Duration  of 

Name  of  Disease. 

of 

[ncubation. 

interval. 

other  sign. 

infectiveness. 

(i-) 

(ii.) 

(iii.) 

(iv.) 

Sinall-pox  ... 

12  days  .. 

.  15  days 

.  2  to  3  days 

3  to  4  weeks 

Measles   

8  to  12    „  .. 

.  18  „ 

•  3  , 

,  4  „ 

3  „  4  „ 

Scarlet  Pever 

2 

3>         ^  )• 

.    8  „ 

2  „ 

„  8  „ 

Eubolla 

10 

„  21    „  .. 

3  weeks 

•  1  , 

2 

2  or  3  „ 

Chicken  Pox 

10 

„  1-1    „  •• 

.    2.1  „ 

1  „ 

a  fortnight 

Mumps 

12 

„  21    „  .. 

.    3  „ 

•  1  , 

,  5  ,, 

2  or  3  weeks 

"Whoopini?  Cough  .. 

6 

„  12  -  „  . 

.  a  fortnight  . 

•  1  , 

,  3  weeks 

( 
■( 

0  weeks  more 
or  less 

Diphtheria  ... 

2 

„  12    „  .. 

2  days 

6  or  8  weeks 

Enteric  Fever 

„  20  ., 

i  a  month  or 

,  12  „ 

.( 

r 

4  to  8  weeks 
or  more 

5 

1  more 

Typhus  Pever 

2 

„  12    „  .. 

.  a  fortnight  . 

5  „ 

!>  or  4  weeks 

Cholera 

2 

„    5    „  . 

.  a  week 

.  sudden 

uncertain 
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Chaptdu  XXIX. 

R  H  E  U  M  A  T  I  S  M  . 

This  terra  is  applied  to  very  diffei'ent  diseases,  some  of  wliicli  are 
entirely  of  a  local  nature.  Eor  convenience  sake,  however,  it  will  be 
expedient  to  consider  all  the  varieties  of  rheumatism  in  the  jjresent 
chapter. 

I.   Acute   Articui^ar  Rheumatism — Rheumatic  Fever. 

Etiology  and  Pathology. — It  is  genei'ally  believed  that  tlie  immediate 
pathohxiical  cn/ise  of  I'heuniatic  fever  consists  in  the  presence  in  the 
blood  of  some  morbid  material,  generated  within  the  system  in  conse- 
quence of  some  derangement  of  tlie  nutritive  and  eliminatory  processes, 
which  acts  as  a  direct  irritant  to  certain  tissues.  This  agent  is,  more- 
over, presumed  to  be  a  normal  constituent  of  one  of  the  ordinary  secre- 
tions or  excretions,  only  accumulated  in  excess,  the  common  opinion 
being  that  it  consists  of  lactic  acid.  The  results  of  experiments  seem  to 
favour  this  view,  the  usual  phenomena  of  acute  I'heumatism  having  been 
pi'oduced  by  injecting  this  acid  into  serous  cavities,  as  well  as  during 
its  internal  administration. 

Another  view  maintained  as  to  the  oi'igin  of  rheumatic  fever  is  that 
it  depends  upon  some  disturbance  of  the  nervous  system.  Mr.  Hutchin- 
son calls  rheumatism  a  "  catarrhal  arthritis,"  and  is  of  opinion  "  that  it 
is,  in  the  main,  a  liability  to  joint-disease,  brought  about  by  exposure 
to  cold  and  wet,  through  I'etlex  nervous  influence."  Others  think  that 
the  nervous  centres  are  affected  by  the  lactic  acid,  aiid  that  they  react 
ujjon  the  joints ;  while  still  another  view  supposes  that  a  primary  dis- 
turbance of  the  nei'vous  system  leads  to  disorder  of  nutrition,  and  the 
consequent  production  of  lactic  or  other  acids,  which  directly  cause  the 
symptoms  of  acute  rheumatism.  Dr.  Harkin  attributes  the  complaint 
to  the  nervous  system,  but  believes  that  it  is  essentially  a  specific  foi-m 
of  endocarditis  of  neuropathic  origin,  generally  allied  with  myocarditis, 
which  leads  to  subsequent  changes  in  other  structui'es. 

Prof.  Latham,  of  Cambridge,  has  propounded  a  very  elaboi'ate  theoiy 
as  to  the  pathology  of  acu^te  rheumatism.  He  believes  that  glycocine  is 
abundantly  formed,  as  well  as  uric  and  lactic  acids  in  the  tissues,  (xly- 
cocine  is  derived  from  glycocholic  acid,  a  constituent  of  bile,  which  is 
normally  transformed  in  the  intestines  into  this  substance  and  cholic 
acid ;  the  glycocine  passes  to  the  liver  and  is  changed  into  urea.  Im- 
perfect hepatic  metabolism  leads  to  the  combination  of  glycocine  with 
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other  substances  to  form  uric  acid.  This  a.cid  affects  the  vaso-motor 
nerves  controlling  the  arterioles  of  the  muscles,  at  first  stimulating  and 
then  paralyzing  them,  and  causing  dilatation  of  the  vessels,  followed  by 
increased  hydration  and  oxidation,  and  consequent  pyrexia.  Excessive 
formation  of  lactic  acid  leads  also  to  dilatation  of  the  arterioles  of  the 
affected  pai"ts,  and  stimulation  of  the  sweat-centres. 

Hueter  has  advanced  his  germ-theory  of  inflammation  to  account  for 
acute  rheumatism,  supposing  that  micrococci  enter  the  system  and  set 
up  endocarditis,  the  joint-affection  being  secondary  to  this,  and  due  to 
embolism.  Bacilli  and  micrococci  have  been  found  in  the  blood,  in 
serous  and  synovial  effusions,  and  in  endocardial  lesions  in  cases  of 
acute  rheumatism ;  and  Popow  affirms  that  he  has  reproduced  the 
disease  in  small  animals  by  injecting  a  cultivated  species  of  micro- 
coccus, obtained  from  the  articular  fluid  of  a  patient  suffering  from 
rheumatic  fever.  Maclagan  attributes  the  complaint  to  a  miasm  entering 
the  system  from  without. 

Sir  Dyce  Duckworth,  following  Charcot  and  Hutchinson,  believes 
that  there  is  a  basic  arthritic  stock  or  diathesis,  from  which  arise  as 
branches  two  main  classes  of  disorder,  commonly  recognized  as  rheu- 
matism and  gout. 

Exciting  causes. — The  ordinary  exciting  cause  of  acute  rheumatism 
is  a  sudden  chill,  induced  by  exposure  to  cold  and  wet ;  sitting  in  a 
draught  when  heated  or  perspiring;  neglecting  to  change  wet  clothes; 
or  in  various  other  ways.  It  is  believed  that  it  may  also  be  px^oduced 
by  excessive  muscular  exertion.  In  not  a  few  instances  no  definite  cause 
can  be  fixed  upon.  Errors  in  diet,  digestive  and  hepatic  derangements, 
supjjression  of  menses,  excessive  lactation,  and  numerous  other  disturb- 
ances have  been  ranked  as  causes  of  this  complaint,  but  on  no  adequate 
gr<mnds.  Scarlatina  is  followed  by  acute  rheumatism  in  some  instances, 
probably  hj  interfering  with  the  excretory  functions  of  the  skin.  It 
seems  to  be  occasionally  connected  with  the  puerperal  state. 

Predisposing  causes. — Acute  rheumatism  is  distinctly  a  hereditary 
disease,  and  tends  to  I'un  in  families,  though  to  a  much  less  degree  than 
gout.  It  chiefly  attacks  for  the  first  time  persons  fi'om  15  to  35  yeai's 
old,  being  especially  frequent  between  16  and  20,  but  no  age  is  exempt, 
and  a  good  many  cases  are  met  with  in  young  childi'en.  Previous 
attacks  decidedly  increase  the  predisposition  to  the  disease.  More 
cases  are  met  with  among  males,  and  in  the  lower  classes,  on  account  of 
their  greater  exposure  to  the  ordinaxy  exciting  causes.  Climate  and 
season  have  considerable  influence,  the  affection  occuri-ing  mainly  in 
temperate  but  very  moist  climates,  and  where  sudden  changes  of  tempera- 
ture are  experienced.  It  is  far  less  common  in  tropical  and  very  cold 
countries ;  and  in  this  country  is  unfrequent  during-  the  months  of  July, 
August,  and  September.  A  lai'ge  number  of  cases  are  met  with  in  the 
eastern  counties  of  England.  The  same  conditions  influence  the  pre- 
valence of  the  complaint  at  different  seasons.  A  state  of  ill-health  from 
any  cause  is  said  to  predispose  to  rheumatic  fever,  as  well  as  mental 
depression  or  anxiety;  but  many  individuals  are  attacked  when  in 
apparently  perfect  health  and  spirits.  Joints  which  are  much  used,  or 
which  have  been  injured,  are  particularly  liable  to  become  affected  in 
the  course  of  the  disease.  Occupations  involving  exposure  and  hard 
work  predispose  materially  to  acute  rheumatism. 

Anatomical  Characters. — The  morbid  changes  associated  with  acute 
rheumatism  ai'S  chiefly  evident  in  connection  with  fibrous,  fibro-serous, 
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and  synovial  structures.  A  variable  number  of  the  joints  of  the  limbs 
present  signs  of  acute  inflammation.  The  synovial  niemljrane  is  very 
vascular,  thickened,  and  relaxed  ;  there  may  be  a  deposit  of  moi-e  or 
less  lymph  ;  and  the  joint  contains  a  modei'ate  quantity  of  fluid-eft'asion, 
chiefly  serous,  but  having  flakes  of  fibrin  and  leucocytes  floating  in  it. 
The  tissues  around  an  affected  joint  are  much  infiltrated  with  fluid.  In 
cases  of  long  duration  pus  may  form,  and  the  cartilages  sometimes 
become  eroded.  The  sheaths  of  tendons  may  also  be  inflamed,  and 
occasionally  they  contain  a  pixrulent  fluid.  The  muscles  are  often  dark, 
soft,  and  infiltrated  in  fatal  cases. 

In  the  majoi'ity  of  cases  where  deatli  occui'S  fi'om  ]-lienm;itic  fever, 
the  morbid  appearances  characteristic  of  pericarditis,  endocai-ditis,  or 
myocarditis  are  visible.  Fibrinous  vegetations  are  common  in  the  heai't, 
even  when  no  inflammation  exists.  Evidences  of  ]m]inon;iry  or  other 
complications  may  also  be  present. 

The  blood  contains  excess  of  fibrinogenous  elements,  and  becomes 
Initt'ed  and  cupped  during  coagulation.  The  solids  genei'ally  are  dimin- 
ished, but  they  ai^e  in  excess  in  the  serum.  It  is  d()ul)tt'ul  whetlier 
lactic  acid  can  be  detected  in  the  blood. 

Symi^toms. —  1.  Invasion. — An  attack  of  rheumatic  fever  may  set  in 
gradually,  being  jU'cceded  by  a  state  of  general  ill-health  for  some  time  ; 
but  usually  the  invasion  is  prominently  marked  by  chills,  or  occasionally 
by  distinct  rigors.  These  are  followed  by  pyrexia  ;  and  soon  tlie  joints 
01'  other  structui'es  become  affected. 

2.  Actual  attack. — When  acute  rheumatism  is  established,  tlie  symp- 
toms are  in  nmst  cases  vei-y  characteristic,  being  both  general  aiul  local, 
the  lattei'  being  connected  with  the  joints,  but  the  two  classes  of  s_ymp- 
toms  are  b}'  no  means  always  in  proportion  to  each  other. 

a.  General. — The  patient  complains  of  general  aching  and  stiffness, 
and  presents  an  aspect  of  pain  and  suffering,  combined  with  restlessness 
and  weariness,  but  is  unable  to  move,  on  account  of  the  painful  state  of 
the  joints,  being  often  quite  helpless.  Usually  there  is  copious  pei'spira- 
tion,  the  patient  being  bathed  in  sweat,  which  has  a  peculiarly  sour  or 
acrid  smell,  and  is  genei'all}'  very  acid  in  reaction  ;  this  is  not  invariably 
the  case,  however,  and  it  is  stated  that  the  sweat  may  be  acid,  neutral, 
or  alkaline  in  different  parts  of  the  skin  in  the  same  patient.  Sudamiua 
appear  not  uncommonly,  and  they  may  be  extremely  abundant,  coming 
out  in  successive  crops.  Thei-e  are  the  ordinaiy  symptoms  accompany- 
ing pyrexia.  The  pulse  is  generally  full  and  sti'ong.  The  t(mgue  is 
thickly  coated ;  wdiile  there  is  much  thirst,  with  anorexia,  and  constipa- 
tion. The  urine  is  markedly  febrile,  deposits  urates  abundantly,  and 
sometimes  contains  a  little  albumen.  Patients  often  cannot  sleep  on 
account  of  the  pain  which  they  suffer,  but  there  are  no  pai'ticular  head- 
symptoms  as  a  rule.  Occasionally  slight  delirium  is  observed.  In  some 
instances  the  general  symptoms  tend  to  assume  a  typhoid  character. 

b.  Local. — It  is  the  middle-sized  joints  which  are  most  commonly 
attacked  in  rheumatic  fever,  namely,  the  elbows,  wrists,  knees,  and 
ankles,  but  the  other  articulations  are  by  no  means  exempt.  Usually 
many  joints  ai'e  involved  in  succession,  the  complaint  exhibiting  an 
erratic  tendency,  and  often  the  symptoms  subsidi-  in  one  ai'ticulaf ion 
as  they  appear  in  another,  but  several  may  be  implicated  together. 
The  same  joint  may  be  attacked  more  than  once  in  the  course  of  the 
disease.  A  disposition  to  symmetry  in  the  joints  which  are  involved  is 
frequentljr  noticed. 
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An  affected  joint  is  more  or  less  red,  either  unifoi-mly  or  in  patches ; 
swollen  and  enlarged  ;  and  hot.  The  amount  of  enlai'gement  varies, 
and  the  swelling  is  due  partly  to  infiltration  of  the  tissues  around  the 
joint,  partly  to  effusion  into  its  interior.  The  skin  sometimes  pits  on 
pressure.  There  is  considerable  pain  and  tenderness,  which  is  aggravated 
at  night ;  and  any  . movement  causes  much  distress.  In  character  the 
pain  is  dull  and  aching  as  a  rule,  and  may  be  so  severe  as  to  make  patients 
cry.  Frequently  the  suffei'ing  is  less  intense  when  the  swelling  is  con- 
siderable. 

Temperature, — The  pyrexia  of  acute  rheumatism  is  of  an  irregulai'ly 
remittent  type.  The  ascent  nsually  lasts  about  a  week,  but  it  may  be 
longer  or  shorter  than  this.  The  temperature  in  most  cases  ranges  from 
100°  to  104°,  and  is  generally  in  proportion  to  the  number  of  joints 
involved,  and  the  intensity  of  the  inflammation,  but  by  no  means  always. 
The  stationary  'period  varies  greatly  in  duration  ;  there  is  generally  a 
considei'able  difference  between  morning  aiid  evening  temperatui-e. 
Defervescence  is  gradual  and  indefinite  in  most  cases,  crisis  being  rare. 
The  implicated  joints  may  indicate  a  higher  temperature  than  other 
parts.  Rheumatic  fever  is  one  of  the  diseases  in  which  hyperpyrexia  is 
most  frequently  observed,  a  remax'kably  sudden  rise  in  temperature 
taking  place,  attended  with  grave  symptoms,  namely,  severe  rigors  ; 
marked  general  depression  ;  prominent  nervous  phenomena  ;  and  some- 
times jaundice,  diarrhoea,  or  haemorrhages ;  death  usually  speedily 
ensuing  unless  prevented  by  treatment.  The  temperature  may  reach 
109°,  110°,  112°,  or  more,  and  continues  to  rise  after  death.  Irregu- 
larities in  temperature  are  very  common  in  rheumatic  fever,  even  apart 
from  any  complications,  and  the  latter  are  often  not  indicated  by  the 
thermometer  in  this  disease.  A  disproportion  between  the  temperature 
and  the  ]>ulse  is  fi'eqaently  observed. 

Subacute  Rheumatism. — A  subacute  variety  of  rheumatism  is  by 
no  means  uncommon,  especially  in  hospital  practice,  which  is  very 
troxiblesome.  There  is  but  slight  pyrexia,  and  one  or  more  joints  con- 
tinue to  be  affected  for  a  long  time,  with  but  little  change,  except  that 
occasional  exacerbations  are  liable  to  occur  from  slight  causes,  or  even 
without  any  evident  cause.  The  joints  implicated  are  not  much  de- 
formed, nor  are  they  structurally  altered  to  any  marked  degree.  The 
general  condition  is  usually  much  below  pai'. 

Complications  and  Sequels. — In  most  cases  certain  internal  organs 
and  structures  are  implicated  in  the  course  of  an  attack  of  rheumatic 
fever,  and  the  resulting  morbid  conditions  are  ordinarily  classed  as 
complications,  but  in  reality  some  of  them  are  parts  of  the  disease,  and 
they  may  occur  ivithout  any  joint- affection.  At  present  they  will  be 
merely  enumerated,  as  their  symptoms  and  signs  are  described  in  other 
parts  of  this  work,  but  it  must  be  specially  noted  that  they  may  come 
on  very  insidiously,  and  should  therefore  be  constantly  watched  for, 
especially  those  connected  with  the  heart,  this  oi'gan  being  examined 
at  least  once  or  twice  daily  during  an  attack  of  rheumatic  fever.  These 
complications  chiefly  include : — -1.  Cardiac  affections,  namely,  pericar- 
ditis ;  endocarditis,  with  consequent  valvular  disease,  or  ulcerative 
endocarditis  ;  myocarditis ;  and  the  formation  of  fibrinous  deposits  in 
the  cavities  of  the  heart.  2.  Pulmonary  diseases,  including  pleurisy ; 
pneumonia,  chiefly  catarrhal ;  bronchitis ;  congestion  and  oedema  of 
the  lungs  ;  and  pulmonary  gangrene  in  exceptional  cases.  3.  Rarely 
peritonitis.      4.   Cerebral    and    spinal    meningitis    very    rarely.  In 
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alcoholic  subjects  delirium  tremens  may  supervene;  and  a  peculiar 
form  of  insanity  has  been  described.  The  cai-diac  aifections  are  by  far 
the  most  cf)mmon,  and  ai'e  especially  fi'equent  in  the  young,  being- 
met  with  in  cases  of  all  grades  of  severity,  although  theii- frequency  and 
intensity  are  as  a  rule  in  proportion  to  the  degree  of  joint-aft'ecticin. 
They  become  more  common  in  second  and  third  attacks.  Rheumatic 
pericarditis  is  said  to  be  three  times  more  frequent  in  men  above  the  age 
of  twenty-five  than  in  women,  and  this  is  attributed  to  tlie  laborious 
occupations  which  men  follow.  Sometimes  cai'diac  and  pulmonary  com- 
plications occur  together,  a  very  grave  combination. 

Choi'eiform  movements  are  not  uncommon  in  acute  I'henmatisin.  or 
even  a  distinct  attack  of  chorea,  especially  in  children.  It  is  supposed 
by  many  that  the  chorea  is  of  embolic  origin,  being  due  to  the  plugging' 
of  the  small  vessels  of  some  part  of  the  brain  with  pai'ticles  of  tibi'in, 
conveyed  from  the  lieai't.  Rheumatic  subjects  are  liable  to  serious 
inflammatory  affections  in  connection  with  the  eye,  namely,  ophthalmia, 
sclei'otitis,  or  iritis.  Cutaneous  complications  not  uncommonly  accom- 
pany rheumatism,  of  the  natui'e  of  ei'ythema,  ui'ticaria,  or  ])urpura. 
These  eruptions  have  been  variously  named,  such  as  peliosis  rheumatica, 
ei'ythema  multiforme,  and  pui-pura  ui'ticans  ;  erythema  nodosum  is  an 
important  foi'm.  (Ji-chitis  or  inflammation  of  the  tunica  vaginalis  is 
occasionally  met  with.  Rheumatism  appears  to  have  some  detinite 
relation  to  acute  tonsillitis,  the  two  complaints  being  sometimes  asso- 
ciated, and  Dr:  William  Hill  has  described  different  forms  of  tonsillitis 
in  rheumatic  fever,  subacute  rheumatism,  and  the  chronic  rheumatic 
state.  There  seems  every  reason  to  believe  that,  although  essentially 
distinct  diseases,  rheumatism  and  gout  may  be  present  in  the  same 
subject,  constitiiting  true  "  rheumatic  gout."  Mr.  Hutchinson  says 
that  probably  rheumatic  gout  is  far  more  common  than  pure  gout,  hnt 
infinitely  less  common  than  pure  rheumatism. 

Sequi'lce  very  often  follow  rheumatic  fever,  the  most  important  of 
these  being  j^ermanent  organic  disease  of  one  or  more  of  the  orifices  or 
valves  of  the  heart,  especially  the  mitral,  which  leads  to  subsequent 
changes  in  this  organ.  In  some  cases  pericardial  adhesions  remain. 
Not  uncommonly  the  patient  continues  in  a  weak  and  anremic  condition 
for  some  time.  In  one  case  which  came  under  my  observation,  a  state  of 
imbecility  remained  after  an  attack  of  acute  ilieumatism. 

It  will  be  convenient  to  notice  here  certain  subcutaneous  nodules, 
described  by  Drs.  Bai'low  and  Warner  as  occurring  in  children  and 
young  adults,  the  subjects  of  rheumatism  and  choi'ca.  They  are  obsci'ved 
in  connection  with  fascia?  and  tendons,  esj^ecially  near  joints,  most 
frequently  over  the  back  of  the  elbow,  over  the  malleoli,  and  on  the 
margins  of  the  patella.  1'hey  vary  in  size  from  a  mustard  seed  to  a 
hitter  almond  ;  are  slightly  movable  usually  ;  mostly  symmetrical  ;  and 
consist  of  loose  fibrous  bundles,  sometimes  very  vascular,  but  never 
becoming  bony.  The  skin  over  them  is  simply  raised,  witliout  any 
heat,  pain,  redness,  or  infiltration ;  and  often  there  is  no  pyrexia, 
marked  fever  being  i-are.  The  nodules  may  appear  in  one  crop,  or  in 
succession  ;  oi-  they  may  subside  partially  or  entirely,  and  then  i-eap|)e<ir. 

CoUKsio,  DuRATiox,  AND  TERMINATIONS. — Cases  of  i-heuiiiatic  fever 
differ  greatly  in  sevei'ity,  and  thei'efore  their  course  and  durntion  are 
exceedingly  variable,  but  favourable  cases  generally  become  convalescent 
within  from  three  to  six  weeks.  Complications  will  necessarily 
materially  influence  their  dui'ation.     Ilelapsi's  are  also  frequent.  The 
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'termination  in  the  great  majority  of  cases  is  in  recovery,  so  far  as  the 
general  health  is  concerned,  but  permanent  organic  mischief  often  remains 
behind,  especially  in  connection  with  the  heart.  Sometimes  stiffness 
■of  joints  continues  for  a  considerable  period,  or  they  may  become 
chronically  affected;  they  are  also  liable  to  subsequent  neui'algic  pains. 
Death  generally  results  either  from  internal  complications ;  or  from 
hyperpj'rexia. 

Diagnosis. — Gout  is  the  chief  disease  from  which  rheumatism  has  to 
be  distinguished  ;  the  points  of  difference  will  be  considered  under  gout. 
Articular  rheumatism  has  also  to  be  diagnosed  from  the  other  forms. 
Rheumatic  fever  may  be  simulated  at  first  by  erysipelas,  py  semi  a,  trichi- 
nosis, dengue,  influenza,  or  the  early  stage  of  glanders.  The  symptoms 
occuri'ing  during  the  apyrexial  period  of  relapsing  fever  may  also 
i-csemble  those  of  acute  I'lieumatism.  Care  must  be  taken  not  to 
mistake  between  local  inflammation  of  a  joint  and  rheumatism.  It 
must,  moreover,  be  remembered  that  the  joints  may  not  be  implicated 
in  the  least  in  a  rheumatic  case,  or  so  slightly  that  they  are  over- 
looked ;  special  attention  must  be  paid  to  the  I'ecognition  of  acute 
rheurnatism  in  young  children  under  snch  circumstances.  The  presence 
•of  subcutaneous  nodules  is  considered  by  Drs.  Barlow  and  Warner 
as  an  aid  in  the  diagnosis  of  a  rheumatic  condition,  when  associated 
with  chorea  and  heart  disease,  although  no  history  of  rheumatic  fever 
can  be  obtained. 

Prognosis. — As  regards  life  and  death,  the  prognosis  is  very  favour- 
able in  cases  of  acute  rheumatism,  but  in  many  instances  it  is  grave  with 
respect  to  the  future  condition  of  the  patient,  on  account  of  the  organic 
mischief  which  has  been  set  up.  The  chief  indications  of  immediate 
danger  are  a  very  high  temperature,  or  one  remaining  high  for  some 
time;  severe  nervous  disturbance;  adynamic  symptoms;  extensive 
complications  affecting  the  heart  oi'  lungs,  or,  still  more,  a  combination 
of  both;  cerebi-al  or  spinal  meningitis;  and  deficieaicy  of  excretions. 
Chorea  is  considered  to  be  a  highly  dangerous  complication,  especially 
when  accompanied  with  dysphagia.  The  subcutaneous  nodules  in 
children,  although  unimportant  in  themselves,  are  said  to  be  of  sei'ious 
import,  because  in  several  cases  the  associated  heart-disease  has  been 
found  actively  progressive. 

Treatment. — The  indications  which  need  attention  in  managing  a  case 
■of  rheumatic  fever  may  be  stated  as  follows  : — 1.  To  study  the  general 
comfort  of  the  patient,  and  to  protect  in  every  possible  way  against  expo- 
sure. 2.  To  encourage  free  excretion.  3.  To  get  rid  of  or  to  neutralize 
the  23oison  in  the  blood,  if  this  can  be  effected.  4.  To  attend  to  the 
joints.  5.  To  relieve  symptoms.  6.  To  use  every  means  of  preventing 
complications,  and  to  treat  them  as  they  arise. 

Of  course  it  is  desirable  that  a  patient  suffering  from  rheumatic  fever 
should  be  restored  to  health  as  speedily  as  possible,  but  it  is  a  matter  of 
much  greater  consequence  that  the  attack  should  be  passed  through 
without  any  permanent  organic  mischief  being  left  behind,  than  that 
convalescence  should  be  established  within  this  or  that  number  of  days 
or  weeks. 

1.  General  mauagemeut. — The  patient  should  be  placed  in  a  com- 
fortable bed,  between  soft  blankets,  the  limbs  being  made  as  comfort- 
able as  possible  by  means  of  pillows.  A  flannel  shirt  should  be  worn, 
which  must  be  frequently  changed  when  there  is  much  sweating.  It 
is  important  to  avoid  anything  like  a  chill,  hence  the  bed  should  be 
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carefully  protected  from  all  draughts,  and  patients  should  not  bo 
allowed  to  throw  oft'  the  bed-clothes,  which  they  are  much  inclined  to 
do.  It  is  my  practice  in  severe  cases  to  wrap  up  all  the  middle-sized 
joints,  whether  affected  or  not,  in  cotton-wool,  and  also  to  place  a  thin 
layei'  over  the  anterior  surface  of  the  chest.  The  fx'ont  of  the  shirt  may 
be  cut  in  such  a  way  as  to  form  a  flap  covering  tlie  region  of  the  heart, 
so  that  l)y  drawing  it  aside  tliis  region  may  be  examined  without  dis- 
turbing the  patient,  oi'  unduly  exposing  the  chest.  The  c<)tt(ni-wool 
must  be  renewed  Avhen  it  becomes  impregnated  with  pei'spiration,  the 
surface  being  dried  before  each  fresh  application  is  made. 

The  diet  ought  not  to  be  too  low,  but  should  consist  of  a  good  quantity 
of  beef-tea  and  milk,  regularly  administei'cd.  Lemonade  or  barley-watei- 
should  be  freely  allowed  as  a  drink,  as  well  as  ice  to  sm-k.  Alcoholic 
stimulants  are  not  i-equired  in  ordinary  practice  as  a  rule  ;  in  hospital 
practice,  howevei-,  patients  often  need  a  little  wine  or  brandy,  and  some- 
times considerable  quantities  are  required,  should  there  be  any  marked 
tendency  t(jwards  debility  or  prostration.  The  bowels  should  be  kept 
regulai'ly  opciuMl. 

2.  Therapeutic  treatment. — It  cannot  be  too  strongly  enfoi-ced  at  the 
pi'csent  day  that  no  one  routine  line  of  treatment  can  be  absolutely 
relied  upon  in  dealing  with  cases  of  acute  I'lieumatism.  Observations 
have  been  made  to  prove  that  the  disease  runs  an  eqnally  favour- 
able course  without  medicines,  as  when  these  are  administered.  This 
is  probably  true  with  regard  to  a  certain  number  of  cases,  if  the 
measui-es  already  mentioned  are  carefully  attended  to.  Until  witliiu 
the  last  few  years  the  alkaline  treatment  was  most  in  vogue,  and  I  still 
believe  that  it  is  the  most  useful  in  some  instances.  In  carrying  out 
this  treatment  bicarbonate  of  potassium  is  the  pi-eparation  usually 
selected,  given  in  doses  of  30  to  40  grains  every  two  to  four  hours,, 
though  some  practitioners  have  employed  much  larger  doses.  Others 
prefer  certain  vegetable  salts,  such  as  the  citrate  or  tartrate,  and 
these  have  the  advantage  that  they  can  be  made  into  a  pleasant  drink.. 
Salts  of  sodium  are  also  used  by  some  instead  of  those  of  potassium. 

The  remedies  whicli  have  continued  most  in  favour  since  their  intro- 
duction for  the  treatment  of  rheumatic  fever  are  salicin,  salicylic- 
acid,  and  salicylates,  especially  the  salicylate  of  sodium.  These  are 
administered  in  doses  of  from  10  to  20  or  30  grains,  at  intervals  of  one 
to  three  or  four  hours,  according  to  circumstances.  The  conclusions 
which  I  have  arrived  at  from  personal  experience  of  the  employment  of 
these  drugs  are  : — 1.  That  in  a  considerable  proportion  of  cases  they  are 
decidedly  useful,  in  the  way  of  checking  the  progi'ess  of  the  disease  ; 
lowering  the  temperature  ;  and  relieving  the  joint-symptoms.  2.  That 
they  are  more  effectual  in  mild  than  in  severe  cases.  3.  Tliat  these 
drugs  uttei'ly  fail  in  not  a  few  instances,  and  therefore  can  by  no  means 
be  implicitly  relied  ixpon,  and  certainly  do  not  possess  the  antidotal  or 
almost  specific  action  in  the  treatment  of  acute  rheumatism  which  has 
been  attributed  to  them.  4.  That  they  are  of  little  or  no  value  in  tlie 
prevention  or  treatment  of  cardiac  complications  ;  and  may  prove  highly 
dangei'ons,  if  the  action  of  the  heart  is  much  weakened  or  embari-assed. 
5.  That  in  some  instances  in  which  these  medicines  have  signally  failed, 
alkalies  or  other  modes  of  treatment  have  proved  undoubtedly  etticacious. 
Different  practitioners  combine  various  other  drugs  with  these  remedies, 
to  serve  particular  pui-poses,  sitch  as  opium,  aconite,  or  aromatic  spirit  of 
ammonia ;  and  nncpiestionably  the  combination  of  the  salicylic  acid  and 
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alkaline  treatment  is  sometimes  advantageous.  The  administration  of 
this  class  of  drugs  needs  to  be  watched,  as  they  may  produce  unpleasant 
or  even  dangerous  effects.  Salol  was  introduced  as  having  cei'tain 
.advantages  over  the  other  pi'cparations,  but  experience  has  not  proved 
favourable  to  its  use. 

Opium  is  another  remedy  of  great  A^alue  in  some  cases  of  acute  rheu- 
matism. It  is  best  given  in  the  solid  form,  in  doses  of  gr.  j-i  every 
three  or  four  hours,  according  to  the  indications  present ;  or  Dover's 
powder  is  sometimes  useful.  This  drug  not  only  relieves  pain,  procures 
sleep,  and  sustains  the  nervous  system  ;  but  it  also  calms  any  excited 
cardiac  action,  and  thus  tends  to  prevent  inflammatory  complications. 
Morphine  is  also  veiy  useful,  and  may  be  administered  by  subcutaneous 
injection. 

Some  of  the  numerous  other  plans  which  have  been  advocated  for 
the  treatment  of  rheumatic  fever  require  brief  notice. 

Among  the  I'emedies  I'ccommended  may  be  mentioned  nitrate  of  potas- 
sium, iodide  of  potassium,  phosphate  of  ammonium,  benzoates,  and 
various  other  salts  ;  lemon- juice,  in  quantities  of  from  5  iij  to  5  xij  or 
more  in  the  twenty-foui-  hours  ;  quinine  or  some  pi'eparation  of  cinchona 
bark  in  full  doses;  tincture  of  pei'chloiide  or  other  preparations  of  iron. 
Some  practitioners  use  colchicum,  but  this  drug  is  of  doubtful  value  in 
rheumatism.  Certain  remedies  which  act  powerfully  upon  the  heart 
have  also  been  employed,  namely,  aconite,  digitalis,  and  especially 
veratrum  viride.  They  may  possibly  have  the  effect  of  diminishing  the 
tendency  to  cardiac  inflammations,  but  require  careful  watching  during 
their  administration.  Some  of  the  more  modern  antipyretics  have  been 
tiied,  such  as  thallin  and  antipyrin,  but  with  doubtful  results.  Tri- 
methjdamine,  ichthyol,  tinctui-e  of  ergot,  tincture  of  canthaiides,  and 
tincture  of  actiea  racemosa  are  among  the  numerous  other  drugs  which 
have  been  recommended  in  the  treatment  of  rheumatic  fever. 

The  special  ti'eatment  of  acute  i-heumatism  by  blistei's  demands  bi-ief 
notice.  It  has  long  been  the  practice  to  produce  a  blister  over  or 
near  an  individual  joint,  for  the  purpose  of  relieving  severe  pain, 
or  aiding  absoi'ption  of  effusion.  The  late  Dr.  Todd  recommended 
small  blisters,  fi'om  the  size  of  a  half-crown  to  a  crown  piece,  to 
be  repeated  in  rapid  succession  over  different  jjarts  of  the  joint. 
The  late  Dr.  Herbert  Davies  advocated  the  following  specific  plan  of 
treating  rheumatism  : — Every  joint,  large  and  small,  attacked  by 
pain,  heat,  and  swelling,  is  surrounded  simultaneously  by  circular  and 
bi'oad  strips  of  emplastrum  lyttfe  or  zones  of  blistering  fluid,  which 
are  to  remain  above  or  below  the  inflamed  joints,  until  a  full  dischai'ge 
of  serum  is  obtained,  such  a  discharge  being  favoured  by  the  applica- 
tion of  large  linseed-meal  poultices.  Dr.  Harkin,  in  accordance  with 
his  theory  of  the  endocardial  origin  of  rheumatism,  advocates  the 
treatment  of  this  disease  by  the  earlj'  application  of  a  blister  over  the 
cai-diac  region,  so  as  to  j^i'oduce  a  derivative  or  counter-irritant  effect 
upon  the  inflamed  endocardium,  and  thus  to  prevent  any  further 
mischief. 

Various  baths  and  allied  methods  of  treatment  have  been  much  advo- 
cated for  rheumatic  fever,  namely  : — the  hot-air  or  vapour  bath  ;  dif- 
ferent forms  of  cold  bath ;  the  wet-pack ;  the  hot  blanket  bath ;  or 
sponging  the  skin  with  cold  or  tepid  water. 

3.  Xiocal  treatment. — If  possible,  it  is  desirable  not  to  apply  any- 
ihing  to  the  joints  except  cotton-wool,  but  in  some  instances  the  pain  is 
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so  severe  tliafc  other  local  applications  must  be  resorted  to.  As  a  rule 
■warm  anodyne  fomentations  or  poultices,  containing  opium,  belladonna,  or 
tlieir  active  principles,  give  most  relief.  To  be  of  any  use  they  must  be  put 
on  verv  hot  ;  be  well  covered  with  oil-silk  oi'  mackintosh  ;  and  frequently 
changed.  I  have  often  tried  the  local  application  of  an  all-aline  solution, 
as  I'eeommended  by  some  authoiities,  but  in  my  experience  this  measure 
has  not  ajipeared  to  be  of  much  service,  unless  opium  is  added  to  the 
solution.  The  use  of  a  solution  of  salicylate  of  sodium  in  this  wa}'  has  been 
advocate'd.  ('oJil  cniiijin'sses  have  been  much  commendeil.  Possibly  the 
application  of  two  or  three  leeches  might  be  serviceable  in  exceptional 
cases.  Free  blistering  with  liquor  epispasticus  certainly  not  unfre- 
quently  gives  speedy  relief  as  I'egards  the  pain.  It  is  not  uncommon 
for  a  joint  to  show  a  tendency  to  remain  chi'onically  affected  aftei'  the 
general  symptoms  have  subsided.  If  tliis  happens,  the  application  of  a 
blister  or  of  tincture  of  iodine  may  l)e  iirst  tried,  but  if  a  sjieedy  effect  is 
not  pi'oduced,  I  have  found  much  benefit  from  stra|)ping  the  articulation 
carefully  and  efficiently  with  ammoniacum  and  mercuiy  plaster.  If 
there  is  much  effusion,  it  has  been  suggested  to  tap  tlie  joint  hy  means 
of  the  aspirateui;. 

4.  Symptaiixatic  treatment.  — The  management  of  most  of  the 
symptoms  wliicii  Jiiay  call  for  intei-ference  in  cases  of  rheumatic  fever 
has  been  sufficiently  indicated  in  the  preceding  remarks.  Tlie  occurrence 
of  hypei'pyrexia  indicates  immediate  recourse  to  the  em]iloyment  of  cold, 
as  described  under  fever,  with  quinine  in  full  doses  intt'rjially,  and  the 
fi'ee  administrati(3n  of  stimulants.  1'he  cases  successfully  ti-eated  in  this 
way  prove  that  patients  may  thus  be  saved  when  in  an  appai'ently 
hopeless  condition. 

5.  The  ti'eatment  of  the  several  complications  of  rheumatic  fever 
will  be  considei'ed  in  their  respective  chapters.  At  ]^resent  I  will  only 
expi'css  the  opinion  that  very  rarely  is  any  kind  of  Idceding  justifiable 
for  the  inflammatory  affections,  and  tliat  calomel  sliould  never  be  given 
as  an  antiphlogistic.  Opium  must  be  used  with  caution  if  the  lungs 
are  involved ;  and  free  stimulation  is  then  demanded.  In  cerebi/al  or 
spinal  meningitis  ice  should  I)e  applied  locally. 

(i  Much,  care  is  needed  duiing  convalescence  from  rheumatic  fever, 
warm  clothing  being  worn,  witli  flannel  lu.'xt  tlie  skin,  and  ever}' form 
of  exposure  avoided.  The  diet  should  be  improved  gradually.  The 
patient  ought  to  be  kept  under  observation  until  fully  convalescent ; 
and  should  have  full  instructions  as  to  how  to  guard  against  future 
attacks.  Should  any  of  the  joints  remain  chronically  affected,  the  local 
applications  already  mentioned  must  be  persevered  with,  and  iodide  of 
potassium  administered  internally.  If  the  patient  continues  weak  and 
ani-emic,  tinetui-e  of  pei'chloride  of  iron  is  of  signal  value,  either  given 
alone  or  combined  wi(h  (|uinine.  Should  the  heai't  be  implicated, 
special  ciu-e  is  needed.  ;ni(l  the  ])atient  must  rest  as  much  as  possiljle  for 
a  long  time,  so  as  not  to  make  any  undue  call  upon  this  oi'gan.  A  change 
of  air  to  a  warm  district  is  often  highly  beneficial  after  an  attack  of 
rheumatic  fever. 
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2.  Chronic  Articular  Rheumatism. 

Symptoms. — This  affection  is  common  among  old  persons,  usually 
coming  on  gi-adtially  as  age  advances,  but  occasionally  following  one  or 
more  acute  or  subacute  rheumatic  attacks.  The  fibrous  structures  con- 
nected with,  as  well  as  around  the  articulations,  become  thickened  and 
stiff.  Hence  the  movements  of  the  joints  are  impaired,  and  more  or  less, 
dull  aching  pain  is  felt,  which  becomes  worse  at  night,  and  during  damp 
or  cold  weather.  There  are  no  particular  objective  signs ;  and  the 
joints  are  not  much  altered  in  appearance  as  a  rule.  A  form  of  chronic- 
arthritis  is,  however,  met  with,  especially  in  old  persons,  in  which  only 
one,  or  at  most  a  few  joints  are  affected,  gradual  changes  of  a  permanent 
character  being  produced,  and  causing  defoi-mity.  This  condition 
has  been  specially  termed  "  senile  arthritis  "  or  "  rheumatic  gout."  Pj-o- 
bably  it  may  be  associated  with  chronic  changes  in  the  valves  of  the- 
heart. 

Treatment. — Patients  suffering  from  chronic  rheumatism  should  wear 
flannel  next  the  skin ;  and  avoid  exposure  to  wet  or  cold,  as  well  as 
rapid  changes  of  temperature.  They  should  be  encouraged  to  take  a 
moderate  amount  of  exercise.  Baths  of  various  kinds  are  useful  in 
different  cases,  such  as  waim,  vapour,  hot-air,  Turkish,  cold,  salt-water,, 
sulphur,  or  alkaline  baths.  These  may  also  be  employed  locally,  and 
douches  are  often  very  serviceable.  Much  good  frequently  results  from 
systematic  daily  friction  of  the  affected  joints  with  some  stimulating 
and  anodyne  liniment,  such  as  camphor  liniment  mixed  with  laudanum, 
or  with  belladonna  or  aconite  liniment;  as  well  as  from  shampooing  and 
kneading.  Local  counter-irritation  by  means  of  blisters  or  tincture  of 
iodine  is  sometimes  beneficial.  Good  results  frequently  ensue  fx'om 
effectually  strapping  an  affected  joint  with  some  plaster,  such  as. 
ammoniacum  and  mercury  plaster,  or  iron  plaster ;  or  from  bandaging. 
The  application  of  sulphur  under  a  flannel  bandage,  or  sulphur  fumiga- 
tion around  a  joint,  is  another  plan  of  treatment  recommended  for- 
chronic  rheumatism.  The  local  use  of  the  constant  galvanic  current 
has  proved  highly  serviceable  in  many  cases.  Massage  is  also  a  useful 
method  of  treatment.  The  combined  use  of  electricity,  vapour-baths,, 
and  massage  has  proved  efficacious  in  obstinate  cases. 

The  internal  remedies  which  yield  the  best  results  in  chronic- 
rheumatism  are  tordcs,  such  as  quinine,  cod-liver  oil,  and  tincture  of  iron. 
Iodide  of  potassium  with  decoction  of  cinchona  is  also  very  useful ;  or  the- 
iodide  may  be  combined  with  quinine.  Sulphur,  guaiacum  resin,  sarsa- 
parilla,  aetata  racemosa,  salicylate  of  sodium,  and  many  other  drugs 
have  been  specially  recommended  in  the  treatment  of  this  complaint. 
It  is  often  necessary  to  give  some  remedy  to  relieve  pain  and  to  pro- 
cure rest  at  night,  for  which  purposes  chloral  is  very  efficacious. 
Various  mineral  waters  are  in  many  cases  serviceable,  such  as  those 
of  Buxton,  Bath,  Harrogate,  Cheltenham,  Leamington,  and  some  of 
the  Continental  spas.  Vichy  water  may  also  be  useful.  The  diet 
should  be  nutritious  and  easily  digestible.  A  small  quantity  of  some- 
alcoholic  stimulant  is  generally  beneficial  for  persons  suffering  from 
chronic  rheumatism. 
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3.  Muscular  and  Tendinous  Rhkumatism — Myalgia. 

The  muscles  are  frequently  the  seat  of  a  very  painful  affection, 
supposed  to  be  of  a  rheumatic  character,  the  fibrous  structures  being 
also  probably  involved. 

Etiology. — The  exciting  cause  of  muscular  rheumatism  is  either 
exposure  to  cold  and  wet,  or  to  a  direct  draught  of  cold  air ;  or  excessive 
exertion,  fatigue  from  being  for  a  long  time  in  the  same  posture,  or 
muscular  strain.  It  is  usually  met  with  in  adults,  and  some  forms  of 
the  complaint  are  most  common  among  labouring  men,  while  others 
most  frequently  affect  weak  and  annemic  women.  One  attack  predis- 
poses to  another.  The  rheumatic  or  gouty  diathesis  seems  to  increase 
the  tendency  to  muscular  rheumatism. 

Symptoms. — In  most  cases  the  first  attack  of  myalgia  is  acute,  and  it 
often  comes  on  quite  suddenly,  or  sets  in  during  the  night.  The  symp- 
toms ai'e  pain  in  the  affected  muscles  ;  tenderness,  which  is  often  very 
marked;  and  stiffness,  with  difficulty  of  movement,  by  which  the  pain 
is  also  much  increased.  The  degree  of  suffering  vai'ies  considerably, 
but  it  may  be  extremely  severe ;  sometimes  the  pain  is  only  felt  on 
moving  the  affected  muscles.  In  acute  cases  heat  frequently  increases 
it,  and  it  is  also  worse  at  night,  so  that  patients  suffer  most  when  in 
bed.  Steady  pi-essure  gives  relief  in  many  cases.  Thei'c  may  be  a 
tendency  to  spasm  of  the  affected  muscles.  The  objective  signs  are 
referable  to  the  fact  that  the  patient  keeps  the  involved  structures  as 
much  at  rest  as  possible.  Pyrexia  is  absent,  but  slight  constitutional 
distm-bance  may  be  observed,  due  to  the  pain  and  want  of  sleep.  There 
is  no  tendency  towards  any  cardiac  inflammation. 

In  the  acute  form  myalgia  only  lasts  for  a  few  days  as  a  rule,  but  it 
often  becomes  chronic,  or  may  be  so  from  the  first,  and  is  liable  to  return 
again  and  again.  When  muscular  rheumatism  is  chronic,  heat  generally 
relieves,  while  cold  and  damp  weather  aggravates  the  pain. 

Varieties. — Muscular  rheumatism  may  affect  the  voluntary  muscle's 
in  any  part  of  the  body,  and  it  is  even  believed  that  it  may  attack  the 
involuntary  muscles.  Its  most  freqvient  and  important  varieties,  how- 
ever, are  as  fulhnvs  : — 

1.  Cephalodynia  or  rheumatism  of  the  scalp,  which  is  characterized 
by  a  form  of  headache,  increased  on  moving  the  muscles  of  the  scalj:>, 
with  much  soreness  on  pressure. 

2.  Torticollis,  wry-neck,  or  stiiF-neck. — This  is  a  very  common 
variety,  involving  the  muscles  of  the  neck,  especially  the  sterno-mastoid. 
Usually  it  is  limited  to  one  side,  towards  which  the  neck  is  more  or  less 
immovably  twisted,  great  pain  being  experienced  on  attempting  to  turn 
the  head  in  the  opposite  direction.  The  muscles  at  the  back  of  the  neck 
may  be  implicated. 

3.  Omodynia,  Scapulodynia,  Dorsodynia.— These  forms  are  very 
commonly  observed,  especially  among  labouring  men,  the  muscles  about 
the  shoulder  or  upper  part  of  the  back  being  affected.  A  particular 
form  of  "shoulder-rheumatism"  has  been  described,  accompanied  with 
considerable  pain  and  interference  with  the  movements  of  the  upper 
limb.  It  is  stated  that  the  pain  is  localized  mainly  in  the  brachial 
plexus  above  the  clavicle,  and  at  the  insertion  of  the  muscles  of  the 
shoiilder  girdle,  especially  the  deltoid  and  the  short  head  of  the  biceps ; 
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and  that  there  is  tenderness  at  these  points.  In  more  severe  cases  the 
pain  and  tenderness  are  more  extensive.  This  complaint  is  probably 
genei^ally  a  mixture  of  tendinous  rheumatism  and  neuritis.  In  some 
cases  which  have  come  under  my  notice  the  condition  seemed  to  be 
•connected  mainly  with  the  biceps. 

4.  Pleurodynia,  or  Rheumatism  of  the  chest-walls. — The  muscles 
of  the  chest  are  very  often  implicated,  especially  those  of  the  left  side. 
The  intercostals,  pectorals,  or  serratus  magnus  may  be  involved,  and  it 
has  appeared  to  me  that  the  pain  is  frequently  seated  over  the  inter- 
digitations  of  the  serratus  magnus  with  the  external  oblique.  It  is 
veiy  commonly  situated  in  the  left  infra-axillary  region.  It  may  be 
exceedingly  intense,  and  is  increased  by  any  movement  which  brings 
the  muscles  into  play.  Respiratory  movements  are  restrained  on  the 
affected  side,  and  such  acts  as  coughing  or  sneezing  cause  much  disti-ess. 
Not  unfrequently  the  chief  pain  is  localized  in  a  point,  and  is  of  a 
■catching  character,  while  pressure  on  this  point  increases  it,  though 
diffused  pressure  with  the  palm  may  give  relief.  In  other  instances  it 
alters  its  position  from  time  to  time.  Pleurodynia  simulates  pleurisy, 
from  which  it  can  only  be  distiiiguished  by  careful  physical  examina- 
tion. It  often  comes  on  as  a  consequence  of  severe  cough,  and  both 
sides  may  then  be  affected ;  this  is  frequently  observed  in  phthisical 
and  bi'onchitic  patients. 

5.  Rheumatism  of  the  ahdominal  walls  is  an  exceedingly  painful 
complaint,  and  may  be  mistaken  for  peiitonitis.  It  not  unfrequently 
results  from  straining  during  cough. 

6.  Lumhago. — The  mass  of  muscles,  along  with  the  fascife,  which 
occuj^y  the  lumbar  region,  are  among  the  most  common  seats  of  muscular 
rheumatism.  It  may  set  in  with  peculiar  rapidity,  and  is  usually  very 
severe.  Grenerally  both  sides  are  affected.  There  may  be  constant 
aching  pain  across  the  loins,  but  this  is  increased  greatly  on  any  attempt 
being  made  to  bring  the  muscles  into  action,  and  it  then  becomes  of  a 
sharp,  stabbing  character.  The  patient  keeps  the  spine  quite  stiff,  and 
generally  a  little  bent  forward  ;  any  attempt  to  stand  erect,  or,  still 
more,  to  get  up  from  the  sitting  posture,  greatly  aggravates  the  suffering. 
Sometimes  the  patient  cannot  stir  in  bed.  Pressure  intensifies  the  pain 
considei-ably,  and  heat  produces  the  same  effect  in  many  cases. 

In  addition  to  these  varieties,  muscular  pains  are  common  enough  in 
the  limbs  in  different  parts.  Sometimes  cases  are  met  with  in  which 
the  plantar  fascia  and  muscles  are  specially  involved,  intei'fering  greatly 
with  walking.  The  diaphragm  is  occasionally  the  seat  of  a  rheumatic 
affection,  which  causes  much  distress.  The  muscles  of  the  eyeball  may 
also  be  affected. 

Treatment. — In  acute  cases  of  muscular  rheumatism,  the  first  indica- 
tion is  to  keep  the  affected  muscle  at  rest,  and  in  many  cases  this  is  all 
that  is  required.  I  treat  pleurodynia  by  firmly  strapping  the  affected 
side  by  means  of  broad  strips  of  plaster  extending  from  mid-spine  to 
mid-sternum  (as  will  be  more  fully  described  under  pleurisy),  and  this 
rarely  fails  to  give  complete  relief.  In  lumbago  also  the  application  of 
a  wide  piece  of  emplastrum  ferri  firmly  across  the  back,  and  over 
this  a  flannel  bandage  passing  twice  I'ound  the  body,  almost  always 
affords  much  comfort.  Acute  cases  are  often  relieved  by  warm  anodyne 
fomentations,  mustard  poultices  or  leaves,  or  turpentine  stupes.  Dry 
heat  does  not  generally  answer  well,  as  it  increases  the  pain,  but  some- 
times if  persevered  with  it  does  good.    Gentle  friction  is  often  bene- 
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licial.  In  lumbago  tlie  subcutaneous  injection  of  a  small  quantity  of 
morphine  generally  aifords  considerable  relief.  Internally  tlie  adminis- 
tration of  bicarbonate  of  potassium,  alone  or  with  iodide  of  potassium, 
after  free  evacuation  of  the  bowels,  seems  to  answer  best.  Salicylate  of 
sodium  is  also  recommended.  An  opiate  may  be  necessary  in  order  to 
relieve  pain.  Exciting  free  diaphoresis,  by  administering  a  warm  drink 
and  then  wrapping  the  patient  in  blankets,  or  by  the  use  of  a  vapour- 
bath,  in  some  cases  brings  about  a  speedy  cure.  In  rare  instances,  it 
might  be  advisable  to  take  away  a  little  blood  locally,  either  by  leeching 
or  cupping  ;  or  dry-cupping  may  be  advantageously  employed. 

In  chronic  cases,  the  internal  remedies  which  do  most  good  are  iodide 
of  potassium,  quinine,  and  chloride  of  ammonium.  Sulphur,  guaiacum 
resin,  arsenic,  mezereon,  and  various  balsams  or  I'esins  are  much  used ; 
and  likewise  colchicum,  if  there  is  any  gouty  tendency.  Tincture  of 
acta?a  I'acemosa  has  been  much  vaunted  in  the  treatment  of  lumbago. 
Flannel  shovild  be  worn  next  the  skin.  Rest,  support  or  pressure,  cold 
compresses,  friction  with  stimulating  and  anodyne  liniments,  the  appli- 
cation of  sinapisms,  blisters,  or  iodine,  and  local  baths  or  douches,  Avith 
shampooing  or  massage,  constitute  the  chief  local  remedies  which  are 
found  efEcacious  in  different  cases  of  chronic  muscular  rheumatism. 
The  use  of  the  continuous  galvanic  current  is  sometimes  attended  with 
marked  success  in  chronic  as  well  as  in  acute  muscular  x'heumatism. 
It  may  be  advisable  to  have  recourse  to  subcutaneous  injection  of 
morphine,  or  of  warm  water,  daily  for  a  few  days.  Acupuncture  ;  the 
use  of  Corrigan's  irons  ;  or  ironing  the  affected  pai't  with  a  common 
flat-iron,  a  piece  of  brown  paper  being  placed  next  the  skin,  have  jJroved 
beneficial  in  some  cases. 


4.   GONORKlKEAi,  RlIEUKATIS.M  GONORRIKEAL  SYNOVITIS. 

.^Etiology  ani>  Pathology. — An  alfection  of  the  joints  is  liable  to  set 
in  during  the  course  of  gonorrhcea  or  gleet,  as  the  result  of  cold, 
especially  in  young  and  plethoric  subjects.  As  i-egards  its  pathology, 
Sir  Alfred  Garrod  considers  that  the  complaint  is  allied  to  pyaemia, 
and  it  has  even  been  attributed  to  infection  from  the  hinder  part  of  the 
ui-ethra,  by  means  of  a  non-specific  organism ;  while,  on  the  other  hand, 
Mr.  Hutchinson  regards  it  as  a  true  rheumatism,  and  believes  that  the 
pi'edisposing  cause  is  usually  the  inheritance  of  arthritic  tendencies. 
It  sometimes  occurs  in  persons  who  are  distinctly  gouty. 

Symptoms. — The  knee-joint  is  most  commonly  attacked  in  gonorrhoeal 
rheumatism ;  but  the  ankles,  the  joints  of  the  feet,  the  hip-joint,  oi', 
indeed,  any  or  all  of  the  joints,  are  also  not  unfrequently  implicated. 
Tliere  is  considerable  pain,  with  a  tendency  to  much  effusion  and  exuda- 
tion, which  gives  I'ise  to  great  tension  and  swelling,  but  suppuration 
only  rarely  occurs.  The  inflammation  is  very  apt  to  recur,  and  to  lead 
to  permanent  chaiiges  in  the  affected  joints,  which  may  remain  stiff  for 
a  long  time,  with  a  crackling  sensation  on  movement ;  or  destruction  of 
the  cartilages  and  subsequent  anchylosis  may  ensue.  Gonorrhoeal  rheu- 
matism may  occur  as  an  acute  or  subacute  complaint,  and  is  liable  to 
become  chronic.  It  is  often  accompanied  witli  much  constitutional 
disturbance,  more  or  less  fever,  anaemia,  and  debility. 
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Treatment. — The  aifected  joiiits  must  be  kept  at  rest,  and  either  well 
fomented  or  covered  with  evaporating  lotions.  When  the  knee-joint  is 
implicated,  the  limb  should  be  extended  on  a  splint,  as  it  is  apt  to  Ijecome 
bent.  In  the  acute  stage  Dover's  powder  is  useful,  in  addition  to  the 
ordinary  remedies  for  gonorrhcsa.  Salicylates  are  of  little  or  no  service. 
Afterwards  iodide  of  potassium  is  beneficial,  with  tonics  and  some 
alcoholic  stimulant  if  the  patient  is  weak.  Friction,  shampooing,  warm 
doaching,  counter-irritation,  and  passive  movement  of  the  joint  are  the 
measures  indicated  when  the  acute  symptoms  have  subsided.  Should 
suppuration  occur,  it  may  become  requisite  to  aspirate  or  even  to  open 
the  joint  freely.  It  might  be  useful  to  strap  the  articulation  in  ob- 
stinate cases. 


5.  Rheumatoid  Arthritis — Arthritis  Deformans — Chronic 
Rheumatic  Arthritis — Osteo-Arthritis. 

Pathology  and  Etiology. — This  is  a  curious  form  of  joint-affection, 
which  is  liable  to  bring  about  great  deformity.  It  is  regarded  by 
different  authorities  as  a  special  and  peculiar  disease,  quite  distinct 
from  ordinary  rheumatism  or  gout,  or  as  a  form  of  rheumatism  or 
gout,  or  a  combination  of  these  diseases — hence  specially  termed 
rheumatic  gout  by  some  writers.  An  important  view  held  as  to  the 
pathology  of  this  complaint  is  that  it  depends  upon  some  central 
nervous  lesion,  and  Dr.  A.  E.  Garrod  has  brought  forward  good 
evidence  in  favour  of  this  view,  which  is  also  supported  by  Dr.  Kent 
Spender. 

Rheumatoid  arthritis  occurs  mainly  in  those  w^ho  are  debilitated,  and 
whose  circulation  is  languid.  Most  cases  are  met  with  between  twenty 
and  forty  years  of  age,  but  it  may  occur  at  any  period  of  life.  Females 
suffer  more  frequently  than  males  ;  and  Dr.  Ord  has  traced  a  connection 
with  uterine  and  ovarian  irritation.  The  complaint  is  chiefly  observed 
among  the  poor,  who  live  badly ;  but  it  may  attack  those  who  are  in  the 
best  circumstances.  It  is  often  attributed  to  cold  or  damp,  or  sometimes 
to  injury ;  but  there  may  be  no  obvious  cause. 

Anatomical  Characters. — At  first  rheumatoid  arthritis  is  attended 
with  increased  vascularity  of  the  synovial  membrane  of  the  implicated 
joints,  and  increase  of  synovia.  After  a  time  the  capsular  ligament 
becomes  greatly  thickened,  irregular  proliferations  forming  ;  while  the 
synovial  fluid  is  much  diminished.  The  internal  ligaments  may  be 
destroyed,  leading  to  dislocation.  Fibrous  bands  form  within  the 
articulation,  and  cartilaginous  or  bony  masses  may  grow  thei'e.  The 
inter-articular  fibi'o-cartilages  break  down  and  disappear,  as  well  as  the 
cartilages  covering  the  ends  of  the  bones.  The  latter  are  found  to  be 
smooth  and  eburnated  to  a  greater  or  less  extent ;  enlarged,  sometimes 
considerably ;  and  either  regular  or  more  commonly  very  irregvilar  at 
the  margins,  owing  to  the  growth  of  osseous  protuberances.  There  is 
no  trace  of  any  deposit  of  urates. 

Symptoms. — Dr.  Kent  Spender  has  drawn  attention  to  the  early 
symptoms  of  osteo-arthritis,  which  are  classed  under  four  heads, 
namely  : — 1.  Increased  velocity  and  tension  of  the  heart's  action.  2. 
Disturbance  of  the  chromatogenous  function  of  the  skin,  giving  rise  to 
peculiar  patches  of  bronzing  and  discoloration,  there  being  a  melasmio 
tinge  around  the  eyes,  or  shining  yellow  pigment  on  the  foz-ehead.  3. 
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Vaso-motor  disturbances,  indicated  by  clamminess  of  the  skin,  the 
hands  feeling  cold  and  wet,  and  trophic  changes.  4.  Special  neural 
symptoms,  of  which  the  earliest  is  pain  in  the  muscles  of  the  ball  of  the 
thumb,  or  over  the  inner  side  of  the  wrist. 

Rheumatoid  arthritis  may  be  subacute  or  chronic.  In  the  former  case 
several  joints  are  involved,  but  there  is  no  erratic  tendency,  such  as  is 
observed  in  ordinary  rheumatic  fever.  Pyrexia  is  present,  but  there  is 
no  profuse  sweating ;  nor  does  the  heart  show  any  disposition  to  become 
implicated.  In  the  chronic  variety  one  joint  is  first  aifected,  being  the 
seat  of  a  slight  degree  of  pain  and  swelling,  but  it  soon  recovers ;  in  a 
short  time  the  same  articulation  is  again  attacked,  and  remains  per- 
manently altered,  becoming  gradually  worse.  Other  joints  are  subse- 
quently involved  in  succession,  until  all  those  of  the  limbs  may  finally 
be  observed  in  various  stages  of  morbid  change,  and  even  the  temporo- 
maxillary  and  upper  cervical  articulations  may  become  implicated.  They 
become  rigid,  motionless,  either  permanently  bent  or  extended,  and  more 
or  less  distorted  and  nodulated;  with  contraction  and  wasting  of  the 
muscles,  which  is  lield  by  some  to  be  of  nervous  origin,  as  in  wasting 
palsy  ;  and  the  patient  may  be  finally  completely  crippled.  There  may  be 
signs  of  fluid  in  the  larger  joints.  In  some  cases  dislocation  takes  jalace. 
The  pain  may  be  very  considerable,  being  sometimes  extremely  severe, 
especially  at  night.  Patients  suffering  from  rheumatoid  arthritis  are 
usually  weak,  anaemic,  and  wanting  in  tone.  The  hands  are  usually 
crippled  before  the  feet.  On  the  former  also  little  nodular  thickenings 
of  the  epiphyses  of  the  phalanges — digitoruin  nodi — are  sometimes  met 
with,  especially  in  connection  Avith  the  terminal  phalanges,  which  are 
generally  supposed  to  be  due  to  rheumatoid  arthritis,  but  some  believe 
them  to  be  of  a  gouty  nature. 

Other  parts  ai'e  occasionally  involved  in  this  disease,  namely,  the 
sclerotic,  the  internal  ear,  or  the  larynx. 

Diagnosis. — Rheumatoid  arthritis  has  to  be  distinguished  from  gout ; 
from  acute  or  chronic  articular  rheumatism ;  and  from  gonori-hoeal 
rheumatism.  The  marked  strnctui'al  changes  and  deformity  distinguish 
the  complaint  from  ordinary  chronic  rheumatism,  as  well  as  fi'om  the 
gonorrhoeal  form,  the  latter  also  having  a  different  history.  The 
diagnosis  from  acute  rheumatism  and  gout  will  be  pointed  out  after  the 
latter  affection  has  been  considered. 

Prognosis. — Acute  or  early  cases  of  rheumatoid  arthritis  may  recover 
if  properly  treated.  If  the  disease  is  chronic  and  advanced,  some  im- 
provement may  be  effected,  but  not  much  as  a  rule.  Dr.  Spender  is  of 
opinion  that  the  classes  of  cases  most  likely  to  be  benefited  by  early 
treatment  are  those  in  which  the  neural  symptoms  ai'e  obtrusive ;  and 
the  essentially  arthritic  and  muscular  group,  but  without  anchylosis  or 
hopeless  atrophy. 

Treatment. — Patients  suffering  from  rheumatoid  arthritis  need  a  sus- 
taining plan  of  treatment,  which  must  be  persevered  with.  The  general 
health  requii'es  every  attention ;  the  diet  must  be  nutritious  and  easily 
assimilated,  and  wine  or  some  other  form  of  alcoholic  stimulant  is 
decidedly  beneficial.  Warm  clothing,  an  equable  and  warm  climate,  some 
pleasant  occuj^ation,  and  moderate  exercise,  with  daily  baths,  are  also  to 
be  commended. 

Iron,  quinine,  and  cod-liver  oil  are  amongst  the  most  efficient  internal 
I'emedies  for  osteo-arthritis.  Syrup  of  iodide  of  iron,  iodide  of  potas- 
sium, arsenic,  guaiacum  resin,  tincture  of  cimicif  uga,  alkaline  prepara- 
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tions,  sa]icine,  and  many  otlier  medicines  liave  been  favourably  spoken 
of  in  different  cases.  Stiyclmine  or  nux  vomica  may  be  tried  if  the 
muscles  bave  wasted  to  any  marked  degree.  Different  mineral  waters 
and  baths  are  sometimes  beneficial,  such  as  those  of  Bath,  Buxton, 
Harrogate,  Luchon,  oi-  Aix-les-Bains. 

In  early  cases  local  treatment  is  decidedly  viseful.  Counter-irritation, 
bathing,  and  douching ;  vapour  baths ;  applications  of  iodine  ;  water- 
dressing,  with  or  without  carbonate  of  sodium  or  lithium ;  systematic 
strapping  of  the  joints  ;  friction  with  various  liniments ;  shampooing 
or  massage;  and  the  use  of  electricity  are  the  chief  methods  advocated. 
Over-used  joints  may  need  rest ;  while  on  the  other  hand  passive  move- 
ments may  be  of  service.  Anodyne  applications  may  be  requ.ired  to 
relieve  pain. 


Chapter  XXX. 

GOUT— PODAGRA. 

Etiology  and  Pathology. — Gout  is  a  mai-kedly  hereditary  complaint, 
and  this  is  partly  evidenced  by  its  development  at  an  early  period  of  life. 
It  is  rarely  met  with  under  30  years  of  age  except  in  hereditary  cases, 
and  then  it  may  affect  even  childi-en.  The  disease  shows  itself  with 
greater  frequency  and  in  more  marked  form  in  the  younger  than  in  the 
older  members  of  a  gouty  family,  the  diathesis  strengthening  in  the 
parent  w'ith  advancing  years  (Hutchinson).  It  is  more  readily  trans- 
mitted by  the  female  than  the  male  line.  Most  first  attacks  occur 
between  30  and  35,  and  the  disease  does  not  often  commence  late  in  life. 
Males  suffer  much  more  frequently  than  females.  Those  who  are  of 
sanguine  temperament,  plethoric,  and  corpulent  are  most  siibject  to  the 
disease;  but  thin,  nervous,  and  wiry  joersons  are  also  liable  to  be  attacked. 
It  was  formerly  thought  that  high  mental  endowments  predisposed  to 
gout,  but  this  is  not  the  case  ;  prolonged  mental  labour,  worry,  and  other 
causes  which  depress  the  nervous  system  have  some  effect.  Individuals 
who  work  in  lead  are  decidedly  prone  to  become  gouty  ;  and,  on  the  other 
hand,  gouty  ^^eople  readily  suffer  fr.om  lead-poisoning.  Gout  prevails 
chiefly  in  cold  and  temperate  climates,  especially  in  those  which  are  at 
the  same  time  damp  and  changeable.  Spring  is  the  most  favourable 
season  for  goiaty  attacks,  and  then  autumn. 

The  combination  of  circumstances  most  conducive  to  the  development 
of  gout  is  over-indulgence  in  certain  alcoholic  drinks ;  with  excessive 
consumption  of  food,  especially  animal  food  ;  and  deficient  exercise,  with 
general  luxurious  habits.  The  disease  is  in  this  way  frequently  pro- 
duced de  novo  ;  being  also  considerably  more  prevalent  among  the  better 
classes  of  society ;  as  well  as  among  publicans,  butchers,  butlers,  and 
others  who  have  special  opportunities  of  indulging  in  these  habits. 
There  is  a  form  of  "  poor  gout "  which  is  met  with  in  pei'sons  who 
drink  much  beer,  while  at  the  same  time  living  badly  as  regards 
food,  but  a  hereditary  tendency  may  be  discovered  in  some  cases  of 
this  class. 

Wines  and  malt  liquors  are  much  moi'C  conducive  to  the  development 
of  gout  than  spirits.     Port-wine  stands  first,  then  come  burgundy, 
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madeira,  niai'sala,  and  sherry.  The  lighter  wines  are  not  so  hurtful, 
except  champagne.  Rum  is  said  to  be  a  frequent  cause  of  gout.  Sweet 
and  unfermented  cider  is  also  believed  to  jjroduce  the  complaint. 

Numei'(jus  views  have  been  advanced  as  to  the  pathology  of  gout,  and 
for  a  full  discussion  of  the  subject  the  reader  is  referred  to  the  valuable 
"Treatise  on  Gout"  by  Sir  Dyce  Duckworth,  recently  published. 

The  intimate  connection  between  gout  and  nri'c  acid  is  almost  univer- 
sally recognized,  and,  according  to  the  limnoral  theory,  the  disease  is  the 
direct  result  of  the  presence  of  excess  of  this  acid,  in  the  form  of  urate 
of  sodiiim,  in  the  blood  and  tissues.  By  many  it  is  regarded  as  a 
manifestation  of  the  uric  ov  lit  hie  acid  diathesis,  lithiasis,  or  lithaimia. 
The  accumulation  of  uric  acid  has  been  attributed  to  excessive 
formation  ;  imperfect  oxidation  and  destruction  in  the  system  ;  tlie 
presence  of  an  abnoi'mal  amount  of  other  acids  in  the  blood,  whicli, 
from  their  greater  affinity,  combine  with  the  alkalies  in  this  fluid, 
and  thus  diminish  its  alkalinity,  so  that  it  cannot  hold  uric  acid 
or  ui'ate  of  soda  in  solittion  ;  deficient  elimination  by  the  kidneys ; 
or  retention  in  the  blood,  and  especially  in  the  liver  and  spleen,  owing 
to  dehcient  alkalinity.  Probably  it  may  be  produced  in  all  these 
ways.  Sir  Alfred  Gari'od  has  shown  tliat  during  an  acute  attack 
of  g(jut  uric  acid  may  be  detected  in  abundance  in  the  blood-serum  ; 
and  in  long-continued  chronic  cases  it  may  be  obtained  from  this 
fluid  at  any  time.  It  is  also  found  in  the  fluid  of  blisters  ;  in  inflam- 
matory serous  eifusions  ;  and  in  dropsical  accumulations.  Lead  inter- 
feres with  the  excretion  of  uric  acid  by  the  kidneys.  Functional  dis- 
ordei  s  of  the  liver  are  believed  by  many  to  have  considerable  influence 
in  developing  gout,  by  producing  excess  of  urates  in  the  blood  ;  while 
certain  conditions  of  the  kidneys,  and  especially  particular  forms  of 
organic  disease,  must  also  be  recognized  as  important  factors  in  not  a 
few  instances,  leading  to  deficient  elimination.  Prof.  Latham's  views 
of  the  formation  of  nvic  acid  have  already  been  mentioned  in  relation  to 
the  ])atho]ogy  of  rheumatism.  For  the  development  of  gout  he  considers 
that  there  must  be  another  diathesis,  superimposed  upon  the  uric  acid 
diathesis.  Ebstein  holds  that  in  gotit  uric  acid  may  be  produced  in 
perverse  localities,  as  in  muscles  and  the  marrow  of  bones. 

Dr.  Ord  attributes  gout  to  a  special  form  of  degeneration  in  certain 
of  the  fibroid  textures  of  the  body,  characterized  by  the  excessive  forma- 
tion of  urate  of  soda  in  the  implicated  tissues,  whence  it  is  discharged 
into  the  blood,  and  deposited  hei^e  and  there,  especially  in  those  parts 
which  are  least  well  supplied  with  vessels  and  lymphatics.  Ebstein 
believes  that  in  gout  nuti'itive  tissue-disturbance  is  the  primary  factor, 
a  pi'ocess  of  necrosis  taking  place  in  the  alfected  structures,  followed  by 
the  deposit  of  urates,  whicli  does  not  occur  before  complete  death  of  the 
damaged  texture.  Both  changes  must  co-exist  in  any  structure  in  order 
to  constitute  a  truly  gouty  patch  ;  and  he  has  observed  such  patches  in 
the  kidneys,  in  hyaline  and  fibro-cartilages,  tendons,  and  connective 
tissite. 

Sir  Dyce  Duckworth's  views  as  to  the  pathology  of  gout  call  for 
special  notice.  Others  have  suggested  that  the  nervous  system  is  con- 
cerned in  the  development  of  the  complaint,  but  this  writer  adopts  a 
definite  ?ie«)-o-//Mi/(ora/.  theory.  Starting  from  the  hypothesis  that  there  is 
a  basic  artliritic  stock  or  diathesis,  he  regards  gout  as  essentially  a  dis- 
turbance of  the  central  nei'vous  system,  though  recognizing  at  the  same 
time  the  relation  of  'uric  acid  to  the  disease.     This  condition  may  be 
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either  primary  and  inlierited,  or  secondary  and  acquired.  He  is  inclined 
to  think  that  the  medulla  oblongata  is  the  pai'ticular  centre  involved. 
The  supposed  special  neurosis  influences  the  pi'oduction  and  elimination 
of  uric  acid,  and  its  local  manifestations. 

The  exciting  cause  of  a  gouty  fit  may  not  be  evident,  but  it  is  often 
traceable  to  some  definite  event,  such  as  exposure  to  cold  or  wet ;  slight 
injury  to  a  joint ;  excessive  exertion  and  fatigue ;  undue  mental  labour ; 
violent  or  depressing  emotions,  such  as  rage  or  grief ;  over-eating  or 
drinking;  or  indulgence  in  indigestible  food.  The  occurrence  of  a  "fit" 
of  gout  may  be  due  pathologically  to  the  sudden  or  rapid  increase  of  uric 
acid  in  the  blood.  With  regard  to  the  joint-inflammation,  some  suppose 
that  it  is  set  lap  by  the  acid,  vi^hich  acts  as  a  local  irritant ;  others  that 
it  is  the  result  of  an  attempt  on  the  part  of  the  articular  structures  to 
eliminate  and  destroy  the  acid.  In  Germany  a  physical  theory  is  in 
much  favoui',  which  attributes  gouty  deposits  and  attacks  to  local 
influences.  According  to  this  theory  there  is  a  local  stasis  of  uric  acid 
in  certain  textures  and  situations,  but  in  the  more  vascular  parts  this 
excess  can  be  carried  away  by  the  circulation,  dissolved  in  the  blood, 
while  in  less  vascular  or  non- vascular  sti'uctui'es  the  force  of  the  blood- 
current  is  too  feeble  to  cairy  it  ofl:,  and  hence  persistent  stasis,  with 
a  gouty  paroxysm.  It  has  also  been  held  that  uric  acid  may  actually 
form  locally,  owing  to  the  disintegration  of  cartilage  and  gelatinous 
structures. 

Anatomical  Characters. — Grout  is  characterized  by  the  deposit  of 
urate  of  soda  in  various  structures,  especially  in  those  entering 
into  the  construction  of  the  joints,  and  in  such  tissues  as  are  not 
very  vascular.  This  deposit  is  usually  accompanied  with  signs  of  in- 
flammation, but  by  no  means  invariably.  In  an  acute  case  there  is 
increased  vascularity,  with  swelling,  and  efi^usion  into  and  around  the 
affected  joint.  Even  in  the  first  attack  a  deposit  of  urate  probably 
takes  place,  and  this  increases  with  each  subsequent  paroxysm.  In  the 
early  period,  only  the  metatarso-phalangeal  joint  of  the  great  toe  is 
usually  affected  ;  but  subsequently  other  articulations  become  involved, 
so  that  almost  the  whole  of  them  may  be  finally  implicated.  The 
deposit  first  occurs  in  the  superficial  part  of  the  cartilages,  in  the  form 
of  fine  crystalline  needles  or  piisms,  forming  a  more  or  less  close  net- 
work, and  presenting  different  degrees  of  opacity.  As  already  stated, 
Ebstein  maintains  that  previous  to  the  deposit  of  urates  there  is 
invariably  a  necrotic  change.  Whether  the  deposit  occurs  in  the 
cartilage-cells  or  irregularly  is  a  matter  of  dispute.  Subsequently  the 
fibro-cartilages,  ligaments,  and  synovial  membi'ane  become  involved, 
the  entire  sui-face  being  rendered  more  or  less  irregular,  and  covered 
either  uniformly  or  in  patches  with  white,  chalky-looking  deposits, 
consisting  mainly  of  urate  of  soda.  The  synovial  fluid  may  also  contain 
ci'ystals  of  the  same  substance.  Owing  to  the  infiltration  of  the  liga- 
ments, the  articulations  become  stiffened  or  fixed.  In  long-continued 
cases  the  joints  are  ultimately  greatly  distorted  and  nodulated,  and  the 
skin  over  them  may  be  destroyed,  exposing  the  chalky-looking  masses, 
and  leading  to  unhealthy  suppuration  and  ulceraticm.  The  periosteum 
and  various  burs«  may  also  be  implicated;  and  some  authorities  believe 
that  even  bone  itself  may  become  affected. 

Deposits  are  often  found  in  various  other  parts,  such  as  the  external 
ear,  eyelids,  nose,  or  larynx. 

The  kidneys  become  the  seat  of  certain  morbid  changes  in  gout, 
which  probably  begin  at  an  early  period,  and  may  occur  without  any 
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joint-affection.  At  first  a  deposit  of  nrates  forms  within  tlie  renal 
tubuli,  which  afterwards  extends  into  the  inter-tubular  tissue.  White 
or  yellowish- white  sti'eaks  are  seen  in  the  direction  of  the  tubuli  of 
the  pyramids,  and  at  the  extremities  of  the  papillae.  Ultimately  the 
organs  become  greatly  contracted  and  indurated,  at  the  same  time  being 
the  seat  of  extensive  deposit :  in  short,  a  form  of  "  granular  kidney  "  is 
produced,  which  will  be  moi'e  fully  described  in  its  appropriate  chapter. 

Acute  or  chronic  lesions  of  several  other  structures  may  be  associated 
with  gout,  but  these  will  be  mentioned  presently,  and  do  not  call  for  any 
special  description  here. 

Symptoms. — Cases  of  gout  are  divided  into  two  classes,  according  as 
the  symptoms  are  associated  with  the  joints — Regular  or  Articular 
gout;  or  with  one  of  the  internal  organs,  or  some  structure  other  than 
the  joints — Irregular  oi'  Misplaced  gout. 

1.  Regular  or  Articular  Gout. — At  first  this  is  generally  an  acute 
affection,  but  after  a  time  it  tends  to  become  chronic. 

a.  Acute  gout. —The  first  attack  often  comes  on  without  any  pre- 
monitory warning,  but  not  always,  and  prodromata  usually  indicate  the 
approach  of  subsequent  fits.  The  most  frequent  jtrecursory  signs  are 
derangements  of  the  alimentary  canal,  with  heartburn,  acidity,  and 
signs  of  poi'tal  congestion ;  palpitation  or  disordered  action  of  the 
heart ;  nervous  disturbances,  such  as  headache,  giddiness,  disturbed 
vision,  drowsiness  and  heaviness,  irritability  of  temjier,  languor,  rest- 
less sleep  with  unpleasant  dreams,  starting  of  the  limbs,  or  cram]is  in 
the  calves  of  the  legs  or  in  other  parts  ;  asthmatic  attacks,  or  sudden 
laryngeal  congestion  with  obstructed  breathing  ;  profuse  sweats ;  and 
changes  in  the  urine,  this  secx-etion  either  becoming  scanty  and  deposit- 
ing much  sediment,  or  being  very  abundant  and  watery.  Sir  Alfred 
Garrod  has  found  albuminuria  in  several  instances  some  days  before  a 
fit  of  articular  gout,  which  has  continued  during  the  attack,  but  has 
afterwards  completely  passed  away.  In  some  cases  the  patient  feels 
unusually  well,  both  mentally  and  bodily,  before  the  occui'rence  of  a 
paroxysm.  This  may  also  be  pi'cceded  by  some  unconifoi'table  local 
sensations  in  connection  with  particular  joints. 

The  onset  of  the  attack  usually  takes  ])lace  during  the  night,  espe- 
cially from  2  to  5  a.m.  In  the  lai'ge  majority  of  cases  the  metatarso- 
phalangeal articulation  of  the  great  toe  is  the  joint  which  is  first 
affected,  generally  on  one  side,  especially  the  right,  hut  sometimes 
on  both,  or  they  may  be  attacked  in  succession.  In  some  instances  this 
joint  is  alone  implicated  dui'ing  several  attacks,  \mt  in  most  cases  other 
articulations  soon  become  involved,  a  number  of  them  being  affected  in 
the  course  of  a  gouty  fit,  either  simultaneously  or  in  succession,  though 
the  complaint  tends  to  be  limited  for  a  considei'able  time  to  the 
smaller  joints  of  the  feet  and  hands.  Excejjtionally  the  knee  or 
ankle  is  first  affected,  but  very  rarely  the  larger  articulations  of  the 
upper  extremity. 

Characters  of  the  joint -affection. — The  subjective  sensations  are  ex- 
ti'eniely  sevei'e.  The  pain  rapidly  inci'eases  iintil  it  becomes  agonizing 
and  unbearable,  being  described  as  burning,  teaiing,  plunging,  boring, 
or  piercing.  There  is  exquisite  tendei'ness,  so  that  the  slightest  touch 
cannot  be  endured.  These  sensations  are  usually  much  worse  dui'ing 
the  night,  and  i-emit  during  the  day.  Soon  the  joint  becomes  much 
swollen,  owing  to  effusion  of  fluid  into  its  interior,  the  skin  over  it 
being  I'ed,  tense,  hot,  and  shining  ;  after  a  while  there  is  considerable 
surrounding  oedema,  pitting  on   pressure,   some  relief  accompanying 
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these  objective  signs.  The  superficial  reins  are  also  enlarged.  As  the 
inflammation  subsides,  desquamation  of  the  cuticle  takes  place,  and 
troublesome  itching  is  often  expei-ienced.  CEdema  may  continue  for 
some  time. 

It  is  in  early  attacks,  and  in  full-blooded  persons,  that  the  phenomena 
just  described  are  most  marked.  Subsequently  the  pain  and  other 
symptoms  become  greatly  diminished;  and  in  weakly  individuals,  espe- 
cially females,  the  characteristic  features  of  the  joint-affection  are  not 
neai'ly  so  pronounced. 

CoiisHfutioiial  symptoms  of  greater  or  less  severity  are  present  during 
a  paroxysm  of  g'out,  being  in  proportion  to  the  intensity  of  the  local 
symptoms,  and  to  the  number  of  joints  involved.  Chills  or  even  dis- 
tinct rigors  are  felt  at  the  outset,  followed  by  pyrexia,  usually  attended 
with  perspiration,  but  not  excessive.  Marked  remissions  are  generally 
observed  towards  morning.  The  urine  is  very  scanty  and  dark,  and 
deposits  urates  abundantly,  of  variable  colour;  uric  acid  is  actually 
deficient,  though  relatively  in  excess.  The  patient  is  very  restless  and 
sleepless,  irritable,  and  not  uncommonly  suffers  from  cramps  in  the  legs. 
The  digestive  and  hepatic  functions  are  much  deranged,  there  being 
complete  anorexia,  thirst,  a  thickly-furred  tongue,  and  constipation. 
At  the  close  of  the  paroxysm  there  may  be  critical  perspiration,, 
diarrhoea,  or  an  abundant  sediment  of  urates  in  the  urine. 

The  duration  of  a  gouty  fit  varies  from  four  or  five  days  to  several 
weeks,  in  the  latter  case  being"  interrupted  by  remissions  or  inter- 
missions. It  becomes  more  prolonged  as  the  case  progresses.  Hecur- 
rence  is  a  characteristic  feature  of  gout,  though  it  does  not  invariably 
hajopen.  At  first  the  attacks  generally  come  on  once  a  year,  in  the 
spinng ;  then  twice,  in  spring  and  autumn ;  and  afterwards  at  more 
frequent  intervals. 

Some  patients  do  not  recover  their  usual  health  for  a  considerable 
time  after  a  fit  of  gout ;  others  are  much  the  better  for  it.  In  a  short 
time  the  affected  joints  become  the  seat  of  permanent  changes. 

b.  Chronic  gout. — This  term  is  applied  to  those  cases  in  which  the  joints 
have  become  permanently  much  altered  in  structure  and  form  ;  and 
where  the  attacks  are  frequent,  as  well  as  chronic  in  duration  but  less  in 
intensity,  indeed  in  some  instances  being  never  altogether  absent ;  while 
at  the  same  time  other  structures  besides  the  joints  are  involved.  The 
articulations  become  stiff',  immovable,  enlarged,  nodulated,  and  deformed, 
chiefly  owing  to  the  extensive  deposits  of  urates  in  their  structures.  The 
skin  appears  blue  and  congested  over  them,  the  veins  being  enlarged. 
Finally  it  may  rupture,  masses  of  urate  being  exposed,  named  chalk- 
stones  or  tophi,  which  may  be  discharged  as  a  yellowish- white  substance ; 
or  suppuration  and  unhealthy  ulceration  may  be  set  up. 

In  course  of  time  other  structures  are  affected,  such  as  tendons,  bursas, 
the  periosteum  covering  the  shafts  of  bones,  aponeuroses,  and  the 
sheaths  of  muscles.  Gouty  abscesses  may  form  in  connection  with 
the  deposits  in  these  pai'ts.  Small  deposits  may  also  be  observed  in  the 
helix  of  the  external  ear,  the  cartilages  of  the  eyelids,  the  nose,  and 
the  sclerotic.  At  first  they  are  liquid,  and  when  punctured  a  whitish 
matter  is  discharged,  containing  abundant  crystals  of  ui'ates  ;  ultimately 
they  become  solid,  and  form  little  hard  nodules  or  beads.  These  gouty 
concretions  are  not  always  of  uniform  composition  ;  they  may  contain 
calcium  ui-ate  and  other  salts  of  calcium,  as  well  as  chloride  of  sodium,, 
and  animal  matter. 
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Patients  suffering  fi-oni  clii'onic  gout  are  almost  always  weak  and 
wanting  in  tone.  Tliey  may  have  a  pale  and  sallow  aspect ;  or  are 
sometimes  plethoric,  but  flabby-looking.  They  suff'er  from  various  dis- 
orders of  digestion  ;  as  well  as  fi'om  disturbances  about  the  heart,  in 
the  way  of  palpitation  or  irregular  action ;  beiiig  also  irritable  or 
depressed  and  i-estless,  and  subject  to  cramjjs,  twitcliings,  neuralgia, 
and  other  nervous  disorders.  A  peculiar  grinding  of  the  teeth  has  been 
noticed  in  gouty  subjects.  From  time  to  time  there  may  be  a  little 
feverishness.  The  mine  is  generally  pale,  of  light  specific  gravity, 
deficient  in  solids,  and  often  slightly  albuminous ;  it  sometimes  contains 
casts.  In  some  cases  of  gout  the  nose  is  subject  to  daily  pai'oxysms  of 
heat  and  redness. 

2.  Irregular,  non-articular,  misplaced,  suppressed,  and  retro- 

cedent  gout. — Some  of  the  phenomena  which  have  been  mentioned  as 
being  associated  with  gout,  as  well  as  the  deposition  of  urates  in  other 
structures  besides  the  joints,  may  be  regarded  as  belonging  to  the 
category  now  to  be  considered.  The  terms  given  above  apply,  indeed,  to 
all  conditions  due  to  the  gouty  state  which  are  not  connected  with  the 
articulations,  though  they  are  often  more  pai'ticularly  associated  with 
certain  internal  and  special  manifestations  of  the  diathesis.  Irregular 
gout  may  occur  when  there  is  no  sign  of  any  articular  affection,  but 
usually  the  joints  are  more  or  less  involved.  The  severity  of  the  symp- 
toms is  often  in  an  inverse  j-atio  to  that  of  the  joint-affection,  and  the 
two  classes  of  symptoms  may  exhibit  a  remarkable  tendency  to  alterna- 
tion. Suppressed  gout  is  an  expression  implying  that  internal  symjjtoms 
are  due  to  a  want  of,  or  imjiei'fect  development  of,  the  external  pheno- 
mena; while  retrocedenf  gout  signifies  that  from  some  cause  or  other  the 
joint-inflammation  suddenly  or  rapidly  subsides,  and  marked  irregular 
symptoms  are  simultaneously  developed,  a  kind  of  metastasis  being 
supposed  to  take  place,  but  probably  the  phenomena  are  really  due  to 
elimination  of  uric  acid  being  checked.  It  will  only  be  practicable  here 
to  give  a  brief  summary  of  the  chief  conditions  usually  regarded  as 
manifestations  of  irregular  gout,  premising  that  they  may  be  either 
acute  or  chronic,  and  of  the  nature  of  functional  disorders,  inflammatory 
affections,  oi'  chronic  organic  lesions  of  a  special  kind,  many  of  them 
being  attended  with  the  deposit  of  iirates  in  different  structures.  Tliey 
may  be  thus  arranged  :  — 

a.  Nervous  disorders,  such  as  attacks  of  severe  headache  and  vertigo  ; 
mental  disturbance,  the  intellect  being  impaired,  oi'  delirium  or  acute 
mania  setting  in  as  the  I'esult  of  retrocedent  gout ;  epileptifoii-n  seizui'es; 
various  forms  of  neuralgia,  sometimes  very  acute,  the  pain  being  pro- 
bably due  to  neuritis  in  some  instances ;  morbid  sensations  of  other 
kinds  ;  startings  of  the  limbs,  severe  cramps,  or  local  pai'alysis.  It  is 
believed  by  some  authorities  that  gout  may  set  up  a  form  of  meningitis; 
and  dejjosits  have  been  met  with  in  the  spinal  meninges  and  tht)se 
covei'ing  the  cerebellum.  Apoplexy  is  common  among  gouty  subjects, 
but  this  is  pi-obably  due  to  the  fact  that  the  vessels  are  generally 
diseased  in  such  persons ;  a  tempoi-ary  apoplectic  attack  may  be  due 
to  cerebral  congestion.  A  gouty  form  of  sciatica  has  been  described, 
due  to  implication  of  the  sheath  of  the  sciatic  nerve,  which  may  extend 
u])  to  the  spinal  cord  and  its  membranes. 

b.  Derangements  of  the  digestive  organs.  The  stomach  is  one  of  the 
organs  most  commonly  affected  in  gouty  persons.  There  may  be  actual 
gastritis,  with  severe  bilious  vomiting  ;    or  merely  a  neurotic  dis- 
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turbanoe,  indicated  by  sudden  spasmodic  pain,  of  great  intensity,  but 
relieved  by  pressure,  with  a  sense  of  oppression,  much  anxiety  and 
distress,  and  sometimes  marked  prostration  or  collapse.  Dysphagia  is 
occasionally  complained  of.  In  some  cases  enteralgia  or  intestinal  colic 
and  diarrhcsa  are  associated  with  gout ;  or  there  may  be  acute  enteritis. 
Signs  of  hepatic  disorder  are  often  evident ;  and  fatty  liver  is  frequently 
developed  in  gout.  Special  appearances  of  the  tongue  and  throat  are 
described ;  and  in  the  former  a  deep-seated  pain  is  sometimes  com- 
plained of. 

c.  Vascular  disorders.  There  is  no  true  goaty  cardiac  inflammation, 
such  as  is  met  with  in  rheumatism,  but  the  organic  changes  which  may 
be  set  up  in  connection  with  the  heart  include  white  patches  on  the 
pericardium ;  chronic  valvulitis  and  degeneration  of  the  valves  ;  and 
hypertrophy,  followed  by  fatty  degeneration.  This  organ  is  also  liable 
to  mere  functional  disorder.  The  vessels  often  become  atheromatous,  or 
arterio-capillary  fibrosis  is  set  up,  with  hypertrophy  of  the  muscular 
coat  of  the  small  arteries.  Symptoms  and  physical  signs  indicative  of 
these  conditions  will  be  developed ;  and  the  cardiac  action  is  liable  to 
become  gravely  disordered  at  times,  as  evidenced  by  severe  palpita- 
tion, or  it  may  be  veiy  weak,  or  very  slow  or  rapid,  or  irregular  or 
intermittent ;  while  at  the  same  time  the  pulse  is  feeble  and  small, 
and  there  may  be  a  tendency  to  syncope  or  collapse.  Painful  or  dis- 
agreeable sensations  are  often  expei'ienced  at  the  same  time  over  the 
cardiac  region,  accompanied  with  a  feeling  of  constriction,  dyspnoea, 
and  much  anxiety  ;  while  true  anginal  attacks  are  not  uncommon. 
There  is  a  probable  relation  between  gout  and  hfemophilia. 

d.  Pulmonary  affections.  A  form  of  asthma  is  often  met  with  in 
gouty  patients,  and  also  dry  bronchial  catarrh,  which  is  attended  with 
much  cough.  Crystals  of  uric  acid  have  been  found  in  the  expecto- 
ration. Emphysema  is  of  frequent  occurrence  in  these  subjects. 
Pulmonary  congestion  may  arise  ;  but  pneumonia  is  very  uncommon, 
and  there  is  no  special  form  of  gouty  pneumonia. 

e.  Urinary  complaints.  The  abnormal  conditions  of  the  urine  in  gout 
have  already  been  sufficiently  alluded  to.  When  renal  changes  are  de- 
veloped, the  ui-ine  presents  corresponding  morbid  characters.  Chronic 
cystitis  and  urethritis  are  not  unfrequent,  especially  among  old  people. 
Gouty  persons  often  suffer  from  gravel  and  calculus  ;  and  oxaluria,  is 
observed  in  many  cases.  Grlycosuria  is  also  not  uncommon  ;  and  there 
may  be  definite  diabetes. 

/.  Cutaneous  affections.  The  chief  skin-diseases  which  may  be  asso- 
ciated with  gout  are  acxite  or  chronic  eczema,  erythema,  urticaria,  psori- 
asis, local  or  general  prurigo,  and  acne.  The  nails  are  sometimes 
peculiar. 

g.  Miscellaneous  complaints.  Under  this  head  may  be  mentioned 
lumbago  and  other  forms  of  muscular  rheumatism.  Mr.  Hutchinson 
thinks  that  many  obscure  joint-affections  in  young  persons  are  due 
to  hereditary  gout ;  and  he  has  described  a  peculiar  form  of  iritis, 
coming  on  insidiously,  and  almost  painlessly,  and  ending  in  destruction 
of  the  eye.  Other  affections  of  the  eye  are  also  attributed  to  gout. 
Certain  conditions  of  the  external  auditory  meatus  have  been  described. 

Diagnosis. — The  chief  points  of  difference  which  are  usually  recog- 
nized between  gout,  rheumatism,  and  rheumatoid  arthritis  are  indicated 
in  the  following  table  :— 
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Gol'T. 

TiHfcir  M  A'J'ISM. 

Rheumatoid 
Akthritis. 

1.  Hereditariness.  . 

Very  marked. 

Less  marked. 

Doubtful. 

2.  SocinI  position  and 
habits  of  patient 

Among      the  better 
classes  ;  or  tliose  who 
over-feed  and  drink. 

Among  the  poorer  and 
hard  working  classes 
chiefly. 

Among  the  poor  and  ill- 
fed  most  commonly. 

3.  Jffe  .... 

Very  rare  in  early  life. 
Most  first  attacks  from 
30  to  35. 

Common  in  early  life  ; 
chiefly  from  16"to  20. ' 

Usually  from  20  to  40. 

4.  Sex  

Much  more  prevalent 
among  males. 

More  among  males,  but 
to  less  degree. 

More  frequent  among 
females. 

5.  Mode  of  onset  .  . 

Often  no  obvinus  cause 
of  first  attack  ;  this  is 
frequently  preceded 
by  di(<estive  derange- 
ments, ajid  other  pre- 
monitory symptoms. 

Usually  follows  an  ob- 
V10U3   C3.USG  y  giving 
lise  to  a  chill ;  and 
frequently  no  precur- 
sory   symptoms  are 
observed. 

Exciting  cause  may  be 
evident  or  not.  Pre- 
ceded    by  peculiar 
early  symptoms. 

6.  Joint-affeclioH  .  . 

The  smaller  joints  are 
most     affected,  es- 
pf  cially  the  great  toe  ; 
no  erratic  tendency. 
Local  symptoms  very 
intense,    with  much 
oedema,  a  shining  ap- 
pearand- of  the  skin, 
enlarged    veins,  and 
desquamation  after 
the  attack.    In  time 
permanent  enlar;;e- 
ment  of  the  joints, 
with  distortion,  and 
deposit  of  urates. 

Medium -sized  joints 
most  involved;erratic, 
several  joints  being 
usually  attacked  in 
succession.  Symptoms 
less  severe,  and  le  s 
(Edema  present  than 
in  gout ;  no  enlarge- 
ment of  veins  or  des- 
quamation. 

All   joints  equally  nt- 
tacked ;   not  erratic. 
Symptoms    are  not 
sevei-e.but  tend  to  long 
continuance.  Ulti- 
mately deformity  is. 
produced,  but  there  is 
no  deposit  of  urates  iit 
joints. 

1.  General  symptoms 

Pyrexia,     variable  in 
degree  ;  much  consti- 
tutional disturbance  ; 
considerable  morning 
remissions. 

Variable  degree  of  py- 
rexia, but  usually  con- 
siderable ;  more  con- 
tinuous than  in  gout. 
Tendency   to  hyper- 
pyrexia. 

Only    slight  pyrexia. 
Symptoms  of  debility 
and  want  of  tone. 

8.  Perspiration    .  . 

No  special  characters. 

Very  profuse  and  acid. 

No  acid  sweats. 

9.  Course,  duration, 
and  progress  ,  ; 

Early  paroxysm  of  short 
duiation;   great  ten- 
dency to  recurrence, 
and  to  periodicity. 

Attack  of  much  longer 
dination;  much  lesi 
tendency  to  recur- 
rence ;  not  periodic. 

Subacute  and  gradually 
progressive  ;  often  n'o 
complete      inte.  mis- 
sion; not  periodic. 

10.  Complications 

Affects    especially  the 
stomach, brain, and  kid- 
neys ;  also  gives  rise  to 
nervous  disturbance  of 
the  heait.  but  not  to  in- 
flammatory iiffectioiis. 

Very  liable  to  cardiac 
inflammations;  also  to 
pulmonary  inflamma- 
tions.   May  be  chorea 
or  subcutaneous  no- 
dules. 

Nothing   in    heart  or 
other  organs. 

1 1 .  L  ric  acid  in  blood 

Present. 

None. 

None. 

12,  Tophi  in  auricle, 
¥  

Present  in  many  eases. 

None. 

None. 

13.  Urine  .... 

Deficiency  of  urates  be- 
fore and  duringthe  tit, 
followed    by  excess ; 
albuminniia  common  ; 
may  have  casts,  indi- 
Chting  kidney  disease. 

Febrile  ;  sometimes 
slight  albuminuria. 

No  special  characters. 
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Although  in  the  great  majority  of  cases  the  diagnosis  between  these 
iseveral  aifections  can  be  readily  made,  by  attending  to  the  points  indi- 
cated in  the  foregoing  table,  yet  it  must  be  remembered  that  cases  do 
■occur  in  which  the  distinctions  are  by  no  means  so  marked,  and  where 
it  becomes  difficult  to  make  out  the  precise  nature  of  the  complaint.  In 
:Some  instances  there  is,  in  my  opinion,  undoubtedly  a  combination  of 
gout  and  rheumatism,  constituting  true  rheumatic  gout. 

Prognosis. — Acute  gout  is  rarely  immediately  fatal,  but  when  the 
internal  organs  are  involved  there  is  considei'able  danger.  The  com- 
plaint is  always  liable  to  return,  but  much  depends  upon  the  mode  of 
living  Avhicli  the  patient  adopts.  The  future  prognosis  is  worse  in 
proportion  to  the  youth  of  the  patient ;  to  the  degree  of  liei'editary 
predisposition  ;  and  to  the  frequency  of  the  attacks.  Chronic  gout 
decidedlj^  tends  to  shorten  life.  The  most  serious  signs  ai-e  those  indi- 
cating advanced  renal  disease,  with  non-elimination  of  uric  acid ;  and 
marked  cardio-vascular  changes.  Gout  materially  diminishes  the 
chances  of  recovery  from  acute  diseases  and  injuries. 

Trbatmen'j'. — 1.  During  the  paroxysm. — It  is  well  to  give  a  brisk 
purgative  at  the  communcenu'nt  of  a  tit  of  gout,  such  as  a  calomel  and 
colocynth  j^ill,  followed  by  a  black  di-aught.  Colchicum  is  the  specific 
remedy  for  this  affection,  but  it  must  be  given  with  due  care.  From 

x-xx  of  wine  of  colchicum  should  be  administered  every  four  to  eight 
liours,  and  it  may  be  combined  with  bicarbonate  or  some  vegetable  salt 
of  potassium,  fi-eely  diluted  ;  or  with  carbonate  of  lithium.  Salicylate 
■of  sodium  is  recommended  in  acute]  gout,  but  it  certainly  is  not  so 
.serviceable  as  in  rheumatism. 

A  free  action  of  the  skin  should  be  kept  up  byitlie  use  of  diaplioretic 
■drinks  ;  or  the  A^apour  or  hot-air  bath  might  be  advantageously  em- 
ployed in  some  cases.  A  low  diet  is  generally  indicated  at  first,  which 
should  be  gradually  improved  as  the  attack  passes  off,  but  it  may  be 
necessary  to  permit  weak  patients  to  have  a  good  quantity  of  liquid 
nourishment  throughout.  As  a  rule  stimulants  ought  to  be  withdrawn, 
■especially  if  the  patient  is  young,  but  sometimes  it  is  advisable  to 
allow  a  certaiii  quantity  of  brandy  or  whisky,  well-diluted.  If  there  is 
much  pain  and  restlessness,  opium  should  be  given  at  night,  in  the  form 
of  Dover's  powder;  or  subcutaneous  injection  of  morphine  maybe  called 
for.    Paraldehyde  has  been  well  spoken  of  as  a  hypnotic  in  gout. 

As  regards  local  treatment.,  rest  is  of  course  essential,  and  an  elevated 
position  should  be  adopted  for  the  affected  parts.  These  should  be 
Avrapped  up  in  flannel  or  in  cotton-wool,  covered  with  oil-silk.  The 
:application  of  collodion  is  said  to  be  useful  to  relieve  pain.  If  the 
local  symptoms  are  very  severe,  warm  fomentations  or  poultices  con- 
taining opium,  or  localized  steaming  may  be  tried ;  or  it  may  be  ad- 
visable to  apply  more  powei'ful  anodynes,  such  as  belladonna  liniment, 
tincture  or  liniment  of  aconite,  or  a  solution  of  atropine  or  morphine. 
Local  removal  of  blood  is  extremely  rarely  called  for;  but  sometimes 
the  application  of  a  blister  is  useful.  As  the  inflammation  subsides, 
slight  pressure  by  means  of  a  bandage  or  an  elastic  apparatus  is  often 
serviceable,  in  order  to  get  rid  of  the  oedema  and  other  conditions 
which  ai^e  liable  to  remain ;  gentle  friction  may  also  be  employed  with 
advantage. 

Irregular  gout. — Should  gout  attack  internal  organs,  it  is  requisite  to 
endeavour  to  excite  inflammation  in  tlie  joints,  by  means  of  friction, 
heat,  or  sinapisms.    In  the  neurotic  aifections,  opium  with  stimulants, 
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such  as  ammonia,  ether,  camphor,  and  musk,  are  the  remedies  indi- 
cated; as  well  as  alcoholic  stimulants.  External  heat  and  sinajDisnis 
are  also  of  much  service  in  these  conditions.  Inflammatory  complica- 
tions may  require  the  application  of  a  few  leeches  or  of  a  blister,  but 
in  most  cases  o-nuty  patients  will  not  bear  much  depletion. 

2.  During  theiintervals.— There  is  no  disease  in  the  management 
of  which  a  careful  study  of  the  patient,  and  of  everything  connected 
Avith  him,  is  moi-e  necessary  than  in  the  case  of  gout.  In  the  early 
stage  a  practical  cure  may  often  be  effected,  especiaUyin  acquired  case.s, 
in  so  far  that  freedom  from  further  attacks  can  be  ensured,  provided 
that  due  attention  is  paid  to  certain  rules.  Even  when  the  gouty  dia- 
thesis is  hereditary,  it  may  be  prevented  from  becoming^  actively 
developed,  or  at  all  events  the  complaint  can  be  warded  off  until  a  later 
period  in  life,  by  the  exercise  of  proper  care  and  precautions. 

Biet  requires  strict  regulation,  but  must  necessarily  vary  much  in 
diiferent  subjects.  The  food  should  be  nutritious  and  easily  digestible 
consisting  of  a  due  proj^ortinn  of  animal  and  vegetable  constituents' 
but  the  consumption  of  nitrogenous,  saccharine,  and  starchy  substances 
must  be  limited.  The  animal  food  should  be  limited  to  poultry,  white 
fish,  game,  sweetbreads,  and  occasionally  mutton.  Moderation  in  eatino-, 
and  regularity  of  meals,  ai-e  important  points  to  be  attended  to.  Teix 
and  cofiee  may  be  allowed  to  a  limited  extent;  also  soft  and  stewed 
fruits,  provided  they  do  not  contain  much  sugar;  but  pastry  on o-ht  to 
be  avoided.  It  has  been  suggested  that  common  salt  should  be  entirely 
avoided  by  gouty  persons,  and  decided  benefit  seems  to  have  followed 
strict  attention  to  this  matter.  Abundance  of  pure  water  is  of  <rreat 
value  as  a  drink  in  cases  of  gout. 

_  The  use  of  alcoholic  stimulants  is  a  matter  calling  for  special  con- 
sideration. For  young  persons  who  are  hereditarily  predisposed  to 
gout,  total  abstinence  is  to  be  decidedly  recommended,  as  well  as  for 
otlier  gouty  subjects  when  there  is  no  obvious  necessity  for  stimulants 
Ihe  nature  and  quantity  of  any  stimulant  which  is  permitted  should  be 
always  definitely  stated.  Malt  liquors  and  all  strong  wines  ouo-ht  to 
be  rigidly  denied,  although  it  is  the  fashion  at  present  with°some 
practitioners  to  give  champagne  freely  in  gouty  cases.  Lio-hter  wines 
of  goodquahty,  such  as  claret,  hock,  moselle,  or'chablis,  may'be  allowed 
in  moderation ;  or  m  some  cases  a  small  amount  of  dry  sherry  Small 
quantities  of  some  spirit  are  also  permissible  in  some  "instanJes  either 
braudy,  whisky,  or  gm,  and  these,  as  well  ns  wines,  should  be  taken 
well-di  uted  with  potass-  or  lithia-water,  but  soda-water  must  be 
avoided.  AVheu  a  change  is  being  made  as  regards  the  diet  and  drink 
of  a  gouty  patient,  it  should  be  carried  out  gradually,  and  not  abruiitly 

V\  ith  respect  to  general  hygienic  management,  the  followino-  are  the 
chief  matters  which  need  to  be  enforced Moderate  daily  exl^rcise  in 
the  open  air,  and  the  avoidance  of  sedentary  habits;  proper  ventilation- 
daily  bathing,  followed  by  friction,  and  the  occasional  use  of  a  warm 
im^kish,  or  tepid  salt-water  bath  ;  ihe  wearing  of  warm  clothino.  with 
aaniiel  next  the  skm ;  abstinence  from  undue  mental  labour  and 
treedom  from  all  sources  of  worry  or  irritation ;  the  avoidance  of  late 
hours  at  night,  of  heated  and  ill-ventilated  rooms,  and  of  lyino-  i„  bed 
late  m  the  mormng;  if  possible,  residence  in  a  warm  and"' equable 
c  imate  but  if  this  is  not  practicable,  protection  against  all  sudden 
alternations  of  temperature  or  exposure  to  wet  and  cokl,  with  a  chancre 
to  a  tavoui'able  climate  during  the  winter  months.    Wet-packino-  and 
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other  forms  of  hydropathic  treatment  are  decidedly  useful  in  some  cases 
of  gout. 

The  digestive  organs  must  be  attended  to.  The  bowels  should  be 
made  to  act  daily,  a  mild  aperient  being  given  if  necessary.  Much 
mercury  is  injurious,  but  there  is  no  harm  in  giving  a  dose  of  blue- 
pill  or  calomel  occasionally.  It  may  be  requisite  to  administer 
remedies  with  the  view  of  improving  digestion ;  or  of  relieving  portal 
congestion. 

Mineral  waters  are  often  useful,  both  internally  and  as  baths,  but  they 
should  only  be  employed  under  proper  medical  supervision.  Those 
which  are  considered  most  beneficial  include  the  waters  of  Buxton,, 
Bath,  Harrogate,  Leamington,  and  Droitwich  in  this  country ;  and 
various  Continental  waters,  especially  those  of  Vichy,  Wiesbaden, 
Baden-Baden,  Aix-la-Chapelle,  Carlsbad,  Kissingen,  Marienbad,  Horn- 
burg,  Ems,  Wildbad,  Royat,  Contrexeville,  Vals,  Gastein,  Ragatz,  Evian, 
and  Dax.    Mud  baths  are  also  recommended. 

It  is  scarcely  necessary  to  add  that  every  cause  should  be  avoided 
which  is  known  to  have  any  tendency  to  bring  on  an  acute  attack  of 
gout. 

Therapeutic  treatment. — Colchicum  is  a  valuable  medicine  even  in  the- 
intervals  between  the  attacks  of  gout,  when  carefully  administered ;  it 
is  best  given  in  the  form  of  extract  at  night,  with  extract  of  henbane  or- 
gentian  ;  or  a  few  minims  of  wine  of  colchicum  may  be  added  to  other 
medicines.  In  a  considerable  proportion  of  cases  of  this  disease  tonics 
are  indicated.  Quinine,  or  some  preparation  of  cinchona ;  a  mild  pre- 
paration of  iron,  such  as  the  ammonio-citrate  ;  arsenic  ;  mineral  acids  ; 
and  bitter  infusions  are  frequently  serviceable.  Guaiacum  resin  and 
ammouiacum  are  strongly  recommended  for  asthenic  gout  in  old  persons. 
Iodide  and  bromide  of  potassium  are  also  beneficial  in  some  cases. 
Alkaline  salts  and  those  of  the  alkaline  earths  are  valuable  in  many  cases, 
given  freely  diluted  and  on  an  empty  stomach,  especially  the  carbonates 
and  phosphates  of  potassium  or  magnesium,  or  the  carbonate  or  citrate  of 
lithium.  Most  of  the  mineral  waters  owe  their  efficacy  in  gout  to  some  of 
these  salts  being  dissolved  in  them.  Benzoate  of  ammonium  or  lithium, 
phosphate  of  sodium  or  ammonium,  lime-juice,  biniodide  of  mercury 
with  iodide  of  potassium,  tincture  of  iodine,  nitrite  of  amyl,  and  various, 
other  medicines  have  also  been  recommended  in  the  treatment  of  chronic 
gout.  Symptoms  often  require  attention.  Bromides  may  be  useful  for 
irritability  of  temper ;  and  paraldehyde  as  a  hypnotic. 

Local  treatment. — When  the  joints  become  much  altered  in  gout,  but 
little  can  be  done  locally.  I  have,  however,  seen  much  benefit  derived,  in 
cases  not  far  advanced,  from  the  continued  application  of  wet  bandages 
over  the  affected  parts.  Friction,  shampooing,  and  pressure  by  means 
of  strapping  might  be  carefully  employed.  Ulceration  requires  the 
application  of  some  simple  dressing.  A  dressing  consisting  of  a  solu- 
tion of  a  potassium  or  lithium  salt  has  been  favourably  spoken  of  for- 
this  condition. 
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Chapter  XXXI. 


SCORBUTUS -SCURVY. 

vETiOurxa-.— Scarvy  is  a  distinct  and  pecnliar  disease,  thouo'l,  the  term 
IS  not  uncommonly  ignorantly  applied  to  a  variety  of  skin-affections  It 
IS  met  with  chiefly  among  seafaring  men,  being  consequently  bv'  fa,- 
most  commonly  observed  on  board  ship,  or  in  the  hospitals  of  seaport 
^'It'  -^'Jl"""  T^^y  P=^'-t.  of  my  connection  with  the  Liverpool 
iNorthern  Hospital  a  large  number  of  cases  were  admitted  within  the 
year  but  subsequently  they  became  less  numerous,  owino-  to  better 
regulations  being  carried  out  for  the  prevention  of  the  disease 

Scurvy  has  be^n  attributed  to  many  causes,  among  others  to  the  use 
ot  salt  meat  or  of  putrid  meat  and  bad  water,  and  to  imi^erfect  hvo-ienic 
conditions ;  my  own  experience,  however,  would  lead  me  to  ao-ree"with 
those  who  believe  that  the  complaint  is  almost  always  due  to" the  want 
of  f  resh  vegetable  diet,  or  of  some  appropriate  substitute.  This  was  the 
invariable  cause  m  the  seamen  in  whom  I  observed  the  disease  •  and  in 
some  case.s  of  laiid-scurvy  which  have  come  under  my  notice  the  com 
plaint  could  be  distinctly  traced  to  the  same  cause.  Scnrvv  seems 
however,  to  have  broken  out  under  circumstances  which  indicate  that  it 
might  possibly  arise  in  other  ways.  During  the  siege  of  Paris  numerous 
cases  of  the  disease  occurred,  which  were  attributed  to  insufficient  food 
and  bad  hygienic  conditions.  It  has  been  observed  occasionally  in 
infants,  bemg  induced  either  by  the  prolonged  use  of  artificial  farinaceous 
toofls,  or  from  being  reared  bv  a  scorbutic  mother 

Advanced  age;  a  cold  and  damp  climate  or  season  ;  exi.osure  •  faticme- 
and  despondency  have  been  set  down  as  predlsjjosnuj  cause,  of  scurv^  ' 

Pathology.— I  he  pathology  of  sc.rvy  is  bv  no  means  settled  In 
what  manner  a  dehcient  supply  of  vegetable  matters  acts  in  i^roducino- 
Ht^rrTl      t      ^     r^:'"^  question,  and  all  that  can  be  positivel^ 

ated  is  that  this  leads  to  some  alteration  in  the  composition  of  the 
blood.  1  his  change  has  been  attributed  to  a  want  of  potash  salts  of 
vegetable  albumen,  of  organic  acids,  and  of  va.ri,>us  other  constitue'nts 
of  vegetable  substances.  »LueuL.s 

tK?f'lf''^*'''         ^r^.^tig-^t^':^  patliology  of  scurvy,  and  has  drawn 

the  following  conclusions  from  his  observations  — 

1.  That  the  primary  change  that  occurs  in  scurvy  is  a  chemiral  altera- 
tion m  the  quality  of  the  blood. 

2.  That  this  chemical  alteration,  as  far  as  can  be  judged  from  infer- 
ences drawn  from  the  analysis  of  urine  m  patients  suif ering  from  s™  . 
and  analysis  of  "scorbutic"  and  -  antiscorbutic  "  diets  points  to  n 
dmunntion  of  the  alkalinity  of  the  blood.  ^ 

3.  That  tiiis  diminution  of  alkaU.df,,  is  produced  in  the  first  instance 
physiologically)  by  an  increase  of  acid  salts  (chiefly  urates)  in  the 
lood,  and  hnally  (pathologically)  by  the  withdrawal  of  salts  havino-  an 

alkaline  reaction  (chiefly  alkaline  carbonates). 

4.  That  thi.s  diminution  of  the  alkalinity  of  the  bloo.l  Anally  produces 
the  same  results  m  scurvy  patients  as  happens  in  animals  whtm  ittempts 
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are  made  to  reduce  the  alkalinity  of  the  body  (either  by  injecting  acids 
into  the  blood  or  feeding  Avith  acid  salts),  namely,  dissolution  of  the 
blood-corpuscles,  ecchymoses,  and  blood-stains  on  mucous  surfaces,  and 
fatty  degeneration  of  the  muscles  of  the  heart,  the  muscles  generally, 
and  the  secreting  cells  of  the  liver  and  kidney. 

Anatomical  Characters. — In  fatal  cases  of  scurvy  much  emaciation 
is  usually  observed,  with  oedema  of  the  legs.  The  blood  is  very  dark 
and  liquid,  and  its  colouring  matter  stains  the  tissues ;  while  the  cor- 
puscles are  more  or  less  altered  or  dissolved.  Extravasations  are  met 
witb  in  the  subcutaneous  tissue,  as  well  as  between,  or  sometimes  even 
within  the  muscles,  and  they  are  often  firmly  coagulated  or  partially 
organized.  Seroiis  and  synovial  effusions  are  common,  especially  peri- 
cardial effusion,  these  frequently  containing  aia  admixture  of  blood.  The 
organs  ax'e  loaded  with  blood,  and  jjresent  ecchymoses  and  extravasa- 
tions, being  also  relaxed  and  softened.  The  heart  exhibits  ecchymoses, 
and  its  muscular  tissue  is  the  seat  of  granular  or  fatty  change.  This 
change  has  also  been  observed  in  the  secreting  cells  of  the  liver  and 
kidneys.  It  is  supposed  that  there  is  some  morbid  condition  of  the 
walls  of  the  smaller  vessels,  but  no  definite  changes  have  been  detected. 
Ecchymoses  may  be  seen  under  the  serous  membranes ;  while  the 
mucous  membranes  are  red  and  swollen  in  some  parts,  and  also  present 
blood-stains.  Granular  fatty  degeneration  of  the  voluntary  muscles  is 
said  to  occur.  The  appearances  which  are  characteristic  of  scurvy 
dui'ing  life  continue  to  be  visible  after  death. 

Symptoms. — Scurvy  generally  sets  in  gradually  and  insidiously,  and 
cases  are  met  with  of  all  grades  of  severity,  but  in  a  well-marked  example 
the  symptoms  are  very  stiiking.  The  patient  pi-esents  a  peculiar  un- 
healthy aspect,  the  face  being  sallow  and  of  a  dirtj'-yellowish  hue,  com- 
bined with  puffiness  about  the  eyelids,  and  anaemia,  the  latter  being  well 
seen  in  the  mucous  membranes.  There  is  more  or  less  wasting,  but 
emaciatioii  may  not  be  veiy  marked  even  in  bad  cases.  The  skin 
becomes  dry  and  harsh.  The  subjective  sensations  are  those  of  languor, 
debility,  fatigue,  shortness  of  breath,  faintness,  pains  and  soreness  in 
the  limbs,  mental  depression  and  despondency.  These  symptoms  vary 
in  degree,  sometimes  amounting  to  complete  prostration,  with  a  ten- 
dency to  sudden  syncope,  which  may  even  prove  fatal.  Scorbutic 
patients  often  exhale  a  peculiar  odour  from  the  skin. 

The  mouth  affords  certain  characteristic  signs  in  scurvy.  The  gums 
are  either  moi'e  or  less  swollen,  turgid,  dark,  and  spongy,  sometimes 
reaching  to,  or  even  much  beyond  the  level  of  the  teeth  ;  or  they  be- 
come ulcerated  and  gangrenous,  dropping  off  in  masses,  and  exposing 
the  teeth  or  jaws.  From  the  first  they  readily  bleed,  and  after  a  time 
blood  oozes  constantly  from  them.  The  teeth  feel  very  tendei-,  so  that 
chewing  becomes  difficult  or  impossible  ;  and  they  also  soon  become 
loosened,  or  may  even  drop  out.  Necrosis  of  the  jaws  occasionally 
occurs.    The  breath  has  a  peculiar  and  excessively  foul  odour. 

The  legs  present  small  pui'ple  spots,  coi-responding  to  and  being  the 
result  of  extravasations  of  blood  into  the  hair-follicles.  They  are  chiefly 
observed  below  the  knees,  but  are  not  uncommon,  though  less  abundant, 
on  the  thighs,  being  rai-ely  seen  on  the  abdomen  or  arms.  In  addition 
to  these  [jetechial  spots,  more  or  less  extensive  and  irregular  ecchy- 
motic  patches  are  visible,  presenting  various  hues,  according  to  the 
changes  whicli  the  colouring  matter  of  the  extravasated  blood  has 
undergone.    Brawny  indurations  can  be  felt,  due  to  deeper  extravasa- 
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tions,  especially  in  the  hams  and  calves,  and  these  ai"e  often  very  painf al 
and  tender.  CEdema  of  the  feet  and  legs,  and  des(|uamation  of  the 
cuticle,  are  common  symptoms.  There  is  much  stiffness  and  pain  on 
movement ;  while  a  constant  feeling  of  aching  and  contusion  in  the  legs 
is  experienced. 

In  some  cases  htemorrhages  take  place  from  various  mucous  surfaces. 
Ulcers  are  occasionally  formed;  or  old  ulcers  may  break  out  anew,  or 
iissume  an  unhealthy  aspect,  being  covered  with  large  bleeding  granu- 
lations. It  is  said  that  old  fractures  sometimes  become  disunited,  that 
bones  soften,  or  that  epiphyses  become  separated  in  cases  of  scurvy. 

The  alimentary  canal  is  usually  disordered.  The  appetite  is  impaired 
iis  a  rule,  though  sometimes  patients  feel  inclined  for  food,  but  cannot 
chew  it,  and  certainly  the  appetite  generally  returns  as  soon  as  they  are 
jible  to  masticate.  In  severe  cases  there  may  be  nausea  and  vomiting. 
Obstinate  constipation  is  the  rule,  but  occasionally  the  bowels  are 
I'elaxed,  and  the  stools  may  contain  blood,  or  actual  dysentery  may  be 
present  as  a  complication.  There  is  no  jiyrexia  usually,  and  the  tem- 
perature may  be  below  the  normal.  The  pulse  is  infrequent,  weak,  and 
small.  The  patient  often  passes  restless  nights.  The  urine  is  deficient 
in  quantity,  dark-coloured  in  some  cases,  and  tends  to  decompose 
i-apidly.  Urea,  phosphates,  and  potash  are  deficient ;  uric  acid  is  said  to 
be  in  excess.    Occasionally  blood  is  mixed  with  the  urine. 

Various  morbid  conditions  of  the  blood  have  been  described  in  scui'vy, 
but  there  is  no  certainty  about  this  matter.  Sir  Alfred  Garrod  states 
that  potash  is  much  diminished  in  quantity.  Red  corpuscles  are  deficient, 
while  white  corpuscles  may  be  in  excess. 

Diagnosis. — The  disease  most  likely  to  be  confounded  with  scurvy  is 
purpura;  the  diagnosis  will  be  pointed  out  after  the  latter  has  been 
considered.  It  is  necessary  to  be  on  the  look-out  for  slight  degrees  of 
-scurvy  in  persons  living  in  large  towns,  who  do  not  take  vegetable  food. 

Prognosis. — All  the  cases  of  sea-scurvy  which  came  under  my  notice 
rapidly  recovered,  with  one  e.xception,  and  in  that  case  death  resulted 
from  an  accidental  complication,  namely,  apoplexy.  Therefore  the 
prognosis  is  highly  favourable,  if  proper  treatment  can  be  adopted.  In 
niy  experience  sporadic  cases  of  la)i:l-scnrvi/  do  not  seem  to  be  so  easily 
cured,  and  in  one  instance  acute  gastro-enteritis  and  pneumonia  set  in 
without  any  evident  cn  use,  ending  in  speed_y  death ;  while  in  another  no 
treatment  seemed  to  produce  any  effect,  and  the  patient  sank  from  the 
direct  consequences  of  the  disease,  death  being  jDreceded  by  high  pyrexia. 

Treai'mknt. — Sea-scurvy  is  one  of  the  most  satisfactory  diseases  to 
treat,  speedy  recovery  being  brought  about  in  the  great  majority  of 
cases,  provided  the  necessary  remedies  can  be  obtained,  namely,  plenty 
of  fresh,  soft,  and  succulent  vegetables ;  with  from  5  iv  to  3  viij  of  lime- 
or  lemon-juice  daily.  Potatoes  and  cabbages  constitute  the  best  forms 
of  vegetable  food.  Oranges,  lemons,  citrons,  and  other  fruits  of  this  class 
are  also  most  valuable.  Water-cress,  garden-cress,  mustai'd,  scurvy- 
grass,  sauer-kraut,  spruce,  fir,  and  various  other  vegetable  substances  have 
obtained  repute  in  the  treatment  of  scurvy,  and  might  be  tried  if  the 
more  reliable  I'emedies  cannot  be  procured.  It  is  stated  that  vegetables 
act  best  when  uncooked,  but  ordinarily  it  is  quite  unnecessary  to  give 
them  in  this  condition.    Yeast  is  well  spoken  of  in  scurvy. 

Liquid  nutritious  food  is  needed,  such  as  beef-tea  and  milk,  often  in 
considerable  quantities,  and  as  soon  as  the  patient  can  chew,  meat  should 
lie  allowed.    Alcoholic  stimulants  are  frequently  indicated,  Init  should 


276 


THEORY  AND  PRACTICE  OF  MEDICINE. 


be  giyen  carefully,  and  in  small  quantities.  In  a  few  days  it  is  advis- 
able to  administer  some  tonic,  such,  as  quinine  witli  tincture  of  iron, 
Avliicli  aids  recovery  by  exciting  the  appetite,  strengthening  the  patient, 
and  improving  the  quality  of  the  blood. 

The  mouth  must  at  first  be  frequently  washed  out  with  some  dilxite 
antiseptic,  of  which  one  of  the  best  is  Condy's  fluid.  At  a  later  pei-iod 
a  mild  astringent,  such  as  a  solution  of  alum,  may  be  used.  If  the  gums 
are  sloughing  and  bleeding,  the  daily  application  of  solid  nitrate  of 
silver  is  recommended  by  Dr.  Buzzard.  Constipation  is  generally  a 
troublesome  symptom,  and  is  best  overcome  by  the  use  of  enemata. 
Fomentations  may  be  applied  to  the  painful  swellings  in  the  legs.  If 
sub-periosteal  extravasations  are  not  absorbed,  iodide  of  potassium  may 
be  given.  Should  serious  htemorrhage  occur,  astringents  must  be  given. 
Ulcers  may  be  dressed  with  lime-juice,  but  they  improve  rapidly  under 
its  internal  administration. 

Many  remedies  have  been  recommended  in  the  treatment  of  scurvy, 
such  as  salts  of  potash  ;  sokttion  of  various  vegetable  acids,  especially 
citric ;  and  phosphoric  acid.  In  my  experience  these  have  all  proved 
quite  unreliable.  Eaw  meat  and  seal's  flesh  have  been  employed,  it  is 
said,  successfully  for  the  cure  of  this  disease. 

The  treatment  of  land-scurvy  must  be  conducted  on  the  same  prin- 
ciples as  that  of  sea-scurvy,  but  it  is  much  more  difiicult  to  cure,  the 
symptoms  often  lasting  a  considerable  time,  and,  as  already  stated, 
death  may  occur  from  this  complaint  in  spite  of  all  treatment. 

The  preventio7i  of  scurvy  is  a  most  important  matter  in  connection 
with  those  persons  who  lead  a  seafaring  life.  There  can  be  no  question 
but  that  the  disease  may  be  completely  prevented  by  the  use  either  of 
fresh  vegetables,  preserved  vegetables,  or  of  proper  lime-  or  lemon-juice, 
which  should  be  served  out  daily.  Many  of  the  specimens  of  so-called 
lime-juice  used  on  board  ship  are  worthless  ;  often  only  a  solution  of 
citric  acid  is  used,  which  decidedly  does  not  prevent  the  disease.  The 
fi-ee  employment  of  vinegar,  and  of  the  vegetable  salts  of  potash,  has 
been  recommended.  Milk  is  also  useful.  It  is  important  to  attend  to 
all  hygienic  and  other  measures  for  maintaining  the  general  health  of  the- 
sailors  ;  and  thej'  must  avoid  unnecessary  exposure. 


Chapter  XXXII. 
PURPURA— MORBUS  MACULOSUS. 

Etiology  and  Pathology.- — Using  the  term  in  its  general  sense,  the- 
purpuric  condition  may  be  met  with  under  a  variety  of  circumstances. 
Thus  it  may  be  associated  with  acute  diseases,  as  typhus  fever,  small- 
pox, measles,  ulcerative  endocarditis,  pyaemia  or  septica?mia,  and  acute 
atrophy  of  the  liver ;  certain  complaints  accompanied  with  abnormal 
states  of  the  blood  or  small  vessels,  as  scurvy,  haemophilia,  pernicious 
aneemia,  and  jaundice;  skin- affections,  as  erythema  multiforme,  urticaria, 
and  lichen ;  and  chronic  organic  diseases,  as  cirrhosis  of  the  liver, 
Bright's  disease,  malignant  disease,  syphilis,  splenic  leucocythtemia,  or- 
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lymphadenoma.  Strictly  the  name  purpura,  as  a  distinct  disease,  is 
applied  to  cases  in  which  it  is  independent  of  any  of  these  conditions. 
Its  ajtiology  and  pathology  are  then  by  no  means  clear.  It  has  been 
attributed  to  deficiency  of  proper  food  (P  vegetables),  unhealthy  hygienic 
surroundings,  intemperance,  amenorrhoea,  and  various  other  causes;  and 
may  also  occur  during  convalescence  from  an  acute  illness.  Purpura  is 
said  to  be  most  common  about  the  period  of  puberty  ;  but  a  form  met 
with  m  old  people  has  been  specially  named  purpura  senilis.  Persons 
affected  with  the  complaint  may  be  weak  and  ana?inic,  but  not 
imcommonly  they  appear  to  be  perfectly  healthy  and  well-nourished. 
A  particular  form  of  purpura  sometimes  follows  the  administration  of 
iodide  of  potassium  or  ammonium,  much  more  rarely  iodide  of  sodium ; 
usually  this  only  occurs  aftei-  more  or  less  prolonged  use  of  the  druo-' 
but  occasionally  after  a  single  dose.  "  ^' 

With  regard  to  the  pathology  of  purpura,  it  has  been  attriljuted  to 
some  abnormal  state  of  the  blood  and  small  vessels.  Changes  in  the 
blood  have  been  described,  but  they  are  not  constant,  and  it  may  be  quite 
normal.  A  primary  morbid  condition  of  the  capillaries  and  other  small 
vessels,  of  a  degenerative  character,  has  also  been  supjjosed  to  exist. 

Anatomical  Charactei;s.— Purpura  is  characterized  by  rupture  of  the 
capillaries  and  escape  of  blood  in  various  parts,  indicated  by  petechia 
and  other  forms  of  extravasation  in  connection  with  the  skin;  haemor- 
rhages from  mucous,  and  sometimes  from  serous  surfaces;  and' extrava- 
sations into  the  cellular  tissue  or  muscles,  or  rarely  into  certain  oro-ans 
such  as  the  bram,  lungs,  and  pelvis  of  the  kidnevs.  Important  or^^ans 
are  often  found  m  a  diseased  condition,  this  being  the  cause  of  the 
purpuric  state.  The  muscular  fibres  of  the  heart  have  been  found  in 
a  condition  of  extreme  fatty  degeneration  in  prolonged  cases  of  purinira 
ending  fatally  from  repeated  hemorrhage. 

_  Symptoms.— Purpura  is  described  under  two  chief  forms  :— Purpura 
simplex  and  Purpura  hceinorrhagica.  In  the  former  the  liajmorrhages 
are  only  obsci'ved  ni  connectinn  witli  the  skin;  in  the  latter  they  also 
take  place  from  mucous  surfaces,  as  well  as  sometimes  into  serous 
cavities,  or  into  the  substance  of  organs,  while  the  cutaneous  haemor- 
rhages arc  generally  more  abundant. 

The  skin  presents  various  forms  of  extravasation,  namely,  minute 
points  or  stigmata  ;  petechia? ;  vibices  ;  or  extensive  ecchymoses  These 
are  observed  chiefly  on  the  legs,  and  may  appear  in  successive  crops 
each  crop  lasting  a  variable  number  of  days.  Their  occurrence  is  often 
tavoured  by  much  standing.  From  their  first  appearance  pressure  pro- 
duces no  effect  on  the  colour,  which  is  often  bright-red  at  the  outset 
but  afterwards  becomes  darker,  changing  to  purple,  violet,  oi'  almost 
black  m  some  cases.  The  usual  alterations  in  colour  which  blood  under- 
goes are  seen  as  the  extravasations  disappear.  The  spots  are  generally 
roundish,  and  have  a  well-defined  outline  at  the  commencement  but 
subsequently  they  gradually  fade  into  the  surrounding  skin.  The^  are 
not  at  all  raised,  but  there  is  often  hardening  and  swelling  of  the  sub- 
cutaneous tissue.  Blebs  containing  sanguineous  serum  sometimes  form 
under  the  cuticle  ;  and  in  rare  instances  the  skin  becomes  actually 
gangrenous.    The  larger  extravasations  may  be  very  painful  and  tender. 

ihe  ha?inorrhages  from  mucous  surfaces  which  may  be  met  with  are 
epistaxis,  hiT?inorrhages  from  the  gums  and  mouth,  ha>matemesis,  melajna, 
niematuria,  haemoptysis,  and  menorrhagia.  These  may  be  slio-ht  or 
profuse  and  frequently  repeated.     In  rare  instances  "  bleeding^  takes 
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place  from  the  ear.  Extrava.satioiis  may  also  escape  into  or  beneath  Ihe 
mucous  membranes,  such  as  the  conjunctiva,  or  the  membrane  covering- 
the  palate,  cheeks,  or  g'unis.  Little  blisters  containing  bloody  serum 
sometimes  foi'm  on  the  tongue  or  cheek.  Occasionally  ha^moiThages  from 
the  choroidal  vessels  occur,  even  sufficient  to  cause  blindness.  Extrava- 
sation into  organs  is  rare,  but  death  has  occurred  from  pulmonary  or 
cerebral  apoplexy  in  exceptional  cases  of  purpm^a. 

The  general  symptoms  vary  much,  and  are  considerably  modified  by 
the  conditions  under  which  the  purpura  arises.  There  are  often  pre- 
monitory symptoms  for  some  time,  such  as  general  pains,  languor,  and 
debility,  but  not  always.  The  attack  may  be  ushered  in  by  pyrexia,  and 
occasionally  febrile  symptoms  of  a  hectic  type  have  been  noticed.  Pains 
in  the  abdomen,  especially  in  the  epigastrium,  loins,  chest,  and  limbs, 
are  often  complained  of.  The  digestive  organs  may  or  may  not  be  im- 
paired in  their  functions.  There  is  usually  more  or  less  debility,  and  a 
sense  of  depression,  and  in  severe  cases  this  becomes  extreme,  being- 
accompanied  with  marked  anaemia  if  much  blood  has  been  lost,  and  a 
tendency  to  faintness  or  syncope.  The  pulse  is  usually  feeble,  quick, 
and  compressible.  The  urine  may  be  albuminous  apart  from  the  pre- 
sence of  blood,  and  sometimes  contains  casts. 

Purpura  has  a  very  variable  duration,  being  either  aciite  or  chrov/ic 
in  its  progress.    It  usually  terminates  in  recovery,  if  uncomplicated. 

Diagnosis. — The  purpuric  condition  is  generally  easily  recognized,  but 
it  might  possibly  be  mistaken  for  ecchymoses  from  in]\ny,  or  for  flea- 
bites.  As  an  independent  disease,  purpura  must  be  distinguished  from 
the  form  associated  with  other  complaints,  and  especially  from  haemo- 
philia and  scurvy. 

In  addition  to  the  difference  in  the  fetiology  of  the  two  diseases, 
purpura  not  being  obviously  due  to  the  want  of  vegetable  food,  and  the 
use  of  this  kind  of  diet  or  of  lime-juice  not  having  any  material  in- 
fluence in  its  cure  or  prevention,  scurvy  presents  the  following- 
characters  which  distinguisli  it  from  purpura  : — 1.  The  peci^liar  colour 
and  sallowness  of  the  skin.  2.  The  state  of  the  gums.  3.  The  greater 
extent  of  the  ecchymotic  patches.  4.  The  presence  of  brawny  indu- 
rations in  the  substance  of  the  limbs,  accompanied  with  much  pain  and 
stiffness.    5.  Extensive  desquamation  of  the  cuticle. 

Prognosis. — The  prognosis  of  purpura  will  depend  greatly  on  its 
cause,  and  especially  whether  the  complaint  is  associated  with  any 
organic  affection.  The  JicemorrJiagic  variety  is  very  dangerous.  The 
simple  form  is  often  very  tedious  in  its  progress  towards  recovery  ;  and 
it  is  also  liable  to  return,  sometimes  periodically.  The  prognosis  is. 
worse  in  old  people. 

Treatmknt. — In  the  fii-st  place  it  is-  necessary  in  the  treatment  of 
pm^pura  to  inquire  into  all  hygienic  conditions,  and  improve  these  if 
they  have  been  at  fault;  at  the  same  time  giving  a  nutritious  diet, 
consisting  of  both  animal  and  vegetable  constituents,  alcoholic  stimu- 
lants being  also  in  many  cases  required  in  moderation. 

Rest  in  the  recumbent  posture  is  generally  advisable ;  or,  at  any  rate, 
the  legs  should  be  kept  up.  Attention  must  be  paid  to  any  cachexia 
present ;  or  to  any  organic  disease  on  which  the  purpura  may  depend. 
If  there  is  much  plethora,  saline  purgatives  maybe  given  at  the  outset. 

The  chief  remedies  employed  for  the  cure  of  purpura  are  tincture  of 
perchloride  of  iron  in  full  doses;  turpentine;  tincture  of  larch  bark  ;  and 
arsenic.    The  first  mentioned  is  most  useful,  and  it  may  be  combined 
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witli  quinine  and  dilute  snlplmi'ic  arid.  In  the  Juemorrhagic  ft)rm, 
g'iillic  or  tannic  acid,  ahini,  acetate  of  lead,  ergot,  or  subcutaneous 
injection  of  ergotine  ai'e  the  remedies  indicated.  Other  astringents 
may  also  be  freel}^  administei'ed,  but  they  often  fail  to  produce  any 
effect.  Local  astriiigents,  pressure,  and  cold,  especially  by  means  of 
ice,  may  be  tried  v/here  their  application  is  practicable.  Careful 
bandaging  of  the  legs,  or  the  use  of  elastic  stockings,  may  pi'ove 
advantageous  in  mariy  chronic  cases  of  simple  purpura  affecting  the 
lowei'  extremities. 


CiiAPTKi;  XXXIII. 

RACHITIS— RICKETS. 

Etiology  and  Pa'I'HOIjOGY. — Although  i-ickets  is  an  exceedingly  pi'e- 
valent  complaint  amongst  children  in  this  and  other  countries,  and  the 
subject  has  been  mucli  discussed,  there  is  still  much  uncertainty  as  to 
its  nature  and  causation,  and  many  diverse  opinions  are  entertained. 

Some  of  the  most  ]irominent  changes  observed  in  I'ickets  are  con- 
nected with  the  bones,  but  it  must  not  on  that  account  be  regarded  as  a 
mere  local  disease  of  these  structures.  Unquestionably  it  is  a  general 
disorder,  and  may  be  fairly  considered  as  a  special  diathesis.  Ti'ousseau 
strongly  maintained  the  identity  of  rickets  and  osteo-malakia  in  the 
adult,  and  Mr.  Hutchinson  seems  to  favour  this  view.  The  general 
opinion,  however,  is  that  they  are  entirely  distinct  maladies. 

A  very  important  question  is  the  relation  of  rickets  to  congenital 
syphilis.  The  late  Dr.  PaiTot  strenuously  maintained  that  the  constant 
cause  of  rickets  is  hereditary  syphilis,  but  that  at  the  period  when 
syphilis  produces  I'ickets  the  syphilis  has  spent  itself;  it  has  made  its 
last  ett'ort ;  it  exists  no  longer,  but  has  substitiited  for  itself  a  new 
affection.  He  regards  this  as  an  incontestable  example  of  transforma- 
tion of  disease.  Such  a  theory  is  contrary  to  almost  universal 
experience  ;  and  is  opposed  by  all  the  best  authorities.  It  may  be, 
however,  that  congenital  syphilis  ranks  in  some  cases  as  one  of  the 
causes  of  rickets,  as  suggested  by  the  late  Dr.  Fagge.  Moreover, 
syphilis  may,  on  its  own  account,  prodm-e  conditions  of  the  bones  simu- 
lating those  of  rickets.  Mr.  Parker  holds  an  entirely  opposite  view  to 
that  of  Parrot,  and  affirms  that  '•  without  i-ickets  there  would  be  little 
or  no  congenital  bone  syphilis."  He  I'egards  rickets  as  "  a  lesion  of 
nutrition  of  the  pri:nordial  cartilage,  out  of  which  the  bony  skeleton  is 
formed  ;  "  and  flunks  "'  that  the  changes  which  Parrot  has  described  as 
due  to  syphilis,  and  sometimes  leading  to  rickets,  might  be  better 
defined  as  the  manifestations  of  congenital  syphilis  in  the  ali'eady 
rachitic  skeleton." 

AllHsi(.m  may  next  be  made  to  tuberculosis.  Most  observers  have 
concluded  that  thei'e  is  no  relation  between  this  diathesis  and  rickets, 
but  that  they  are  entirely  distinct.  Dr.  Eustace  Smith  says  that 
rickets  never  occurs  in  children  in  whom  the  tubercular  disposition 
is  well-marked  ;  and  a,  table  of  cases  prepai'ed  for  iSir  William  Jenner 
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appears  to  show  that  the  offspring  of  phthisical  parents  are  less  likelj 
to  have  rickets  than  those  of  non-phthisical  parents.  On  the  other 
hand,  one  diathesis  certainly  does  not  exclude  the  othei-,  and  some 
writers  think  that  a  tubercular  predisposition  may  favour  the  develop- 
ment of  rickets. 

Recognizing  rickets  as  an  independent  general  disease,  can  it  be 
hereditarily  transmitted  ?  On  this  point  there  is  again  much  difference 
of  opinion.  Vogel,  Pai'ker,  and  others  regard  heredity  as  an  impor- 
tant {etiological  factor.  It  is  maintained  that  although  the  external 
manifestations  of  rickets  in  the  parents  may  have  disappeared,  the 
constitutional  peculiarity  still  remains,  especially  under  social  con- 
ditions favourable  to  this  disease,  and  that  the  constitutional  predis- 
position may  be  transmitted,  which  is  developed  under  suitable 
conditions.  It  has  even  been  stated  that  the  rachitic  conformation 
may  be  hereditarily  continued.  Mr.  Hutchinson  thinks  that  there 
is  nothing  improbable  in  the  idea  of  the  hereditary  transmission  of  a 
constitutional  tendency  to  rickets,  that  is,  "  of  a  tendency  to  defective 
nutrition  on  the  part  of  the  organs  of  assimilation,  which  may,  either 
with  or  without  the  help  of  contributoxy  causes,  at  some  time  bring 
about  such  a  defect  in  the  composition  of  the  blood  as  would  interfere 
with  the  nutrition  of  the  bones."  In  the  great  majority  of  cases  it 
certainly  does  not  appear  that  there  is  any  distinct  hereditary  trans- 
mission of  rickets ;  at  the  same  time  the  health  of  the  parents  not 
uncommonly  has  an  important  influence  in  developing  the  disease. 
Sir  William  Jenner  doubts  whether  impairment  of  the  father's  health 
has  any  tendencj^  to  induce  rickets ;  but  the  health  of  the  mother  is 
generally  recognized  as  an  fetiological  factor  of  much  importance.  If 
the  genei'al  nutrition  and  state  of  health  of  the  mother  are  below  par, 
and  her  blood  imj^overished,  the  develojament  of  rickets  in  the  child  is 
decidedly  favoured.  In  this  way  it  may  be  a  congenital  disease,  with- 
out being  in  the  strict  sense  of  the  term  hereditary,  the  foetus  becoming 
affected  during  intra-uterine  life,  in  consequence  of  deficient  nutrition 
from  the  mother.  Rickets  has  been  attributed  to  early  marriage,  inter- 
maiTiage,  and  advanced  age  of  the  father,  but  on  no  adequate  grounds. 

Rickets  is  essentially  a  disease  of  infancy  or  childhood.  The  general 
opinion  is  that  it  is  I'arely  congenital,  but  some  maintain  that  in  many 
cases  the  complaint  is  actually  pi-esent  at  bii'th.  Parker  is  strongly  of 
this  opinion,  and  states  that  among  patients  of  one  month  old  the  chest 
deformity  and  slight  cui'ves  of  the  bones  are  not  unfi'equently  seen. 
Thei-e  is  a  special  condition  termed  "  foetal  rickets,"  but  this  is  usually 
regarded  as  quite  distinct  from  the  ordinary  disease.  It  may  be  affirmed 
that,  as  a  general  rule,  rickets  is  not  distinctly  present  before  six  or 
seven  months  after  birth.  It  appears  far  more  frequently  during  the 
first  or  second  year  than  subsequently.  Dr.  Gee  states  that  if  a  child  is 
not  rickety  at  a  year  old  it  may  be  assumed  that  it  will  not  become  so. 
The  complaint  may,  however,  commence  as  late  as  seven,  or  even  nine 
years  of  age. 

While  recognizing  the  inflitence  of  the  causes  already  considered,  there 
can  be  no  doubt  that  rickets  is  commonly  a  disease  which  originates  de 
novo  in  a  child,  and  is  artificially  produced,  being  traceable  to  some 
obvious  cause  or  combination  of  causes  which  lead  to  impei'fect  nutrition. 
Moreover,  these  causes  powerfully  assist  in  developing  the  complaint, 
even  where  hereditary  predisposition  exists.  Amongst  them  improper 
diet  holds  a  prominent  place.    It  is  impossible  to  ignore  the  almost 
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universal  experience  as  to  the  effects  of  bad  or  unsuitable  feeding'  in 
originating  i-ickets.  In  this  country,  at  any  rate,  it  is  a  most  powerful 
cause.  A  very  large  proportion  of  cases  occur  in  young  infants  who 
have  been  brought  up  by  hand,  either  throughout,  or  from  an  early 
period,  and  who  have  been  improperly  fed  artificially,  especially  with 
various  farinaceous  articles  of  food.  In  another  class  prolonged  suckling 
is  the  cause,  the  child  being  thus  fed  for  sixteen  or  eighteen  months  or 
even  longer,  the  milk  of  the  mother  being  quite  unfit  foi'  its  ])roper 
nourishment,  especially  if  at  the  same  time,  as  is  often  the  case,  she  is 
weak  and  ansemic.  In  addition,  not  uncommonly  some  kind  of  unsuit- 
able food  is  given  in  the  intervals.  Too  frequent  suckling  has  an  influence 
in  some  cases,  by  deranging  the  child's  digestion.  Again,  the  abrupt 
change  fi'om  the  mother's  milk  to  various  kinds  of  food  may  have  some 
effect  in  originating  rickets.  It  is  a  matter  of  doubt  as  to  how  these 
ditt'ei'ent  dietetic  errors  produce  the  disease,  but  ])robably  they  may  do 
so  in  more  ways  than  one.  There  may  be  the  prematui'e  withdrawal  of 
the  mother's  milk,  which  is  the  infant's  natural  food ;  as  well  as  the  use 
of  farinaceous  and  other  articles  which  cannot  be  digested.  In  either 
way  nutrition  is  impaired.  And  it  is  important  to  recognize  the  fact 
that  rickets  often  results,  not  from  any  deficiency  in  the  quantity  of  the 
food,  the  child  being,  indeed,  not  uncommonly  overfed,  but  because  it 
is  wrong  in  quality.  Another  way  in  which  improper  food  may  help  in 
producing  rickets  is  by  deranging  digestion,  and  irritating  the  alimen- 
tary canal.  The  complaint  has  even  been  attributed  solely  to  chronic 
intestinal  catarrh  thus  set  up,  but  this  is  certainly  not  correct ;  although 
long-continued  catarrh  of  the  stomach  and  intestines,  with  diarilia'a, 
does  assist  in  developing  the  affection.  The  condition  of  the  digestive 
and  assimilative  organs  must  be  recognized  as  one  element  in  the  causa- 
tion of  I'ickets.  Mr.  Hutchinson  would  refer  this  disease  to  the  class  of 
"diet  diatheses,"  oi-  "assimilation  diatheses,''  and  he  thinks  that  while 
defective  food  is  probably  the  main  cause,  defective  assimilation  in  many 
cases  helps,  and  in  a  few  cases  accomplishes,  the  whole  task. 

Other  causes  which,  at  any  rate,  often  assist  in  producing  rickets  are 
deficient  ventilation  and  want  of  fresh  air  ;  want  of  sunlight ;  cold  and 
deficient  clothing ;  and  unfavouralile  sanitary  suri'oundings  generally. 
In  some  instances  it  appears  to  follow  some  previous  debilitating  com- 
plaint. 

I'rom  what  has  been  stated  as  to  the  causes  of  rickets,  it  will  be 
evident  that  it  is  much  moi'e  prevalent  among  the  poorer  classes.  It  is 
not,  however,  by  any  means  uncommon  amongst  the  well-to-do  classes, 
and  it  has  been  said  that  amongst  the  rich  the  complaint  is  generally 
observed  in  the  eldest  child,  on  account  of  the  impi'oper  feeding  to  which 
it  is  subjected,  owing  to  want  of  experience.  The  children  of  the  better 
classes  frequently  suffer  also  fi-om  want  of  fresh  aii'.  Amongst  the  pf)or 
it  is  the  later  children  who  ai-(^  affected,  and  in  this  class  it  is  veiy 
common  for  all,  after  the  second  or  third  child,  to  be  the  subjects  of  the 
disease.  This  is  partly  due  to  the  condition  of  the  mothei-,  who  is 
exposed  to  the  same  unfavourable  hygienic  conditions  as  tlie  child, 
is  usually  very  badly  fed,  and  suffers  from  the  effects  of  excessive  child- 
bearing. 

Eiickets  is  much  moi'c  prevalent  in  large  towns  and  cities  than  in 
country-  places  and  small  towns,  for  obvious  reasons.  With  regard  to 
its  geographical  distribution,  the  comjilaint  is  most  fi'equent  in  cold  and 
damp  climates.    It  seems  to  be  seldom  mot  with  in  its  typical  form  in 
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America,  India,  and  certain  otlier  parts  ;  but  is  exceedingly  common  in 
this  country. 

Allusion  must  be  made  to  the  lower  animals  in  I'elation  to  the  causation 
of  rickets.  It  has  been  affirmed  that  the  complaint  occurs  amongst 
certain  animals,  when  they  are  placed  under  similai'  conditions,  as  to 
air  and  food,  which  produce  it  in  the  child.  Experiments  have  also 
been  made  with  the  view  of  producing  rickets  in  the  lower  animals. 
Guerin  fed  dogs  of  three  or  four  weeks  old  on  bread,  meat,  and  especially 
raw  meat,  but  no  milk,  and  produced  all  the  phenomena  of  rickets. 
Tripier,  however,  failed  to  jjroduce  the  disease  in  this  way ;  but  the 
results  obtained  by  other  experimenters  support  Guerin's  conclusions. 
The  late  Dr.  Baxter  made  a  series  of  experiments  upon  puppies,  kittens, 
rabbits,  guinea-pigs,  and  white  mice,  placing  them  as  soon  as  jjossible 
after  theii-  birth  upon  a  diet  of  pni'e  arrowroot- jelly,  with  a  variable 
quantity  of  adtled  milk.  Tlie  starch-jelly  passed  thi'ough  the  intestines 
unchanged,  and  the  animals  died  more  or  less  rapidly  of  inanition,  but 
in  no  instance  were  the  changes  in  the  bones  charactei-istic  of  rickets 
produced.  Wegner,  hy  administei'ing  minute  doses  of  phosphoi-us  to 
young  animals,  and  withholding  lime-salts  from  their  food,  developed  an 
affection  of  the  bones  exactly  like  rickets.  Heitzmann  has  stated  that 
by  feeding  animals  on  lactic  acid,  and  injecting  it  under  the  skin,  he  has 
produced  a  similar  result.  The  bearing  of  some  of  these  experiments 
will  be  again  alluded  to. 

Anatomical  Characters. — The  bones  present  some  of  the  most 
obvious  morbid  changes  in  rickets,  and  these  changes  have  of  late  years 
been  carefully  investigated.  At  first  thei-e  is  an  airest,  and  then  a  per- 
version of  organization  and  growth.  It  will  be  well  in  the  first  instance 
to  give  an  account  of  the  histological  changes,  founding  this  mainly 
upon  Cornil  and  Ranvier's  desci'iption.  They  ai'e  observed  chiefly  in 
the  cartilage  of  ossification  ;  in  the  medulla  ;  and  in  connection  with  the 
periosteum. 

In  normal  ossifying  foetal  cartilage  an  even  layer,  presenting  a  semi- 
transparent  and  bluish  appearance,  is  visible,  placed  between  the  ossi- 
form and  cartilaginous  tissues,  and  named  chondroid  by  Broca.  In 
rickets,  from  its  very  commencement,  this  layer  is  altered.  It  increases 
in  thickness,  often  considerably  :  and  its  surfaces  become  very  irregular 
and  sinuous.  Sometimes  it  sends  out  long  processes  into  the  bone, 
which  frequently  become  detached.  The  layer  is  furi'owed  by  medullary 
canals  of  cartilage,  containing  dilated  blood-vessels.  On  microscopic 
examination  it  is  found  to  resemble  cartilage  undergoing  physiological 
proliferation,  but  the  primary  capsules  are  much  larger,  and  contain  a 
greater  number  of  secondary  capsiiles,  which  are  also  larger.  Thus 
rounded  masses  of  cells  are  formed,  of  enormous  size,  and  the  cells 
themselves  pi'esent  an  abnormal  appearance,  which  has  been  termed 
dropsical  "  by  Klebs. 

Another  important  change  observed  is  that  underneath  the  layer  of 
cai'tilage  just  alluded  to,  a  peculiar  spongy  tissue  forms,  named  "  tissu 
spo?i()oide"  by  Guerin.  In  normal  ossification  a  thin  layer  exists  here, 
named  ossiform  by  Cornil  and  Ranvier,  and  consisting  of  trabeculge  of 
cartilaginous  matrix  infiltrated  with  calcareous  salts,  the  alveoli  con- 
taining embryonic  medulla  and  bloodrvessels.  The  spongoid  tissue  is 
not  due  to  a  mere  increase  in  this  layer,  but  has  a  special  origin.  It 
often  extends  fi-om  the  margin  of  the  cartilage  to  the  diaphysis,  and  may 
invade  it.    There  is  a  distinct  line  of  demarcation,  though  a  sinuous 
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one,  between  the  spongoid  tissue  and  tlie  cavtilao'e  ;  luit  it  sometimes 
presents  islets  of  hyaline  cartilao'e  in  its  midst,  and  it  is  often  quite 
impossible  to  indicate  precisely  where  the  old  bone  ends.    At  the  level 
of  the  periosteum  it  is  blended,   especially  on   the  margin  of  the 
diaphysis,  with  a  tissue  formed  of  nested  ossiform  lamella3°and  a  soft 
tissue.    The  spongoid  substance  is  red  and  very  vascular,  and  of  the 
consistence  of  fine  sponge,  or  of  bone  partially  softened  by  an  acid    It  is 
made  up  of  very  irregular  alveoli,  the  trabecular  forming  which  contain 
angular  corpuscles  irregularly  scattered  through  a  granular  and  non- 
laminated  substance.    The  corpuscles  are  larger  than  bone-corpuscles 
but  have  no  anastomotic  canaliculi.    The  trabecular  consist  of  portions 
of  cartilaginous  tissue  not  properly  ossified,  but  infiltrated  with  cal- 
careous salts.    This  infiltration  not  only  involves  the  ground  substance 
but  also  the  secondary  capsules,  which  are  not  dissolved,  as  happens' 
m  physiological  ossiHcation.    Thus  the  cartilaginous  tissue  is  invaded 
throughout  with  distinct  calcareous  granules.     While  the  calcareous 
incrustation  is  taking  place,  the  vascular  canals  of  the  cartilage,  sprino-ino- 
from  the  medullary  cavities  of  the  old  bone,  enlarge  by  solution  of" the 
calcified  tissue  surroumb'ng  them,  ando])en  into  each  other,  thus  formino- 
a  cavernous  system.  " 

Coming  now  to  the  medulln,  th;it  which  is  contained  in  the  siiaces  of 
the  spongoid  tissue  is  at  first  fluid,  red,  and  contains  round  or  ano-ular 
cells,  some  pigmented,  as  well  as  numerous  red  blood-corpuscles  In  the 
older  medullary  spaces  it  is  more  consistent,  while  the  cells  become 
stellate  m  form,  and  are  separated  by  a  slightly  tibrillated  ground  sub- 
stance. _  A  similar  attempt  at  fibrous  organization  of  the  medulla 
occurs  m  the  old  cancellous  tissue  and  Haversian  canals,  as  well  as 
withm  the  central  canal  of  long  bones,  and  under  the  periosteum  In  the 
central  canal  the  external  layers  are  most  modified,  and  in  in'onounced 
cases  of  rickets,  while  the  centre  of  the  marrow  is  red,  fluid,  and  in  a 
toetal  condition,  the  periphery  is  organized  into  a  kind  of  youno-  con- 
nective tissue  which  has  the  appearance  of  a  medullarv  mcmin-ane. 

I  here  is  a,  sub-periosteal  layer  of  medulla  in  young  subjects,  but  the 
periosteum  and  bone  can  generally  be  easily  separated.  In  rickets  this 
layer  changes^  first  into  a  soft  connective  tissue,  and  afterwards  becomes 
more  solid.  It  adheres  to  and  unites  the  periosteum  and  bone  so  that 
they  cannot  be  separated,  and  often  attains  considerable  thickness  In 
It  subsequently  appear  refractive  trabecula>,  which  curve  over  and  unite 
with  one  anothei',  and  contain  cells.  The  tissue  in  which  these  trabecuh>^ 
are  developed  is  called  osteoid  tisme  by  Virchow.  Stellate  bodies,  which 
apparently  anastomose  together,  are  found  in  the  trabecule,  and  the  con- 
nective tissue,  being  larger  and  more  defined  in  outline  in  the  former 

In  advanced  rickets  delicate  nested  lamella^-  are  found  beneath  the 
osteoid  tissue,  forming  complete  cylinders  round  the  bone,  and  seiiarated 
troni  each  other  by  a  soft  and  va.scular  connective  tissue.  The  lamella? 
consist  of  cancellous  bone,  and  their  cavities  are  also  fille.l  with  youno- 
connective  tissue.  This  condition  results  from  partial  absorption  oi  bone 
a  ready  formed,  with  fibrous  transformation  of  the  medulla,  and  incom- 
plete siib-periosteal  ossiHcation.  Ultimately  the  medulla  of  the  Haversian 
canals  undergoes  fibrous  change  throughout  the  whole  thickness  of  the 
compact  tissue  of  the  diaphysis  ;  at  the  same  time  the  osseous  trabeculiB 
are  ab,sorbed,  and  the  liberated  bone  cells  mix  with  the  medulla  cells 

ilie  following  is  a  summary  of  the  description  given  by  Clnerin  of 
the  changes  observed  in  long  bones  in  rickets The  concentric  lamelhB 
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of  the  long  bones  become  the  seat  of  a  nearly  colourless  fluid  effusion, 
which  separates  them  from  each  other.  This  becomes  gelatiniform, 
reticulated,  and  pink — tissu  spovgoide.  If  the  disease  tends  to  get  well, 
calcareous  deposits  form  in  the  spongoid  tissue,  and  can  be  seen  with 
the  naked  eye  as  islets  or  lamellje.  Finally  it  acquires  the  consistence 
of  normal  bone.  The  old  osseous  tissue  is  first  arrested  in  development, 
then  loses  its  consistence,  and  its  lamellfe  waste  and  are  partly  absorbed. 
That  which  remains  becomes  incorporated  with  the  newly-formed  tissue. 
In  extreme  cases,  whei'e  the  disease  does  not  tend  towards  a  cure,  all  the 
old  bone  disappears,  and  gives  way  to  a  mass  of  spongoid  tissue,  reddish 
in  colour,  areolar,  elastic,  and  very  yielding.  In  lesser  degrees  some 
lamellae  remain,  but  undergo  changes  in  form,  from  their  defective 
i^esistance  to  the  weight  of  the  body  and  to  muscular  actions. 

The  histological  changes  which  take  place  in  rickety  bones  during  the 
process  of  cui'e  are  not  known.  Some  think  that  merely  a  process  of 
calcification  takes  place. 

With  regard  to  the  chemical  composition  of  rickety  bones,  according 
to  the  best  authorities  the  proportion  of  calcareous  salts  is  diminished. 
Friedleben  found  from  33  to  52  per  cent. ;  and  they  have  been  stated  to 
be  as  low  as  21  per  cent.  Lehmann  affirmed  that  rickety  bones  do 
not  yield  oi'diuary  gelatine  on  boiling,  but  an  animal  matter  resembling 
that  of  malignant  bony  growths. 

As  the  result  of  the  changes  just  considered,  the  bones  in  rickets 
come  to  present  more  or  less  obvious  alterations.  Cornil  and  Ranvier 
distinguish  three  periods  in  the  disease — in  the  first  the  bones  are  not 
defoi'med ;  in  the  second  there  are  considerable  defoi'mities  ;  and  in  the 
third,  consolidation  of  the  affected  bones  occurs.  The  more  prominent 
appearances  are  more  or  less  enlai'gement  of  the  ends  of  the  long  bones, 
especially  in  breadth ;  thickening  of  the  flat  bones,  particularly  at  their 
growing  edges ;  and  various  curvatures  and  deformities.  All  the  bones 
are  more  or  less  softened,  the  flat  bones  becoming  spongy,  and  the  long 
bones  may  be  so  soft  that  they  can  be  cut  with  a  knife  or  scissors,  and 
easily  bent  or  broken,  while  partial  (green-stick)  or  complete  spon- 
taneous fractures  are  not  uncommon.  Where  a  long  bone  is  bent,  its 
medullaiy  canal  is  narrowed,  and  may  become  ultimately  completely 
filled  up  by  callus.  After  fracture  of  a  rachitic  bone  very  abundant 
callus  is  usually  formed,  but  it  is  composed  of  osteoid  tissue  and  not  of 
true  bone.  There  is  much  difference  observed  in  different  cases  in  the 
relative  amount  of  enlargement  of  the  ends  of  the  bones,  and  of  soften- 
ing of  the  .shafts.  The  curvatures  are  generally  observed  after  the 
enlargements,  and  usually  proceed  from  below  upwards. 

It  will  be  impracticable  to  enter  into  any  lengthy  description  of  the 
distortions  to  which  rickets  give  lise,  and  a  very  general  outline  must 
suffice.  In  the  limbs  the  wrists  and  ankles  are  usually  most  enlarged,  and 
then  come  the  elbows  and  knees.  The  bones  of  the  forearm  are  generally 
curved  backwards,  but  may  also  be  twisted;  the  humerus  is  often  bent 
at  the  attachment  of  the  deltoid.  The  clavicles  are  thickened  at  the  ends, 
and  their  natural  curves  tend  to  be  increased,  so  that  they  are  shoi^tened, 
and  the  width  between  the  shoulders  is  narrowed.  The  bones  of  the  lower 
extremity  usually  bend  forwards  and  outwards,  but  when  rickets  comes 
on  late,  the  curve  is  often  in  the  opposite  direction,  and  "  knock-knee  " 
is  produced.  Mr.  Clement  Lucas  has  described  a  "  knock-knee  tubercle  " 
developed  in  such  cases  on  the  inner  side  of  the  shaft  of  the  tibia,  just 
below  the  tuberosity.    The  spinal  column  becomes  bent,  and  often  more 
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or  less  twisted.  The  normal  curves  ai'e  usually  exago-erated,  and  this  is 
frequently  accompanied  with  lateral  deviation,  resulting  from  rotation  of 
the  bodies  of  the  vertebra?  vipon  their  axes.  In  young  infants  the  lumbar 
curve  is  lost  in  the  dorsal,  and  a  "bowed"  spine  is  produced,  with  the 
convexity  backwards.  The  bones  of  the  pelvis  tend  to  be  flattened  and 
expanded  above,  while  the  sacrum  is  thrown  forwards,  and  the  lateral 
parts  in  the  neighboui'hood  of  the  acetabulum  are  approximated  to  each 
other;  thus  the  pelvic  cavity  is  narrowed,  and  a  section  of  it  would  be 
more  or  less  triangulai'.  The  chest  usually  presents  distinct  changes. 
The  earliest  of  these  is  the  "  beading  "  observed  at  the  junction  of  the 
ribs  with  their  cartilages,  constituting  what  has  been  termed  the 
rachitic  garland."  This  is  a  very  signiticant  and  early  sign  of  rickets, 
beginning  and  being  most  marked  in  connection  with  the  6th,  6th, 
and  7th  ribs  (Barlow)  ;  and  the  beading  is  often  more  marked  towards 
tlic  pleural  suiface  than  externally.  In  course  of  time  the  thorax 
often  becomes  peculiarly  deformed.  Many  authoi-ities  class  all  cases 
of  chest-defoi'mity  from  rickets  nnder  the  head  of  "pigeon-breast," 
but  undoubtedly  a  pigeon-breast  may  be  produced  without  rickets,  and 
this  disease  originates  a  very  distinct  form  of  thorax,  which  will  be 
described  in  the  chapter  on  Physical  Examination.  The  skull  is  often 
much  altered  in  rickets,  but  the  descriptions  given  of  it  by  different 
observers  do  not  exactly  correspond.  The  head  is  certainly  enlarged, 
althongh  it  has  been  stated  that  it  only  appears  to  be  so  because  it  is 
out  of  proportion  to  the  size  of  the  face.  It  has  a  long  antei'o-posterior 
diameter,  with  a  high  square  brow,  or  even  a  projecting  forehead,  and 
unduly  prominent  frontal  and  jiarietal  eminences,  while  it  is  flattened 
on  the  top.  The  sutures  }'eniain  long  ununited,  and  the  fontanelles 
widely  open  ;  while  the  bones  are  especially  thickened  at  a  little  distance 
from  their  edges,  s(j  that  grooves  are  noticed  along  the  sutures,  with 
elevations  on  each  side.  Mr.  Clement  Lucas  affirms  that  there  is  always 
increased  width  between  the  eyes,  showing  that  the  base  of  the  skull  is 
increased  as  well  as  the  vertex ;  and  he  describes  an  extreme  foiTii  of 
rickety  head,  which  he  calls  the  "  scallop-shell  head,"  composed  of  four 
i  convexities,  like  four  scallop-shells  loosely  articulated  together,  con^e- 
sponding  to  the  frontal,  parietal,  and  occipital  bones.  A  peculiar  con- 
dition of  the  skull  has  been  associated  with  rickets,  which  is  obsei-ved 
in  a  certain  proportion  of  cases,  and  named  craniotahes  by  Elsasser,  wlio 
originally  desci'ibed  it,  and  considered  it  a  form  of  the  disease  peculiar 
to  and  characteristic  of  sucklings.  It  consists  in  an  abn(iruuil  thinness 
of  portions  of  the  parietal  and  occipital  bones,  causing  them  to  yield  to- 
moderate  pressure,  and  to  impart  to  a  hnger  pressed  upon  them  a 
sensation  like  that  derived  from  stiff  jjarchment  or  from  the  surface  of 
a  bladder.  The  bones  may  be  actually  perforated.  The  investigations 
of  Drs.  Barlow  and  Lees  have  led  them  to  the  conclusion  that  craiiio- 
tabes  is  not  due  to  rickets,  nor  is  it  simply  a  part  of  geuei/al  marasmus, 
but  that  congenital  syphilis  is  the  largest  factoi'  in  its  causation.  Their 
own  observations,  however,  as  well  as  those  made  by  other  workers, 
seem  to  show  that  this  condition  may  be  due  to  rickets  alone. 

The  degi'ee  and  extent  of  the  various  deformities  and  changes  just 
indicated  vary  widely  in  different  cases  of  rickets.  If  the  lickety 
]ii'Ocess  is  arrested,  the  bones  rapidly  calcify,  and  often  become  un- 
naturally strong  and  dense.  If  the  alterations  in  shape  have  been 
slight  they  may  ultimatcl_y  gi'adually  disappear.  As  a  I'ule,  however, 
tliey  are  permanent,  more  oi'  less  defornuty  i-emaining,  and  the  body 
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being  stunted  in  growth.  In  bad  cases  persons  who  have  suffered  from 
rickets  become  markedly  deformed  dwarfs.  It  is  said  that  the  skull 
often  continues  io  enlai'ge,  and  may  attain  a  great  size. 

It  will  be  convenient  to  offer  here  a  few  remarks  with  regard  to  the 
pathology  of  the  rickety  process  in  bones,  and  the  immediate  causes  of 
the  deformities  which  it  produces.  The  rickety  changes  have  been 
I'egarded  as  the  i-esult  of  a  stibacute  or  chronic  inflammatory  process, 
and  consequent  perversion  of  growth  and  nutrition.  Another  view  is  that 
they  are  merely  due  to  a  deficiency  or  malposition  of  calcareous  salts  ;  but 
this  is  not  an  adequate  explanation  of  the  phenomena.  Rindfleisch 
•defines  rickets  as  depending  upon  an  acceleration  of  the  changes  which 
Tislier  in  and  pi'epare  the  way  for  the  formation  of  bone,  without  the 
actual  ossification  keeping  pace  with  them.  There  is  an  old  "  lactic 
acid  "  theory,  which  has  been  revived,  and  is  suppoited  by  Senator, 
who  supposes  that  I'ickets  is  the  result  of  an  irritant  action  upon  the 
growing  bones  by  lactic  acid,  formed  in  excess  in  the  alimentary  canal 
from  milk  or  other  articles  of  food ;  there  being  also  a  deficiency  of 
phosphate  of  lime,  either  from  insufficient  supply,  or  because  it  is  carried 
away  by  diarrhoea.  i 

The  various  deformities  are  the  immediate  consequence  of  the  soften- 
ing of  the  bones.  They  i^esult  mainly  from  pressure  .and  gravitation, 
and  therefore  ai'e  modified  according  to  the  age  of  the  child,  whether 
it  is  able  to  sit  up,  crawl,  or  walk,  the  mode  in  which  it  is  supported 
and  carried,  the  ordinary  position  assumed,  and  other  circumstances. 
They  are  not  produced  by  muscular  action,  but,  on  the  contrary,  mus- 
cular weakness  allows  many  of  the  curvatures  to  take  place.  It  is  said 
that  epiphj'ses  Avhich  are  most  worked  or  liable  to  be  injui'ed  show  the 
greatest  enlargement.  With  regard  to  craniotabes,  this  has  been 
attributed  to  pi'cssure  by  the  brain,  due  to  the  mechanical  action  of  its 
I'hythmical  movements,  its  rapid  growth,  and  its  own  specific  weight. 
Sir  W.  Jenner  thinks  the  condition  I'csults  from  the  pressure  of  the 
pillow.    Parker  looks  upon  the  thin  spots  as  islets  of  undeveloped  bone. 

All  the  structures  tend  to  become  relaxed  and  wanting  in  tone 
in  rickety  children ;  and  those  connected  with  bones  are  arrested  in 
growth.  The  muscles  become  more  or  less  atrophied,  pale,  and  flabby. 
No  special  microscopical  change  has  been  observed  in  the  muscular  tissue. 

With  regard  to  the  blood,  Di-.  Goodhart  has  found  in  some  cases 
deficiency  of  corpuscles,  in  others  deficiency  of  colouring  matter;  and 
he  has  also  specially  noticed  a  remarkable  variety  in  the  size  of  the  red 
coi'puscles,  along  with  a  quantity  of  free  granules,  beaded  strings,  and 
dumb-bell  accumulations. 

During  recent  years  the  spleen,  liver,  and  lymphatic  glands  have 
attracted  particular  attention  in  rickets.  Formei'ly  these  organs  were 
believed  to  be  the  seat  of  albuminoid  disease,  but  this  was  probably  a 
mistake.  Dr.  Dickinson  regards  the  changes  in  these  viscera  as  an 
essential  part  of  the  i-ickety  condition ;  and  has  observed  that  where  the 
visceral  change  is  most  marked,  that  in  the  skeleton  is  seldom  extreme. 
The  affected  oi'gans  are  enlarged,  but  especially  the  spleen,  without  any 
material  alteration  in  shape  or  smoothness.  The  increase  is  said  by  Dr. 
Dickinson  to  be  a  form  of  hypertrophy,  which  bears  lesemblance  to  that 
which  occui'S  in  bones.  There  is  no  new  gi'owth  or  deposit,  but  a  large 
increase  in  the  interstitial  tissue,  and  some  in  the  epithelial  elements. 
In  the  spleen  the  trabecular  tissue  is  increased,  and  its  delicate  threads 
swollen ;  but  there  is  no  sago-transformation  in  the  Malpighian  bodies. 
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The  ]3ortal  cellular  tissue  in  the  liver  is  also  augmented,  soft,  and  loose 
Ihe  absorbent  glands  are  least  affected,  but  of  these  the  mesenteric  show 
the  most  decided  swelling,  the  superHcial  glands  being  only  shotty  to 
the  touch.  None  of  the  involved  structures  give  the  tests  of  lardaceous 
disease  ;  and  they  are  deficient  in  earthy  salts.  It  must  be  stated 
however,  that  other  observers  do  not  agree  with  Dickinson's  views' 
It  has  been  said,  indeed,  that  the  spleen  and  liver  are  not  enlaro-ed  at 
all  but_ merely  displaced.  Gee  affirms  that  the  appearance  of  the  spleen 
differs  m  no  respect  from  that  seen  after  ague,  or  in  inherited  syphilis 
and  thinks  that  its  enlai-gement  is  the  result,  not  of  the  rickets'  but  of 
the  general  state  of  health  which  causes  it. 

The  conditions  found  within  the  cranium  in  rickets  are  also  disputed 
Ihe  brain  may  be  small,  with  fluid  between  it  and  the  skull  (Gee)  ■  or 
It  is  enlarged,  but  the  enlargement  is  due  to  increase  of  the  neuroo'lia 
or  to  albuminoid  infiltration  (Jenner),  and  not  to  true  hvpertrophy' 
Ordinary  chronic  hydrocejihalus  mav  occur;  and  Fagcg  observed  in 
one  case  a  form  of  chronic  cerebritis. 

The  remaining  morbid  ccmditions  which  may  be  met  with  in  cases  of 
rickets  need  only  to  be  enumerated  at  present,  and  these  are  —1  Collapse 
and  emphysema  m  certain  parts  of  the  lungs,  in  connection  with  the 
deformed  and  weak  thorax.  2.  Bronchial  catarrh  or  extensive  bron- 
chitis, o.  Pleurisy.  4.  White  patches  on  the  pericardium  and  spleen, 
due  to  the  distorted  chest.    5.  Gastro-enteric  catarrh. 

.SvMi.TOMS.-At  an  early  period  the  symptoms  of  rickets  are  often 
^•ery  indefinite,  the  onset  of  the  disease  being  insidious.  Generallv 
there  is  marked;  disturbance  of  the  alimentary  canal,  with  some  de-ree 
ot  pyrexia,  the  pulse  being  quick  and  irritable.    The  child  alters  in 
disposition,  becoming  dull  and  sad,  or  peevish  and  irritable  ■  is  restless 
or  drowsy  ;  complains  of  headache  ;  and  is  languid,  refusing  to  play  oi- 
to  be  amused.    Either  no  attempt  at  walking  is  made ;   or   if  the 
patient  has  commenced  to  walk,  unsteadiness  of  gait  is  first  observed 
followed  by  inability  to  walk.    At  the  same  time  wastinc  may  be 
observed,  the  tissues  becoming  flabby,  and  the  face  pale.    These  and 
other  non-characteristic  symptoms  may  be  present,  but  there  are  three 
signs  which  bir  William  .Tenner  looks  upon  as  pathognomonic  of  earlv 
rickets  namely:-!.  Profuse  sweating  about  the  head,  neck,  and  chest 
e,specially  during  sleep,  attended  with  enlargement  of  the  veins  the 
other  parts  of  the  body  being  often  at  the  same  time  hot  and  drv 
p  General  .soreness  and  tenderness  of  the  body,  not  only  affectino-  the 
bones,  but  also  the  muscles,  such  as  those  of  the  loins  and  abdomen 
gradually  increasing  in  severity  until  the  child  cries  on  beino-  touched 
Z.r?  '  "I  ''T  "i  approach  of  anyone;   cannot  bear  to  be 

ashed  or  played  with;  and  finally  keeps  quite  still,  avoidino-  everv 
movement     Older  children  do  not  suffer  so  much,  but  only  complain  i 

irL"b        ir^""-  .      t  -^ild  to  throw 

oft  the  bedclothes  at  night,  m  order  to  try  to  get  cool.    At  this  time 

oZ.r       '"'u    "'^'■^i  ^\^^^J  copious;  and  it  may  contain  abundant 
calcareous  salts  or  phosphates. 

Sooner  or  later  the  changes  in  the  hones  are  revealed,  an.l  in  out- 
patient hospital  practice  it  is  generally  found  that  these  are  more  or 
less  obvunis  when  a  child  suffering  from  rickets  is  brought  to  the 
Hospital  J  he  enlarged  ends  of  the  bones  can  be  distinctly  seen  or  felt 
so  that  the  joints  appear  swollen  and  knobby,  especially  those  which 
are  least  covered,  such  as  the  wrists  and  ankles;  and  they  also  have  a 
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loose  feeling.  A  string  of  nodules  is  usually  felt  along  each  side  of  the 
chest,  at  the  junction  of  the  ribs  with  their  cartilages.  The  limbs  and 
trunk  are  found  to  be  distorted  and  curved  in  various  ways  and  degrees, 
as  already  described.  In  some  cases  the  enlargement  of  the  joints  is 
most  evident ;  in  others  the  distortion  of  the  limbs  attracts  most  atten- 
tion. Rickety  children  may  become  flat-footed,  owing  to  weakness  of 
the  plantar  aponeurotic  and  musciilar  structures,  and  of  the  ligaments. 

The  head  and  face  usually  present  well-marked  x'ickety  characters, 
and  these  may  be  extreme.  The  cranium  is  often  iinsymmetrical.  A 
blowing  sound  has  been  said  by  Rilliet  and  Barthez  to  be  commonly 
present  over  the  cranial  sutures  of  rickety  children.  The  hair  on  the 
scalp  is  generally  thin.  The  face  looks  small,  especially  in  contrast 
with  the  Ifirge  head,  and  is  often  turned  xipwards,  owing  to  the  head 
being  tlirown  back  or  sinking  between  the  shoulders,  in  consequence  of 
the  increase  in  the  curve  of  the  cervical  spine.  The  child  assumes  a 
staid,  sedate,  or  pensive  expression,  and  becomes  "old-looking." 

The  teeth  appear  very  late,  in  many  cases  none  having  come  through 
at  the  end  of  a  year  or  more  ;  while  they  also  rapidly  decay  or  fall  out, 
being  deficient  in  enamel. 

The  general  symptoms  advance  with  the  progress  of  rickets.  Emacia- 
tion, flabbiness  of  tissues,  debility,  and  loss  of  power  become  more  or 
less  marked,  the  child  being  sometimes  completely  helpless,  and  unable 
to  sit  up  or  move  in  the  least,  the  head  dropping  in  any  direction.  In 
some  cases,  however,  there  is  no  wasting,  but  i-ather  undue  fatness,  and 
Sir  William  Jenner  regards  the  emaciation  as  due  to  the  changes  in 
organs,  especially  the  lymphatic  glands.  In  acute  cases  the  loss  of 
power  may  become  so  marked,  without  any  evident  changes  in  the  bones, 
that  the  condition  simulates  infantile  paralysis.  The  skin  often  becomes 
tliick  and  opaque,  and  covered  with  downy  hairs ;  while  pi'ofuse  sweat- 
ing continues.  The  alimentary  canal  is  more  or  less  deranged,  and  there 
is  often  much  flatulenc3^  Enlargement  and  pi^otrusion  of  the  abdomen 
is  commonly  a  prominent  symptom  in  rickets.  This  is  due  chiefly  to 
distension  of  the  alimentary  canal  with  flatus  ;  partly  to  depi-ession  of 
the  diaphragm  and  smallness  of  the  pelvis,  to  enlargement  of  the  spleen 
and  liver  in  some  cases,  and  to  weakness  of  the  abdominal  muscles.  The 
spleen  is  in  some  instances  easily  recognized,  and  it  may  attain  a  large 
size  ;  more  commonly  it  has  to  be  felt  for,  and  is  only  found  with  some 
difficulty.  The  liver  may  be  felt  projecting  two  or  three  inches  below 
the  margin  of  the  ribs.  The  glands  in  the  neck  have  frequently  a 
shotty  feel,  and  those  in  the  groin  and  axilla  may  be  similarly  affected. 
Pyrexia  may  continue,  and  hectic  symptoms  may  set  in.  Some  Avriters, 
however,  state  that  the  temperature  is  below  normal,  and  in  twenty 
cases  Dr.  Day  found  the  morning  and  evening  temperature  so  neaily 
normal,  that  the  difference  was  not  worth  notice.  Development  and 
growth  are  arrested  more  or  less,  the  body  remaining  short  and  stunted. 

Much  difference  of  opinion  exists  as  to  the  state  of  the  intellect  in 
rickety  children.  Some  believe  that  their  mental  powers  are  above  par, 
but  this  is  certainly  hot  the  case,  although  they  may  appear  to  be  very 
precocious,  and  are  often  amusing  and  old-fashioned  in  their  ways  and 
mannei'isms  ;  in  some  instances  they  become  stupid,  or  even  almost 
imbecile,  this  being  evident  in  the  expression  of  the  face.  Rickety 
children  are  late  in  beginning  to  talk  ;  and  their  memory  is  defective. 

The  urine  is  pale  and  abundant ;  contains  an  excess  of  earthy  phos- 
phates and  lactates  ;  and  sediments  of  oxalate  of  lime  also  form.  Urea 
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and  uric  acid  are  said  to  be  deficient,  but  deposits  of  uric  acid  may 
occur.    Urinary  calculi  are  not  nncomnion  in  connection  with  rickets. 

Diu'ing-  the  course  of  i-ickets  symptoms  indicative  of  the  complications 
already  mentioned  fi-eqnently  appeal'.  Among-  the  most  common  and  the 
most  dangerons  complications  are  bronchitis  and  gastro-enteric  catarrh. 
Laryngismus  stridulus  and  general  convulsions  are  also  very  liable  to 
occur  It  has  even  been  stated  that  laryngismus  is  never  observed  except 
in  connection  with  rickets,  but  this  is  an  exaggerated  statement.  This 
complaint  has  been  attributed  to  local  irritation  of  the  I'ecurrent  laryngeal 
nerve  by  the  growing  exti'eniities  of  enlarged  tracheal  rings,  or  where  it 
passes  under  the  inferior  e<n'iicr  of  the  thyroid  cartilage,  oi'  at  the  jugular 
foramen  (Lucas).  Tetany  may  also  occui'  in  rickets.  A  fatal  termina- 
tion in  cases  of  rickets  is  generally  due  to  some  complication  ;  but  it 
may  be  the  mei-e  result  of  the  cacliexia  attending  the  disease. 

Cases  of  rickets  present  all  grades  of  severity  and  advnncement. 
When  a  favourable  termination  ensues,  the  symptoms  gradual  Ij-  subside; 
strength  is  restored ;  and  the  bones  ossify,  though  usually  more  or  less 
]iermanent  distortion  remains,  which,  however,  may  frequently  be  greatly 
diminished  by  appropriate  ti'eatment.  Childi^en  who  have  suffered  from 
rickets  in  a  mai-ked  foi-m  rarely  attain  the  ordinary  height ;  and  they 
may  become  deformed  dwarfs. 

A  class  of  cases  described  sis  "  Acute  Rickets  "  hy  German  authoi-s 
have  been  satisfactorily  proved  by  my  colleague  Dr.  Barlow  *  to  be  truly 
scorbutic,  although  occasionally  complicated  with  rickets. 

D[A(;xosis. — In  a  well-marked  case  of  rickets  the  diagnosis  ])resents 
no  difficulty,  but  in  its  earlier  stages  the  malady  is  not  so  easily  I'ecog- 
nized.  It  should  always  be  borne  prominently  in  mmd  among  the 
diseases  of  children,  especially  of  those  belonging  to  the  poorer  classes 
in  large  towns,  though  it  must  not  be  forgotten  that  the  comjilaint  may 
also  be  met  with  among  the  better  classes.  Should  there  be  any  j/eason 
to  suspect  rickets,  inquiry  must  be  made  with  regard  to  its  moi'e  charac- 
teristic early  symptoms  ;  and  the  history  of  the  mode  in  which  tlie  child 
has  lieen  fed  may  also  help  tlie  diagnosis.  Delayed  dentition,  r)r  tlie 
fact  that  a  child  shows  ik)  disposition  to  walk,  not  uncommonly  hi'st 
draws  attention  to  the  presence  of  the  complaint.  The  nodules  on  the 
chest  nnist  be  particulai-ly  looked  for  as  f)ne  of  the  earliest  signs  of  the 
changes  connected  with  the  bones,  special  attention  being  paid  to  the 
5th,  '6th,  and  7th  ribs. 

Prognosis. — Most  cases  of  rickets  may  be  cured,  if  taken  at  a,  suffi- 
ciently early  j^eriod,  and  treated  pi-operly.  Its  com^ilications  are  very 
serious,  and  the  presence  of  rickets  adds  materially  to  tlieir  gravity, 
especially  in  the  case  of  chest-alfections.  Tlie  thoracic  and  pelvic 
deformities  which  it  originates  may  prove  highly  injurious  in  course  of 
time;  and  the  lattei-  arc  s]>ecially  ini])f)i-tant  in  relation  to  partuiition. 

Treatmknt. — 1.  General  management. — The  first  matter  I'equiring 
attention  in  the  treatment  of  lickets  is  the  feeding  of  the  child,  which 
is  almost  always  at  fault,  and  about  which  thorough  inquiry  should  be 
made,  with  the  view  of  cox'recting  whatever  may  be  wrong.  The  breast 
should  only  be  given  at  regular  stated  inteiwals,  and  for  a  certain  time  ; 
or  the  child  should  be  weaned  if  suckling  has  been  continued  beyond  the 
proper  period,  or  may  be  partly  artificially  fed.  Often  the  health  of  the 
imrsing  mother  requires  to  be  improved.    The  feeding  of  children  ai'ti- 

*  "Med.  Chir.  Trans.,"  Vol.  LXVI.,  p.  159. 
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ficially  needs  the  greatest  care  in  this  disease.  Milk  mixed  with  a  fourth 
part  of  lime-water  should  constitute  the  principal  article  of  diet,  to 
which  may  be  added  a  little  cream  and  milk-sugar.  This  combination 
must  be  given  in  regulated  quantities,  and  the  feeding-bottle  should  be 
kept  scrupulously  clean.  It  is  a  common  custom  to  give  young  infants 
consideraljle  quantities  of  arrowroot,  corn-flour,  and  various  artificial 
foods  of  a  farinaceous  character,  and  these  certainly  do  much  harm. 
Only  a  very  small  quantity  of  such  articles  should  be  allowed,  if  any. 
Ass's  and  goat's  milk  are  usefal  if  they  can  be  obtained.  For  older 
children,  beef-tea  in  small  quantities  and  milk  puddings  are  valuable ; 
and  at  a  still  more  advanced  period  they  may  have  a  small  amount  of 
pounded  meat,  or  be  allowed  to  suck  a  piece  of  underdone  beef,  or  giA^en 
the  juice  pressed  out  of  it.  Potatoes  well  mashed  with  gravy  may 
also  be  permitted  in  moderation.  All  indigestible  substances  must  be 
avoided. 

Hygienic  management  also  demands  special  attention.  The  ventilation 
of  the  bedroom  must  be  looked  to,  and  the  child  should  have  a  sepai-ate 
bed,  if  possible,  which  must  be  kept  very  clean  and  dry.  After  the  early 
symptoms  have  subsided,  the  patient  should  be  a  good  deal  out  of  doors 
whenever  weather  jaermits,  in  the  sun,  a  dry  bracing  air  of  moderate 
temperature  answering  best.  The  clothing  must  be  sufficiently  warm,  and 
the  common  custom  of  inadequately  covering  the  lower  part  of  the  body 
in  children  ought  to  be  avoided.  A  change  to  the  seaside  is  vei'y  beneficial. 
The  body  should  be  washed  over  twice  a  day  with  warm  water ;  and  later 
on  warm  salt-water  bathing,  followed  by  friction,  is  useful.  It  is  important 
to  look  to  the  position  assumed  by  the  child,  and  also  to  the  movements 
caiTied  on,  so  as  to  pi'event  deformity.  Sti'aight  wooden  splints  lightly 
applied  along  the  legs,  and  extending  a  little  beyond  the  feet,  are  of  use 
for  the  purpose  of  preventing  the  child  from  attempting  to  walk.  The 
abdomen  should  be  well  su]iported  by  a  bandage.  Any  distortion  of  the 
limbs  must  be  removed,  as  far  as  possible,  by  systematic  but  judicious 
efforts  to  straighten  them. 

2.  Therapeutic  treatment.  -It  is  almost  always  necessary  to  treat 
the  alimentary  canal  in  cases  of  rickets,  as  this  is  usually  out  of  ordei'. 
A  combination  of  rhubarb  with  carbonate  of  sodium,  magnesia,  or  chalk 
answers  very  well,  and  an  occasional  dose  of  castor-oil  may  be  given. 
Grey  powder  is  useful  now  and  then,  when  the  stools  are  offensive,  but 
should  not  be  habitually  administered.  Lime-water  also  improves  the 
condition  of  the  stomach  and  bowels.  Alkalies  and  bitters  are  recom- 
mended by  some  practitioners.  At  a  later  stage  the  two  great  remedies 
for  rickets  are  cod-liver  oil  and  some  preparation  of  iron,  care  being  taken 
that  the  limbs  are  sti-aightened  as  much  as  possible  before  these  are  ad- 
ministered. The  cod-liver  oil  should  be  taken  after  meals,  in  half-a-tea- 
spoonful  or  teaspoonful  doses.  In  the  case  of  infants  it  may  also  be 
rubbed  into  the  arm-pits,  and  a  flannel  moistened  with  some  of  the  oil  may 
be  worn  over  the  abdomen.  The  best  preparation  of  iron  is  steel  wine, 
I)at  others  are  useful,  especially  the  potassio-tartrate,  ammonio-citrate, 
saccharated  carbonate,  syrup  of  the  phospate  or  iodide,  or  Parrisli's 
food.  Chalybeate  waters  are  also  of  service.  Sometimes  it  is  advisable 
to  combine  quinine  with  the  iroit.  The  administi'ation  of  phosphorus 
has  been  specially  advocated  in  rickets. 

3.  Complications. — When  any  inflammatory  affection  arises  in  rickety 
children,  lowering  measures  are  not  well-borne,  but  supporting  treatment 
is  indicated.    Laryngismus  stridulus  and  convulsions  require  tonics,  and 
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warm  batlis  with  cold  doiiuliiug.  The  slightest  sign  of  bronchial  cataii-h 
ought  to  receive  immediate  attention,  as  lickets  renders  this  complaint 
fxtremeljr  dangerons,  while  it  aids  materially  in  ]n-odncing  deformity  of 
the  chest. 


Chapter  XXXIV. 

CONSTITUTIOXAL  SYPHILIS. 

In  the  present  chapter  it  is  not  intended  to  enter  into  a  full,  description 
of  syphilis,  but  merely  to  give  an  outline  of  the  course  of  the  affectioii 
as  it  results  from  direct  contagion,  with  the  constitutional  effects  thus 
induced ;  and  to  consider  the  phenomena  presented  by  conge^iital  sijphilis. 
The  lesions  produced  by  this  complaint  in  connection  with  the  more  im- 
portant organs  will  be  discussed  in  fuller  detail  in  the  chapters  devoted 
to  the  diseases  of  these  oi'gans. 

SvrHiLis  FROM  j>ii;iccT  coNTAGiox.— Syphilis  is  classed  by  many  autho- 
rities along  with  the  specific  fevers,  the  difference  observed  being 
supposed  to  be  due  to  its  prolonged  course.  As  a  primary  disease  it  cau 
only  be  transmitted  from  one  individual  to  aiK^tlier  by  direct  inoculation, 
or  by  co7itact  of  the  specific  virus,  either  with  certain  mucous  surfaces,  or 
with  a  wound  or  abrasion.  This  produces  a  specific  ulcer,  having  'an 
mdimited  base,  with  but  little  tendency  to  suppuration,  the  neighbouring 
lympliatic  glands  being  also  liard  and  somewhat  enlarged.  Then  follows 
a.  period  of  incuhation,  of  from  one  to  three  months'  duration,  at  the  close 
of  which  secondary  symptoms  arise.  These  are  preceded  and  accompanied 
by  some  general  disturbance,  indicated  by  languor;  pains  in  the  bones 
and  joints,  especially  at  night  ;  debility  and  loss  of  fiesh  ;  slight  pyrexia  • 
impaired  digestion;  and  a  tendency  to  aiiamria.  The  secowdary "pheno- 
mena consist  of; — 1.  A  cutanenus  eruption,  of  very  variable  cliaracter, 
being  either  a  mere  rash,  papular,  scaly,  vesicular,' pustular,  bullous,  or 
tubercular.  It  usually  presents  a  coppery  tint,  and  is  most  marked  in 
the  flexures  of  the  limbs.  2.  Ulceration  of  both  tonsils,  the  ulcers  being 
grey,  abruptly  cut.  scarcely  at  all  painful,  and  without  any  tendency  to 
spread.  ;1  Enlargement  of  the  glands  of  the  neck,  especially  of  those 
situated  behind.  4.  Superficial  infiammation  of  the  mucous"  lining  of 
the  mouth,  tongue,  ])alate,  pharynx,  or  larynx,  sometimes  with  slight 
ulceration,  .j.  Mucous  tubercles  or  condylo'mata  in  connection  with  the 
tongue,  angles  of  the  mouth,  pharynx,  "larynx,  anus,  penis,  labia,  and 
other  parts.  (J.  Loss  of  the  hair,  which  also  becomes  dry  and  thin. 
/.  Onychia.  8.  Iritis  or  retinitis,  these  being  rather  late  'phenomena, 
y.  Slight  and  transient  periostitis,  especially  on  the  cranium.  More 
or  less  of  these  morbid  conditions  may  be  present,  and  this  stage  lasts 
from  six  to  twelve  months  usually,  but  may  in  rare  instances^xtend 
to  eighteen  months  or  even  longer.  Secondary  lesions  exhibit  a,  remark- 
able tendency  to  symmetry. 


292 


THEORY  AND   PRACTICE   OF  MEDICINE. 


After  tliis  succeeds  a  period,  differing  greatly  in  duration  in  different 

cases,  during  which  there  are  either  no 
symptoms  at  all,  or  only  occasional  sliglit 
c'j3"°»'°o''«'?"o  cutaneous  eruptions  are  observed,  or  little 

^^M^W^^'-  ulcers  on  the  tongue  or  lip.    This  interval 

'i;l^°*Vfifc^^     °  „  ^  is  in  many  cases  followed  by  ferh'arysT/wp- 

Vi         -.-./^         -'1°        toms  or  sequelce.    The  chief  pathological 
"  -  'y  -'f'— a      tendencies  of  tertiary  syphilis  are  to  pro- 

^'\:^        duce  certain  lowly-organized  growths,  of 
^  ,  ^       the  nature  of  fibro-plastic,  fibro-nuclear, 

'(,1^  ;  or  fibroid  tissue,  which  are  very  prone  to 

\o^^^^        ^  suppurate  or  ulcerate. 

"   '-osVQ-v^^^  Many  growths  are  met  with  in  tertiaiy 

„         "   „   j:,-  4.  I    syphilis  which  merely  result  from  prolife- 

Gumtmj  growtli  of  liver,    a.  Central       •'  ^.  r        t  • 

portions  of  growth,  consisting  of    ration  ot  Ordinary  connective  or  fibrous 

granular  debris.  6.  Peripheral  gra-  tissue  and  which  liresent  the  chnractert!  nf 
nulation  tissue,  r.  A  blood-vessel      i-i^^'^t,;  ciuu  wiiiLn  pie.>5Lni}  tne  CUaiaCteiS  01 

X 100.  (After  Cor;ii7  and  i?«)if;er.)    this  tissue,  but  those  which  are  peculiar  to 

syphilis  constitute  what  are  termed  gummy 
tumours  or  gummata  ;  there  is,  however,  no  marked  line  of  demarcation 
between  these  two  kinds  of  growths,  both  often  existing  together,  and 
the  former  may  become  converted  into  the  latter.  Gummata  are  not  of 
the  nature  of  an  exudation,  but  result  from  hyijerplasia  of  the  connective- 
tissue  elements  previously  existing,  this  process  beginning  in  the  walls 
of  the  vessels,  the  new  elements  invading  the  normal  tissues,  and  being 
mixed  up  with  or  displacing  them.  At  first  gummata  are  soft,  trans- 
lucent, greyish-white,  and  almost  homogeneous  ;  but  afterwards  they 
become  firmer,  tough,  yellowish,  opaque,  non-vascular,  and  caseous- 
looking,  owing  to  degeneration  and  gTadual  drying-up  of  their  structural 
elements.  On  section  they  often  present  a  central  yellowish  mass,  or 
several  distinct  yellowish  spots,  surrounded  by  a  translucent  fibrous 
layer,  which  sometimes  looks  like  a  capsule,  but  this  cannot  be  separ- 
ated from  the  surrounding  tissues,  into  which  it  gradually  passes. 
Gummata  vary  much  in  size,  and  some  of  the  larger  masses  seem  to  be 
formed  by  the  union  of  smaller  nodiiles.  In  structure  they  resemble 
at  first  granulation-tissue  or  embryonic  connective-tissue,  con.si sting  of 
an  amorphous  mati'ix,  with  minute  spherical  or  ovoid  finely-granular 
cells,  enclosing  obscure  nuclei.  The  matrix  becomes  fibrillated  more  or 
less;  while  many  of  the  young  elements  degenerate,  and  ultimately 
break  down  into  mere  granules  of  fat  and  cholesterin,  which  are 
imbedded  in  a  small  amount  of  fibrillated  stroma.  These  sevei'al 
stages  may  be  seen  in  the  same  growth,  the  central  yellowish  portion 
of  the  nodule  being  that  which  is  most  advanced  in  the  process  of 
degeneration.  A  few  vessels  are  present  in  the  i-ecently-formed  tissues, 
but  these  subsequently  disappear. 

Syphilitic  gummata  may  be  absorbed  more  or  less  completely ;  or 
their  fibrous  stroma  may  be  left,  which  tends  to  shrink,  giving  rise  to 
deep  cicatrices  or  seams ;  or  in  certain  structures  they  are  liable  to^ 
suppurate  or  to  ulcerate.  Several  tissues  and  organs  are  often  impli- 
cated at  the  same  time,  this  being  one  of  the  prominent  characteristics 
of  syphilitic  deposits. 

The  chief  morbid  conditions  which  are  liable  to  be  met  with  in  tertiary 
syphilis  may  be  enumerated  as  follows  : — 1.  Skin-eruptions  and  ulcera- 
tions, namely,  erythema  and  psoriasis  of  the  hands  and  feet ;  or  ulcera- 
tions originating  in  tubercles,  subcutaneous  gummata,  or  syphilitic 
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lupus.  These  ulcers  are  of  a  horse-shoe  or  kidney-shape,  and  spread  in 
a  serpiginous  manner.  2.  Ulceration  of  the  pharynx  and  palate.  The 
ulcer  may  commence  at  any  point,  often  starting  simultaneously  in  two 
or  more  places.  It  is  unsymmetrical,  and  spreads  very  irregularly  and 
deeply,  causing  much  destruction  of  tissues,  and  forming  an  excavation 
with  hard  borders.  It  is  liable  to  extend  to  the  lai'ynx,  thus  inducing 
very  dangerous  symptoms ;  or  may  even  reach  the  oesophagus.  When 
cicatx'ization  takes  place,  much  induration  and  contraction  often  result, 
which  may  lead  to  serious  obstruction.  3.  Indui-ation  of  the  tongue, 
followed  by  hard,  well-delined,  unhealthy,  painfnl  ulcers.  4.  Ulcei'a- 
tion  of  the  rectum  occasionally,  accompanied  with  dysenteric  symptoms, 
and  very  apt  to  be  followed  by  stricture.  5.  Gi'owths  in,  or  ulceration 
of  the  larynx,  the  latter  generally  beginuing  on  the  epiglottis,  and 
presenting  the  usual  syphilitic  characters.  The  cicatrix  following  a 
syphilitic  ulcer  in  this  part  is  iirm,  pink,  shining,  retracted,  and 
suri'ounded  with  growths,  hence  causing  serious  interfei-ence  with 
breathing ;  or  it  may  lead  to  more  or  less  stenosis.  The  laryngeal 
cartilages  often  necrose.  6.  Fibroid  thickening  of  the  trachea  and 
lai'ger  bronchi,  leading  to  diminution  of  their  calibre.  7.  Gummata  in 
the  sabcutaneous  tissue,  or  "cellular  nodes,"  most  frequent  among 
females,  and  generally  observed  on  the  legs,  being  either  single  or 
multiple.  These  hnally  form  ulcers.  8.  Inflammation  of  a  bursa, 
especially  that  over  the  patella,  followed  by  ulceration.  9.  Gummata 
in  the  voluntary  muscles,  often  forming  indurated  tumours.  lU.  Perios- 
titis and  disease  of  the  bones.  Periosteal  nodes  form  chiefly  over  the 
tibia  and  skull,  sometimes  in  large  numbers,  but  they  may  be  observed 
over  almost  any  bone.  They  are  usually  attended  with  severe  pain, 
especially  at  night,  and  feel  veiy  sore  and  tender.  They  may  undergo 
absorption,  ossiticatioii,  flbrous  development,  or  suppuration  ;  or  they 
may  become  truly  gummatous.  Syphilis  often  originates  caries  or 
necrosis  of  bones,  portions  being  exfoliated,  and  much  destruction  of 
tissues  being  thus  caused.  This  is  not  uncommonly  seen  about  the  nose, 
palate,  aud  skull,  and  the  bone-disease  may  set  up  intracranial  inflam- 
mation. I  have  met  with  several  instances  of  syphilitic  caries  of  the 
ribs  leading  to  pleurisy.  Syphilitic  caries  presents  a  peculiar  worm- 
eaten  appearance.  11.  Enlargement  of  the  testicle,  due  to  gummata. 
1-.  Chronic  enlargement  of  the  lymphatic  glands,  with  but  veiy  slight 
tendency  to  suppuration.  13.  Gummata  or  flbrous  growths  in  connection 
with  internal  organs,  especially  the  liver  and  nerve-centres ;  oi",  not 
unfrequently,  albuminoid  disease  or  fatty  degeneration.  14.  Morbid 
changes  in  the  walls  of  the  arteries,  which  may  lead  to  the  formation 
of  aneurisms.  15.  Growths  in  the  placenta,  leading  to  abortion  or 
miscarriage,  which  events  may  also  happen  from  the  direct  effects  of 
the  syphilitic  poison  upon  the  ovum. 

The  different  morbid  changes  just  enumerated  are  accompanied  with 
more  or  less  const itiitional  cachexia ;  and  they  necessarily  give  rise  to 
local  symptoms  corresponding  to  the  part  affected.  In  tertiary  syphilis 
the  lesions  present  no  tendency  to  symmetiy. 

Congenital  or  Eereditary  Syphilis. — Syphilis  affecting  the  infant 
is  occasionally  evident  at  birth,  and  various  internal  lesions  may  be 
developed  in  the  foetus  in  utero ;  more  commonly,  however,  the  disease 
is  not  manifested  earlier  than  from  three  weeks  to  a  month  or  two  after 
birth,  and  very  rarely  it  is  revealed  as  late  as  six  months.  In  a  well- 
marked  case  the  appearance  of  the  child  is  highly  characteristic.  There 
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is  great  emaciation,  with  anaemia,  all  fat  having  disappeared,  -while  tlie 
muscles  feel  flabby,  the  skin  hangs  in  loose  folds,  and  growth  is  retarded. 
The  face  has  a  peculiar  shrivelled,  aged,  decrepit  look,  which  is  par- 
ticularlj  seen  when  the  child  cries  ;  the  skin  covering  it  being  also  dark, 
opaqne,  and  earthy  or  muddy-looking.  The  nose  is  often  broad  or 
depressed.  The  entire  skin  feels  dry,  harsh,  rough,  and  inelastic ;  and 
the  cuticle  desquamates.  Vai'ious  cutaneous  eruptions  are  liable  to 
break  out,  which  tend  to  be  of  a  moist  character ;  among  the  most 
frequent  of  these  is  a  dull-red  or  coppery,  shining,  erythematous  con- 
dition of  the  palms  and  soles,  of  the  sui'lace  around  the  anus,  and  of 
the  thighs  and  genitals.  Roseola,  lichen,  psoriasis,  eczema,  impetigo, 
ecthyma,  or  pemphigus  may  be  observed.  Small  yellowish  patches 
sometimes  form  on  the  skin,  like  hard  scales,  which  on  separating  leave 
superficial  ulcers.  The  hair  is  often  very  deficient ;  and  the  nails  grow 
slowly,  being  also  pi'one  to  ulceration.  The  mucous  membranes  may 
be  either  inflamed  ;  or  the  seat  of  tubercles  or  condylomata ;  oi'  ulcerated. 
The  mouth  is  often  hot  and  swollen,  and  the  lips  are  fissured.  Among 
the  most  characteristic  phenomena  of  congenital  syphilis  are  a  peculiar 
hoarse,  cracked  cry ;  and  snuffling  (popularly  termed  "  the  snuffles  "), 
with  nasal  discharge,  which  tends  to  clog  the  nostrils,  and  interferes 
with  breathing.  Ulcers  may  be  visible  about  the  nose,  the  angles  of  the 
mouth,  the  anus,  or  the  labia.  Mucous  tubercles  are  also  frequently 
observed  about  the  mouth  and  anus  ;  on  the  labia  or  scrotum  sometimes  ; 
near  the  ximbilicus ;  or  in  the  larynx.  Condylomata  are  occasionally 
present.  Discharges  from  the  eyelids  or  ears  are  not  uncommon. 
Occasionally  iritis  or  some  other  inflammatory  afl^ection  of  the  eye  is 
set  up.  Syj^hilitic  children  are  more  liable  to  serous  inflammations 
than  others.  The  internal  organs  may  be  implicated,  enlargement  of 
the  spleen  and  liver  being  not  uncommon.  The  lymphatic  glands  may 
be  also  aifected.  ObstrvTctive  disease  of  the  pulmonai-y  artery  has  occa- 
sionally appeared  to  owe  its  origin  to  hei'editary  syphilis.  In  excep- 
tional cases  there  ai-e  well-marked  evidences  of  congenital  syphilis 
without  any  particular  emaciation  or  angemia. 

The  investigations  of  Cornil  and  Ranvier,  Wegner,  and  Parrot,  have 
revealed  some  peculiar  changes  which  take  place  in  the  bones  in  connec- 
tion with  congenital  syphilis.  In  the  first  months  of  life  complete  sepa- 
ration of  the  epiphyses  is  often  seen  at  the  line  of  ossification.  Cornil 
and  Ranvier  found  the  ossiform  tissue  much  thickened,  and  composed  of 
trabeculse  of  cartilage  infiltrated  with  calcareous  salts,  without  any 
formation  of  true  osseous  tissue ;  and  they  attribute  the  separation  to 
greater  friability  at  the  level  of  this  tissue,  and  think  that  it  is  caused 
by  the  movements  and  weight  of  the  body.  Wegner  thinks  that  the 
initial  morbid  process  is  an  excessive  calcareous  infiltration  of  the  carti- 
lage undergoing  ossification,  which  causes  the  death  of  the  invaded 
parts ;  these  act  as  foreign  bodies,  and  irritate  the  neighbouring  living 
tissues,  causing  inflammation,  so  that  embryonic  tissue  is  formed,  and 
the  bone  becomes  partially  absorbed,  which  process  leads  to  a  solution 
of  continuity  and  separation  of  the  epiphyses.  Parrot  has  shown  that 
neoplasms,  showing  a  marked  tendency  to  the  formation  of  osteoid  or 
osseous  tissvae,  are  of  common  occurrence  in  hereditary  syphilis.  They 
are  found  on  flat  bones,  as  those  of  the  skull,  as  well  as  on  long  bones. 
At  first  soft,  they  eventually  form  osteophytes,  lai'ge  exostoses,  or  osteo- 
mata  ;  these  consist  of  perfect  or  incompletely  ossified  trabeculfe,  which 
anastomose  together,  leaving  irregular  spaces  of  variable  size,  which 


CONSTITUTIONAL  SVI'HIIJS. 


295 


contain  a  vascnlai^  and  more  or  less  fibrous  medulla.  Ultimately  tlie 
trabecula:'  thicken,  and  the  spaces  become  naritnvei*.  Craniotabes  has 
been  atti'ibuted  to  svpliilis  by  Hai-low  and  Lees,  and  no  doubt  this  is  its 
cause  in  many  cases. 

Mr.  Hntchin.soii  h:is  dr;i\vn  jittention  to  some  important  (b'sl iiictions 
between  cougeniinl  and  oi-dinary  const  if  niional  syphilis.  He  states  that 
in  the  foi'mer  the  secondary  and  tertiaiy  phenomena  sometimes  occur 
togetliei',  but  the  secondary  are  then  not  well-mai'ked  ;  as  a  rule,  how- 
ever, there  is  a  considerable  interval  between  them,  the  child  apparently 
recovei'ing  more  or  less  completely,  wdiile  tertiaiy  symptoms  do  nf)t  set 
in  until  between  five  yeai's  of  age  and  tl\e  time  of  puberty,  or  even  later. 
In  the  meantime  tlie  health  may  be  good,  but  the  aspect  of  the  patient 
is  hardly  evei-  satisfactoiy.  while  growth  and  development  are  sometimes 
much  retarded.  As  special  secondary  symptfjms  of  congenital  syphilis, 
Mr.  Hutchinson  mentions  diffuse  stomatitis  without  ulcers,  and  tliffnse 
inflammation  of  the  mucous  membrane  of  the  nares ;  and  among  tertiary 
siimptums  a  form  of  phagedenic  lupus,  and  intei'stitial  inflammation  of 
the  coi'nea  or  keratitis,  in  which  the  cornea  becomes  nniforndy  hazy  with 
a  few  interspei'sed  whitish  dots,  and  is  very  vascular.  Deafness  and 
amaurosis  are  also  stated  to  be  far  more  common  in  tiie  inherited  disease, 
but  jiiai-alysis  of  single  nerves  is  not  obsei'ved.  Anothei'  point  of 
difference  is  that  in  iill  its  stages  congenital  syphilis  tends  to  exhibit 
symmetry. 

The  characters  presented  by  the  teeth  in  congenital  sy])hi]is  have 
attracted  much  attention,  but  thei-e  are  still  different  opinions  on  the 
subject.  Some  obser\-ers  i-egard  teeth  of  bad  colour,  eroded  and  honey- 
combed, as  indicative  of  syphilis,  but  Mr.  Hutchinson  considei's  these 
changes  as  merely  due  to  stomatitis,  mercurial  or  otliei' ;  they  ai'e,  hoAv- 
ever,  usually  associated  with  the  malformation  resulting  fi-om  congenital 
syphilis.  In  accordance  with  the  best  authoiaties,  it  may  now  be  affirmed 
that  there  are  no  special  peculiai'ities  in  the  temporary  teeth  of  syjjhilitic 
infants.  It  is  the  pei'manent  set  which  present  the  characteristic 
changes,  and  especially  the  upper  central  incisors,  such  changes  being- 
due  to  peculiar  arrests  of  development,  and  to  these  teeth  alone  Mr. 
Hutchinson  attaches  much  importance.  He  states  that  the  commonest 
and  most  trustwoi-thy  condition  is  an  ai'rest  in  the  growth  of  the  middle 
denticle,  leaving  a  single  central  notch  in  the  tooth,  but  there  is  usually 
also  a  general  dwai-fing  in  all  its  dimensions,  so  that  it  is  shoi-t  and 
nari'ow,  but  broader  at  the  neck  than  at  the  cutting  edge,  and  this 
appearance  is  called  "  pegged."  The  defects  are  usually  symmetrical, 
but  sometimes  not  so.  The  cutting  edge  soon  breaks,  or  wears  away 
iiTegularly,  leaving  a  single  shallow  semilunar  notch  at  the  centre.  At 
the  bottom  of  this  notch  the  enamel  is  deficient,  and  the  dentine  exposed. 
The  other  teeth  besides  the  incisors  are  also  often  malformed,  but  not 
in  a  charactei'istic  manner.  They  are  badly  developed  and  stunted  ; 
and  sometimes  slant  together,  or  are  widely  separated.  Mr.  Moon  has 
pointed  out  that  the  permanent  first  molars  are  often  reduced  in  size, 
and  of  a  dome-like  shape,  from  suppression  of  their  angles,  and  that  the 
enamel  is  absent  from  the  gi-inding  surface.  These  teeth  also  show  in 
greatest  degree,  and  most  frequently,  the  changes  due  to  stomatitis. 
Next  come  the  four  incisoi's  and  the  canines;  while  the  bicuspids  are 
remarkably  exfiQ])t.  I'he  aff'ected  teeth  become  rough,  pitted,  eroded, 
and  of  bad  colour;  often  showing  a  transverse  furi'ow,  which  crosses  all 
the  teeth  at  the  same  level. 
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It  has  been  suggested  that  the  virulent  character  which  scarlatina 
sometimes  assumes  in  individuals  or  in  families  dming  a  mild  epidemic 
may  be  the  result  of  a  hereditary  syphilitic  taint. 

There  are  certain  important  points  bearing  upon  the  transmission  of 
syphilis  which  it  will  be  exj^edient  to  allude  to  here.  It  seems  certain 
that  the  disease  may  be  communicated  to  the  mother  through  the  foetus, 
usually  only  tertiary  symptoms  being  then  produced,  and  these  are  not 
of  a  severe  character.  There  is  reason  to  believe  that  the  taint  may  be 
transmitted  to  a  third  generation.  Probably  syphilis  may  be  originated 
by  the  milk  of  a  syphilitic  nurse ;  and  some  authorities  believe  that,  on 
the  other  hand,  a  syphilitic  child  may  infect  the  nurse. 

Diagnosis. — It  is  only  intended  here  to  oifer  a  few  remarks  respecting 
the  general  diagnosis  of  constitutional  syphilis,  whether  resulting  from 
inoculation  or  from  hereditary  transmission.  The  possibility  of  the 
existence  of  a  syphilitic  taint  should  always  be  boi'ne  in  mind,  and  in 
any  doubtful  case  it  is  requisite  to  make  rigid  investigation  in  order  to 
clear  up  this  point.  If  direct  information  cannot  be  obtained,  it  may 
often  be  procured  indirectly  by  inquiring  about  the  ordinary  secondary 
and  tertiary  symptoms  of  syphilis,  such  as  sore-throat,  rash,  &c.  Exami- 
nation of  the  throat,  mouth,  tongue,  and  eyes,  as  well  as  over  the  tibiffi 
and  skull,  may  give  evidence  of  past  or  present  disease,  in  the  form  of 
cicatrices,  iritic  adhesions,  nodes,  and  other  lesions.  The  existence  of 
paralysis  of  a  single  nerve,  especially  one  of  the  cranial  nerves,  is  strongly 
indicative  of  acquired  syphilis.  Nocturnal  pain  is  also  a  suspicious  sign. 
In  not  a  few  cases  the  results  of  treatment  aft'ord  ample  proof  of  the 
presence  of  the  disease. 

Inherited  syphilis  may  in  many  instances  be  recognized  at  an  advanced 
period  by  pallor  and  an  unhealthy  aspect  of  tlieface  ;  arrest  of  growth  or 
development ;  a  sunken  bridge  of  the  nose  ;  the  peculiar  teeth  ;  pits  and 
scars,  or  even  actual  ulcers,  on  the  skin,  about  the  angles  of  the  mouth, 
or  in  other  parts;  kei'atitis  or  its  remains;  double  deafness  without 
otorrhoea  ;  amaurosis  ;  the  changes  in  connection  with  bones  ;  or  a  very 
prominent  forehead,  resulting  from  meningitis. 

Treatment. — For  constitutional  syphilis  the  two  great  remedies  are 
mercury  and  iodide  of  potassium,  the  former  being  especially  valuable 
during  the  secondary  stage,  the  latter  during  the  tertiai-y.  Mercury 
may  be  introduced  into  the  system  by  the  mouth,  by  inunction,  or  by 
the  mercurial  bath,  and  it  is  in  many  cases  requisite  to  bi'ing  the  patient 
rapidly  under  its  influence,  of  course  due  care  being  taken  to  avoid  the 
injurious  effects  of  this  powerful  drug.  Calomel,  blue-pill,  and  perchlo- 
ride  or  iodide  of  mercury  are  the  preparations  which  are  usually  admin- 
istered, and  both  the  joercliloride  and  iodide  are  often  verj^  beneficially 
combined  with  iodide  of  potassium  in  the  later  stages.  Local  applica- 
tions of  mercurial  ointment,  oi-  of  black-wash,  are  valuable  in  many  cases. 

Iodide  of  potassium  should  be  given  at  fii'st  in  doses  of  gr.  v.  three 
times  a  day,  and  then  gradually  increased  to  gr.  x,  xv,  xx,  or  even  xxx. 
When  this  drug  cannot  be  borne  in  such  large  quantities,  great  benefit 
maybe  derived  in  some  cases  from  its  administration  in  very  small  doses. 
It  is  often  advantageously  combined  with  decoction  of  cinchona  and 
ammonia.    Some  authorities  prefer  iodide  of  sodium  or  ammonium. 

Congenital  syphilis  decidedly  requires  the  administration  of  mercury. 
It  may  be  given  in  the  form  of  hydrai-gyium  c  crEeta,  gr.  \  twice  or 
thi'ice  a  day ;  or  the  ointment  may  be  rubbed  into  the  arm-pits  and 
inner  surface  of  the  thighs,  or  into  the  soles  of  the  feet,  socks  being 
afterwards  put  on ;  or  the  milk  may  be  used  to  convey  it,  blue-pill  being 
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administered  to  the  mother  or  nurse,  or  the  milk  of  a  mercurialized 
goat  being  employed.  At  the  same  time  all  hygienic  conditions  must 
be  cai'efully  attended  to,  and  the  child  properly  fed.  Cleanliness  is 
essential,  and  simple  local  application.s  are  often  necessary,  or  black- 
wash  may  be  needed.  Toilet  powder  should  be  freely  used  over  the 
seat  of  any  eruption.  The  use  of  cod-liver  oil,  either  internally  or  by 
inunction,  is  frequently  attended  with  much  benefit. 

In  the  advanced  stage  of  congenital  syphilis  mercury  often  disagrees 
seriously,  and  in  the  early  stage  it  sometimes  cannot  be  borne.  Iodide  of 
potassium  or  sodium  must  then  be  substituted.  A  general  ionic  plan  of 
treatment  is  often  serviceable  in  cases  where  specific  treatment  is  not 
obviously  indicated,  or  even  along  with  this  mode. 


Chapter  XXXV. 

TUBERCULOSIS— SCROFULOSIS. 

These  terms  are  applied  to  cei'tain  constlhitional  diatheses,  attended  with 
definite  and  peculiar  lesions.  Many  believe  in  the  identity  of  tuhercuJur 
and  scrofulous  diseases  ;  others  consider  them  as  essentially  distinct. 
Tuberculosis  is  met  with  as  an  acute  and  cln-onic  affection  ;  sci'ofnla  is 
always  a  chronic  complaint.  By  .some  writei's  tuberculosis  is  classed 
among  the  "specific  fevers." 

Etiology. — Looking  upon  tuberculosis  as  a  const  it  uiional  disease,  it 
has  almost  universally  been  regarded  as  a  hereditary  complaint.  Un- 
doubtedly various  forms  of  tubercular  disease  run  in  families,  but  some 
pathologists  are  of  opinion  that  only  a  constitutional  debility  is  trans- 
mitted, with  a  tendency  to  inflammations  of  a  low  type,  the  products  of 
which  rapidly  become  caseous,  and  may  thus  lead  to  tubercle.  This  was 
the  view  sti'ongly  maintained  by  Nienieyer,  and  he  believed  that  the 
same  result  would  follow  in  the  case  of  children  bi)i'n  of  parents 
debilitated  from  any  cause.  Occasionally  tubercle  is  actually  congenital, 
being  observed  at  birth.  Intermarriages,  veiy  early  marriages,  and 
advanced  age  of  the  father  have  been  set  down  as  causes  of  inherited 
tuberculosis,  or  as  aggravating  an  inherited  tendency.  It  is  not  im- 
probable that  syphilis  in  the  parent  influences  its  development  in  some 
cases.    Scrofulous  persons  are  decidedly  prone  to  tubercular  diseases. 

Age  mateiially  affects  both  the  occurrence  of  tubercle,  and  its  seat. 
It  is  by  far  most  frequently  met  with  in  children  and  young  persons. 
The  majority  of  deaths  from  tubercular  affections  as  a  whole  occur 
between  20  and  3U  years  of  age,  but  of  50  cases  of  acute  tuberculosis 
observed  by  Frerichs  and  Litten,  the  largest  number  in  each  decade 
(14),  occurred  between  30  and  40.  In  children  the  disease  tends  to 
involve  a  number  of  organs  ;  in  adults  it  is  more  localized.  The  glandu- 
lar system  is  very  frequently  implicated  in  the  foinier.  In  acute 
tuberculosis  affecting  infants  the  meninges  are  very  fi'equently  the  seat 
of  tubercle. 

A  number  of  causes  which  tend  to  lower  the  state  of  the  general 
health,  or  to  excite  local  irritation,  have  an  important  infliience  in  jjre- 
disposing  to  tuberculosis,  or  to  the  local  development  of  tubercle.  Among 
tliese  may  be  especially  enumei'ated  imperfect  ventilation,  want  of  fresh 
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air,  and  close  confinement ;  inhalation  of  irritant  particles  or  gases ; 
over-crowfling ;  want  of  exercise;  constant  residence  in  a  humid 
atmosphere  ;  unhealthy,  insiifficient,  or  indigestible  food,  not  forgetting 
the  milk  of  the  mother  or  nurse  ;  intemperance  ;  interference  with  the 
free  expansion  of  the  chest,  due  to  clothing  or  occupation ;  previous 
diseases,  sach  as  measles,  whooping-cough,  and  various  fevers,  as  well  as 
many  chronic  affections ;  long-continued  dyspepsia ;  prolonged  lacta- 
tion ;  excessive  sexual  indulgence  ;  undue  mental  labour,  and  depressing 
passions.  Many  of  these  are  frequently  found  acting  in  concert,  espe- 
cially among  the  poor  and  hard-worked  inhabitants  of  large  towns. 
Unfavourable  hygienic  conditions,  combined  with  impi-oper  diet,  are 
particularly  liable  to  affect  children  and  young  persons  injuriously. 

The  questions  relating  to  the  development  of  tubercle  by  infection 
will  be  more  conveniently  discussed  under  the  head  of  Pathology. 

Ana'J'OMIcal  Charactkrs. — Tuberculosis  is  characterized  by  the  for- 
mation of  a  morbid  product,  known  as  tubercle,  which  it  will  now  be 
convenient  to  describe. 

General  description. — The  typical  variety  of  true  tubercle  almost 
universally  I'ecognized  at  the  present  day  consists  of  certain  minute 
bodies,  termed  grey  gramdations  or  miliary  tubercles.  These  appear  as 
small  nodules  or  granulations,  about  the  size  of  a  mustard  or  millet- 
seed  ;  generally  of  a  roundish  form,  but  sometimes  slightly  angular ; 
well-defined  ;  usually  firm  and  hard,  but  occasionally  soft ;  of  a  greyish- 
white  or  pearly-grey  colour ;  more  or  less  translucent;  and  non-vascular. 
They  may  be  quite  sepai-ate  and  distinct ;  or  collected  into  irregular 
groups,  their  individual  outline  being  then  rendered  indistinct.  White 
granulations  are  also  described,  which  are  more  opaque  and  softer,  and 
are  said  to  differ  from  the  grey  in  the  arrangement  of  their  histological 
elements.  In  some  structures  tubercle  is  more  diffused,  and  appears  as 
a  greyish  infiltration,  which  presents  a  smooth  and  dense  section.  In 
its  earliest  stage  tubercle  is  not  visible  to  the  naked  eye,  and  it  is  by  the 
continued  growth  and  agglomeration  of  fresh  tubercles  that  it  becomes 
pei'ceptible,  appearing  either  as  granulations  or  infiltrations  according 
to  their  mode  of  arrangement. 

What  has  been  described  as  yellow  tubercle  consists  of  granules,  nodules, 
or  masses  of  caseous  mattei",  derived  either  from  tubercle,  or  from  various 
inflammatory  and  other  morbid  pi'oducts  which  have  undergone  cheesy 
degeneration.  Ti'ue  tubercle  may  be  mixed  with  this  material ;  while  it 
also  tends  to  excite  inflammation  around,  and  thus  its  physical  characters 
may  be  more  oi'  less  modified. 

Microscopic  structure. — The  histological  elements  found  in  tubercle 
have  been  veiy  differently  described  by  different  observers,  but  they  are 
stated  to  be  more  or  less  of  the  following  nature : — I.  Lymphoid  corpuscles, 
which  are  very  small,  round,  colourless,  trans- 
lucent, and  slightly  granular,  each  containing 
a  single  nucleus.  2.  Epithelioid  cells,  of  larger 
size,  very  delicate,  and  hence  liable  to  rupture 
and  to  set  their  nuclei  free.  3.  Connective- 
tissue  corpuscles,  enlarged,  and  sometimes  con- 
taining two  or  more  new  cells.  4.  J'Jmbryonic 
corpuscles,  shrivelled  and  granular.  5.  A  giant- 
cell,  which  consists  of  a  mass  of  finely-gi'a,nular 

protoplasm  of  very  varied  f oi-m,  often  pre.senting    j,,^^^^^^       ^^^ey  tubercle- 
processes  at  its  margin,  and  having  imbedded         miliary  granulation, 
in  it  a  great  number  of  round  or  roundly-oval  ^"'^  *''^«/^"'?-) 
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nuclei,  from  twenty  to  forty,  or  many  moi-e,  iisiially  collected  chiefly 
at  its  periphery,  and  sometimes  reg'ularly  ari'ang-ed,  each  containing 
one  or  sometimes  two  bright  nucleoli.  6.  Free  nuclei.  7.  An  inter- 
cellular giibstance,  which  niay  be  either  amorphous,  homogeneous,  and 
hyaline;  or  granular;  or  in  the  form  of  a  fine  reticulum  or  net- 
work of  delicate  fibi-es.  There  is  much  diffei/ence  of  opinion  among 
obsei'vers  as  to  the  pi'esence,  arrangement,  and  i-elative  proportions 
of  these  elements  ;  and  it  will  be  readily  undei'stood  that  they  may 
vary  considerably  according  to  the  seat  of  the  tubercle,  its  age  or  stage 
of  development,  its  rapidity  of  growth,  and  other  circumstances. 
The  lymphoid  cells  ai'e  generally  considered  to  be  most  abundant,  but 
kSchiippel  describes  tubercle  as  being  made  up  chiefly  of  epithelioid 
elements  surrounding  the  giant-cell.  This  giant-cell  has  attracted  much 
attention.  It  occupies  the  centime  of  each  tubei/cle,  and  great  importance 
has  been  attached  to  it  by  Schiip])el,  Hamilton,  and  others ;  but  it  is 
maintained  by  good  observers  that  the  giant-cell  is  not  essential  to  the 
constitution  of  tubercle,  and  that  it  is  found  in  many  healthy  and  morbid 
structures,  so  that  it  cannot  be  i-egai'dcd  as  charactei'istic  of  this  special 
morbid  product. 

Tubercle  has  been  distinguished  by  some  writers  as  cellular  and 
Jihrous,  according  to  the  proportion  of  cells  and  fibrous  reticulum 
entering  into  its  formation.  Friedlander,  however,  as  well  as  Cornil 
and  Ranvier,  insist  that  in  recent  tubercle  no  fibres  are  visible,  and  that 
the  appearance  is  due  to  the  hardening  processes  employed  in  its  pre- 
paration for  microscopic  examination.  Tubercle  does  not  contain  any 
vessels  or  lymphatics  of  its  own,  but  it  may  involve  those  belonging  to 
the  original   tissue  in  which  it  is  formed  ;   and  it  may  also  enclose 
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Giant-cells,    ir.  Rounded  (  Virchow)  ■  h.  With  processes  ;  from  a  muscular  tumour  (Billroth). 

pigmentary  matters.  As  tubercle  undergoes  degenei-ative  changes,  its 
microscopic  appearances  necessarily  alter  materially.  The  presence  of  a 
special  organism — the  fuhprcle-hacillus — Avill  be  considered  later  on. 

Changes  and  terminations. — Some  very  important  changes  are 
liable  to  take  placi'  m  connection  with  tubercle.  1.  Ah  sorption. — It  is 
probable  that  tubercle  maybe  absoi'bed  after  it  has  undergone  degenera- 
tive changes.  2.  Caseous  clegeneraiion. — The  want  of  vascularity,  and 
consequent  low  vitality  of  tuljercle,  renders  it  very  liable  to  this  change. 
The  deficient  vascularity  is  probably  mainly  due  to  the  pressure 
exercised  by  the  cells  upon  the  minute  vessels,  but  it  has  also  been 
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attributed  to  a  proliferation  of  the  endotlielium  lining  these  vessels. 
The  process  of  degeneration  begins  in  the  centre  of  the  granulations, 
causing  thena  to  become  yellow  and  opaque.  Ultimately  the  matei-ial 
often  becomes  so  softened  as  to  be  converted  into  a  purulent  or  curdy- 
looking  fluid,  simiilating  an  abscess ;  or  a  firm  cheesy  mass  is  produced, 
which  may  become  encapsuled.  As  the  cheesy  degeneration  proceeds,  the 
microscopic  appearances  change,  the  cells  shrivelling  and  breaking  up, 
while  granules,  oil-particles,  and  cholesterin  appear  in  abundance, 
finally  nothing  but  a  granular  debris  remaining.  3.  Galcification. — This 
frequently  follows  caseation,  the  material  consequently  becoming  inert. 
Sometimes  the  calcareous  matter  is  subsequently  dischai'ged,  or  becomes 
surrounded  with  a  fibrous  capsule.  4.  Eli  initiation  and  its  results. — 
After  the  j^rocess  of  softening  has  been  completed,  the  material  is  often 
eliminated,  thus  giving  rise  to  ulcers  on  mucous  surfaces,  or  to  cavities 
in  organs,  as  is  well  exemplified  in  the  case  of  the  intestines  and  lungs. 
These  ulcers  and  cavities  may  ultimately  heal  up,  and  a  permanent  cure 
may  result,  the  cicatricial  tissue  formed  being  very  prone  to  contract. 
More  commonly,  however,  the  destructive  process  extends,  owing  to  the 
formation  of  fi-esh  tubercles  on  the  walls  of  the  ulcer  or  cavity.  Occa- 
sionally a  cavity  results  from  the  death  and  discharge  of  a  quantity  of 
tubercle  en  masse.  5.  Fibroid  change. — This  consists  of  an  increase  of 
the  fibrillated  stroma,  coincident  with  a  disappearance  of  the  cells,  and 
finally  a  tuberculous  granulation  may  consist  almost  entirely  of  fibroid 
tissue,  becoming  dense  and  hard.  The  change  is  probably  identical 
with  that  which  has  been  described  as  corni^fication  or  obsolescence,  in 
which  tubercle  becomes  opaque,  horny,  and  bluish-grey.  The  fibroid 
change  is  chiefly  observed  in  the  lungs,  but  Schiippel  has  also  demon- 
stiated  its  occuiTence  in  lymph-glands,  and  Rindfleisch  has  found 
fibrous  tubercles  in  the  great  omentum.  The  late  Dr.  Fagge  was  of 
opinion  that  the  occui-rence  of  a  similar  change  in  a  tubercular  infiltra- 
tion is  the  origin  of  tlie  affcctidn  known  as  "  fibroid  phthisis." 

Tissues  and  organs  affected. — Lymphadenoid  tissues  ai^e  sjDecially 
prone  to  the  development  of  tubercle,  but  it  may  involve  any  of  the  con- 
nective tissues.  Several  organs  or  strvictui'es  are  frequently  affected 
at  the  same  time,  but  in  adults,  tubercle  is  often  confined  to  one 
organ  in  chronic  cases.  In  most  cases  of  acute  tuberculosis  gi'cy  granula- 
tions are  seen  throiighout  almost  every  organ  in  the  body,  and  it  is  one 
of  the  characteristics  of  this  disease  that  it  attacks  many  structures. 
Parts  actively  growing  ax'e  chiefly  liable  to  be  implicated.  The  most 
frequent  seats  of  tubercle  are  the  lungs  and  respiratory  passages  ;  the 
bronchial,  mesenteric,  and  other  absoi'bent  glands ;  the  small  intestines  ; 
the  pleura,  peritoneum,  and  pericardium  ;  the  pia  mater  ;  the  liver  and 
spleen  ;  and  the  thyroid  gland  in  acute  cases.  It  is  not  uncommonly  met 
with  in  the  kidneys  and  genito-urinary  passages  ;  in  the  testes  ;  or  in  the 
brain  and  spinal  cord.  Tubercular  ulcei's,  with  tubercles,  occasionally 
occur  on  the  tongue.  Tubercles  may  be  observed  in  the  choroid  coat  of 
the  eye-ball  in  a  large  pi'oportion  of  cases  of  acute  tuberculosis,  but  rarely 
in  the  retina.  Among  the  less  fz'equent  seats  of  tubercle  are  the  pros- 
tate gland,  the  supra-renal  capsules,  the  bladder,  the  walls  of  the 
heart,  and  the  marrow  of  bones.  It  is  only  very  exceptionally  met 
with  in  other  structures,  and  Litten  never  found  it  in  the  pancreas, 
salivary  glands,  or  voluntary  muscles.  Tubercles  have  been  found  in  the 
granulating  tissue  projecting  into  the  interior  of  diseased  joints,  as 
well  as  in  connection  with  bands  of  adhesion  in  the  pleura  or  peri- 
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cardium,  scrofulous  ulcers,  lupus,  ulceration  of  the  os  uteri,  chancres, 
and  cancerous  growths. 

Pathology. — The  questions  which  have  to  be  discussed  under  this 
heading  in  relation  to  tubercle  are  : — (1)  its  nntitre  ;  (2)  mode  of  oriijin, 
or  iviviediate  causatioyi ;  (3)  mode  of  extension  in  the  body.  Each  of  these 
points  must  be  separately  considered. 

(1.)  Nature.  From  what  has  been  stated  respecting  the  p'eneral 
characters  and  microscopic  structure  of  tubercle,  it  will  be  obvious  that 
no  detiuite  statement  can  be  made  as  to  its  nature.  The  original  notion 
that  it  was  an  emulation  from  the  blood  is  now  practically  extinct 
although  some  pathologists  are  still  of  opinion  that  many  oi'  the  cells 
which  enter  into  its  formation  are  leucocytes  derived  from  the  blood. 
According  to  one  view  it  is  held  that  the  cellular  elements  of  tubercle 
are  the  result  of  retrograde  metamorphosis  of  pre-existing  tissue- 
elements  or  morbid  products;  or  of  ])roliferation  of  the  fixed  corpuscles 
of  the  connective  tissues.  Another  opinion  is  that  tubercle  is  derived 
from  a  hyperplasia  or  excessive  growth  of  pre-existing  adenoid  <3r 
lymphatic  tissue.  This  opinion  is  supported  by  the  fact  that  adenoid 
tissue  is  usually  very  extensively  distributed,  being  found  in  the  peri- 
vascular sheaths  of  the  small  arteries  in  various  structures ;  beneath  the 
epithelium  of  serous  membranes  ;  around  the  minute  bronchia  ;  uiuler 
the  mucous  membrane  of  the  alimentary  canal ;  in  the  spleen  and  other 
glandular  organs  ;  beneath  the  conjunctiva ;  and  in  other  parts.  In  tlie 
peri-vascular  sheaths  of  the  arteries  tubercle  is  described  as  being  very 
commonly  observed,  the  cells  increasing  at  separate  points,  so'^as  to 
compress  or  even  ultimately  to  close  the  vessels. 

Other  investigators  have  described  tubercle  as  being  produced  in  the 
lymphatic  vessels  themselves,  by  a  metamorphosis  of  their  endothelium 
and  outer  tissues  ;  around  the  lymphatics,  as  the  result  of  a  peri-lym])h- 
aiigitis  ;  or  in  connection  with  the  small  blood-vessels.  Rindlieisch 
believes  that  the  lymphoid  cells  are  derived  fr<mi  the  endothelium  of 
blood-vessels  and  lymphatics ;  the  epithelium  of  serous  membranes,  of 
tlie  lungs,  and  of  the  kidneys ;  and  the  muscular  tissue  of  the  bronchia. 
Some  pathologists,  hf)wever,  deny  that  true  tubercle  can  originate  from 
epithelium  or  from  muscular  elements.  Judging  from  the  various 
descriptions  given  of  the  microscopic  elements  "of  tubercle,  it  nm,y 
safely  be  concluded  that  this  growth  has  no  definite  structure,' but  that 
this  will  vary  considerably  with  its  situation. 

The  formation  of  the  giant-cell  has  attracted  much  attention.  It  has 
been  attributed  to  changes  in  a  small  blood-vessel,  within  Avhich  an 
accumulation  of  moleculai'  matter  takes  place ;  to  alterations  affecting 
the  endothelium  of  the  vessels;  to  a  morbid  modification  of  protoplasmic 
buds  from  the  walls  of  vessels  ;  to  the  aggregation  of  leucocytes  ;  to  the 
fusion  of  smaller  cells  ;  to  the  development  of  free  protoplasm ;'  and  to 
a  lyiuph-coagulum  in  a  lymphatic.  Virchow  holds  that  giant-cells  are 
a  very  peculiar  form  of  regular  cell-formation.  Prof.  Hamilton  also 
looks  upon  them  as  of  great  importance  in  relation  to  tubercles,  which 
he  regards  as  being  made  up  of  one  or  more  "giant-cell  systems,"  each 
arising  by  the  progressive  growth  of  a  single  large  connective-tissue 
element.  Klein  affirms  that  in  the  lungs  he  has  followed  the  develop- 
ment of  giant-cells  from  the  epithelium  of  the  alveoli  with  all  possible 
certainty,  originating  either  by  their  fusion,  or  by  the  excessive  develop- 
ment of  a  single  epithelial  cell. 
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(2.)  Mode  of  origin  or  immediate  causation.  The  chief  views  held  on 
this  point  with  reference  to  tubercle  are  as  follows :  — 

a.  That  the  growth  is  merely  the  local  development  of  a  peculiar 
constitutional  diathesis,  either  hereditary  or  acquii-ed,  which  is  recog- 
nized as  tuberculosis. 

h.  That  it  may  originate  from  direct  local  irritation  of  various  kinds, 
especially  in  structures  wliei-e  lymphatic  tissues  exist,  the  tubercle  being 
in  fact  simply  the  product  of  a  local  inflammatory  process.  Ziegler 
suggested  that  a  tubercle  owes  its  rounded  form  and  definite  size  to  the 
fact  that  it  is  produced  by  the  circumscribed  action  of  an  irritant  of  but 
slight  intensity  upon  the  spot  which  afterwards  becomes  its  centre. 
The  late  Dr.  Fagge  was  of  opinion  that  "  tuberculosis  is  a  modification 
of  the  infiammatory  process,"  but  he  regarded  the  irritant  which  set  up 
the  process  as  being  of  a  specific  nature,  namely,  the  tuhercle-bacillus  of 
Koch,  to  be  pi-esently  considered. 

c.  That  tubercle  is  produced  by  a  kind  of  auto-infection,  being  the 
result  of  the  absorption  of  some  morbific  agent  into  the  blood,  derived 
from  caseous  material  or  other  morbid  products  within  the  body  itself. 
This  view,  originally  suggested  by  Dittricli  and  afterwards  advanced  by 
Buhl,  became  very  popular  at  one  time,  and  received  the  support  of 
many  high  authorities.  At  present,  however,  it  is  not  in  favour,  though 
still  maintained  by  some  eminent  pathologists,  amongst  them  Prof. 
Hamilton,  who  supposes  that  in  the  process  of  caseation  some  material, 
probably  a  ferment,  is  elaborated,  which  acts  as  an  irritant  upon  the 
tissues  to  which  it  is  carried. 

d.  That  tubercle  is  the  effect  of  a  specific  morbific  agent  coming  from 
without,  and  introduced  in  some  way  into  the  system,  this  agent  being 
now  generally  regarded  as  the  peculiar  organism  discovered  by  Koch, 
and  named  the  tubercle-bacillus.  Before  referring  more  pax'ticularly  to 
this  bacillus,  it  will  be  well  to  give  a  brief  outline  of  certain  experiments 
which  have  been  performed,  bearing  upon  the  pathology  of  tubercle. 

Villemin  inoculated  grey  and  yellow  tubercular  matter  under  the  skin 
of  guinea-pigs  and  rabbits,  and  produced  tubercle  in  these  animals.  He 
brought  forward  tlie  results  of  his  experiments  in  1865,  and  concluded 
therefrom  that  tubercle  is  a  specific  poison,  capable  of  being  communi- 
cated from  one  animal  to  another.  These  observations  were  confirmed 
by  Simon,  Andrew  Clark,  Lebert,  Marat,  and  others.  Subsequent  ex- 
periments by  Burdon  Sandei'son,  Wilson  Fox,  Cohnh  eim,  W^aldenburg, 
Frilnkel,  and  other  investigators  seemed  to  indicate  that  similar  effects 
could  be  produced  by  the  inoculation  of  various  non-tubei'cular  materials, 
by  inserting  setons  of  cotton-thread  under  the  skin,  or  even  by  the  intro- 
duction of  different  substances  into  the  peritoneal  cavity,  such  as  portions 
of  healthy  or  diseased  organs,  cork,  paper,  cotton-thread,  gutta-percha,  Ac. 
Later  experiments  of  a  similar  kind  performed  by  Cohnheim,  Frankel, 
Dawson  Williams,  Watson  Cheyne,  and  others,  but  under  more  strict 
conditions,  so  as  to  avoid  the  possibility  of  accidental  infection  with 
tubercle,  led,  however,  to  negative  results,  and  appear  to  have  shown 
that  inoculation  with  tubercular  material  is  alone  capable  of  originating 
tubercle.  This  conclusion  was  supported  by  the  experiments  of  Salomon- 
sen  and  Baunigarten  with  tubercular  and  non-tubercular  substances. 

In  another  class  of  experiments,  animals  were  made  to  inhale  air 
charged  with  a  spray  of  phthisical  sputum,  and  tubercle  resulted  there- 
from. Schottelius,  however,  found  that  similar  effects  could  be  produced 
with  bronchitic  expectoration,  particles  of  cheese,  and  vermilion. 
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Experiments  have  also  been  made  by  Ger-Iach,  Klebs,  and  others  in 
relation  to  the  disease  named  "  perlsucht,"  or  "bovine  tuberculosis," 
met  witli  in  oxen  and  cows.  It  was  found  that  different  animals  could 
be  successfully  infected  by  the  milk  from  diseased  cows,  as  well  as  by 
feeding  them  with  the  affected  tissues  after  the  cows  were  slaughtered, 
and  by  subcutaneous  inoculation  of  such  materials.  Accoixling  to 
Bollinger,  carnivora  are  much  less  readily  affected  thruugli  the  alimentary 
canal  than  herbivoi'a. 

The  outcome  of  the  experiments  thus  far  considered  is  apparently  to 
establish  the  conclusion  arrived  at  by  Villemiu,  namely,  that  tubercle  is 
a  specific  poison,  capable  of  being  communicated  from  one  animal  to 
another.  With  regard  to  "  bovine  tuberculosis,"  most  authorities  regard 
it  as  being  identical  with  the  disease  in  man,  but  Creighton  is  of  opinion 
that  it  differs  from  the  tuberculosis  usually  met  with  in  the  human 
subject,  and  that  it  will  be  possible  to  separate  the  two  foi'uis  by  certain 
characters. 

The  results  of  these  ex^ierimental  investigations  Avere  strongly  in 
favour  of  the  notion  that  tubercle  is  directly  due  to  the  action  of  a 
specific  organism.  Klebs  and  other  observers  described  what  they  be- 
lieved to  be  such  organisms,  but  these  have  been  entirely  eclipsed  by  the 
hacillus  tuberculosis  discovered  by  Koch,  which  he  holds  to  be  the  materies 
mnrhi  of  tubercle,  and  his  view  is  now  very  generally  accepted,  though 
by  no  means  universally.  This  bacillus  is  in  the  form  of  rods,  usually 
varying  in  length  from  ^-^Vo       \  ^hio  of  an  inch,  but  sometimes  longer, 

very  thin,  and  rounded  at  tlie  ends. 
They  are  either  straiglit  or  curved, 
and  frequently  beaded  ;  occur  singly, 
in  pairs,  or  in  bundles  ;  and  are  non- 
motile.  They  are  specially  affected 
by  certain  dyes.  Koch  believes  that 
the  bacilli  have  an  external  mem- 
In'ane.  Spoi'e  formation  has  been 
observed  in  connection  with  them. 
They  can  be  cultivated,  and  the 
best  medium  for  cultivation  is  said 
to  be  solid  blood-serum  of  the  cow  or 
sheep,  with  or  without  the  addition 
of  gelatine.  Tlicy  requii'e  a  degree 
of  heat  appi'oaching  tliat  of  the 
human  body  for  their  (fevelop- 
ment,  the  limits  of  tempei'ature 
between  which  they  can  grow  and 
multiply  being  86° "and  104°;  they 
cannot  thrive  outside  the  animal 
body  in  cold  climates. 
Since  the  discovery  of  the  tubercle  bacilli  they  have  been  studied  in 
their  various  relationships  by  a  lai'ge  number  of  observers  in  this  and 
other  countries.  Their  special  connection  with  individual  oi-gans  and 
structures  will  be  considered  in  the  appropriate  chapters,  but  without 
entering  into  pai'ticulai'S  it  may  be  stated  genei'ally  that  these  organisms 
have  been  found  in  acute  and  chronic  tubercular  lesions  in  all  parts  of 
the  body,  both  medical  and  surgical ;  in  caseous  broncho-])neunionia, 
scrofulous  glands,  scrofulous  disease  of  joints,  and  sections  of  lupus  skin  ; 
in  the  expectoration,  ha3mo})tysis,  and  bi'eath  of  jihthisical  patients  ;  in 


Koch's  Bacillus  Ttibtrciilosis  in  Sputum  from  a 
case  of  PLithisis  I  last  stage),  a  Pus  corpuscles. 
b.  Bacilli.     X  about  320  diameter.  (Horsley.) 
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the  f  ieces  in  cases  of  tubercular  disease  of  the  intestines ;  in  the  urine ; 
and  in  the  blood  in  some  cases  of  acute  miliary  tuberculosis.  Bacilli  are 
said  to  abound  in  recent  and  rapidly-spreading  tubercles,  and  at  the 
periphery  of  collections  of  tubei^cles  or  cheesy  masses,  but  especially  in 
the  giant-cell ;  while  they  are  absent  or  comparatively  few  in  old  and 
firm  caseous  masses,  and  can  rai'ely  be  found  in  parts  which  are  the  seat 
of  fibrosis,  the  fibi'otic  material  being  supposed  to  offer  a  barrier  to  their 
growth  and  multiplication.  In  opposition  to  these  statements,  it  must 
be  mentioned  that  Heneage  Gibbes,  as  the  result  of  his  inoculation- 
experiments,  affirms  that  the  bacillus  cannot  be  found  in  the  earliest 
stage  of  tubercle,  and  that  it  is  always  associated  with  caseation. 

Bacilli  similar  to  those  in  man  are  present  in  bovine  tuberculosis,  as 
well  as  in  the  tubei'cle  of  horses  and  other  animals,  whether  produced 
naturally  or  artificially.  In  bovine  tubercle  they  ai-e  very  numerous, 
and  this  material  is  said  to  be  specially  eii'ective  and  certain  for  inocula- 
tion piirposes.  They  have  also  been  detected  in  the  milk  of  affected 
cows,  but  only  if  the  milk-glands  or  udders  are  involved. 

Koch  performed  a  series  of  independent  experiments,  the  results  of 
which  have  been  corroborated  by  Watson  Cheyne  and  other  investigators. 
He  inoculated  animals  with  different  materials  containing  tubercle- 
bacilli,  and  thus  always  produced  tubei'culosis  of  various  organs.  The 
same  effects  followed  the  inhalation  of  a  spray  of  solution  of  tubercle. 
Further,  he  cultivated  the  bacilli  separately,  and  injected  the  cultivation 
into  the  subcutaneous  tissue,  the  peritoneal  and  pleural  cavities,  the 
anterior  chamber  of  the  eye,  and  directly  into  the  veins,  thus  setting  up 
artificial  tuberculosis  in  guinea-pigs,  rabbits,  dogs,  and  cats.  Heneage 
Gibbes,  hoAvever,  maintains  that  these  experiments  were  not  reliable. 

Assuming  the  bacillus  to  be  the  direct  cause  of  tubercle,  we  have  next 
to  considei'  how  it  gains  access  into  the  system,  and  certain  practical 
points  bearing  upon  this  question.  It  is  supposed  that  the  bacilli  or  their 
spores  ai'e  usually  either  inhaled  with  the  inspired  air  or  swallowed  with 
food,  and  that  infection  takes  place  through  the  i-espiratory  or  intestinal 
mucous  membrane.  It  has  also  been  suggested  that  exceptionally  they 
may  gain  an  entrance  through  wounds  in  the  skin.  One  of  the  practical 
outcomes  of  the  bacillar  theory  of  the  origin  of  tuberculosis  is  that  it  has 
given  a  powerful  impetus  to  the  notion  that  the  complaint  is  frequently 
transmitted  by  infection  from  one  human  being  to  another  in  various  ways, 
but  especially  through  the  medium  of  the  breath,  or  of  the  expectoration 
in  phthisical  cases.  It  is  even  supposed  that  it  may  be  conveyed  by 
sexual  intercourse,  especially  from  the  husband  to  the  wife,  and  par- 
ticularly if  pregnancy  occurs  ;  by  suckling ;  or  by  vaccination.  With 
reo-ard  to  bovine  tuberculosis,  the  investigations  of  Creighton  and  others 
have  led  them  to  conclude  that  it  may  be  communicated  to  man,  and 
that  this  disease  may  arise  from  eating  the  flesh  or  drinking  the  milk  of 
affected  cows.  It  has  been  suggested  that  the  use  of  milk  thus  infected 
may  account  for  the  frequency  of  mesenteric  disease  in  children. 

As  to  the  mode  in  which  the  tubercle-bacillus  produces  its  injurious 
effects  nothing  is  definitely  known.  The  general  opinion  is  that  it  sets 
up  a  local  irritation,  and  thus  develops  tubercle.  Dr.  Fagge  thought 
that  Koch's  tubercle-bacillus  supplies  the  "  irritant  of  slight  intensity  " 
required  for  Ziegler's  theory  of  the  origin  of  tubercle  already  mentioned. 
Accordino-  to  other  views  this  bacillus  produces  immediate  destructive 
effects ;  or  leads  to  the  development  of  a  chemical  substance  or 
"  ptomaine,"  which  sets  up  local  irritation,  brings  about  caseation,  and 
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also  affects  the  system  generally.  Why  tubercle  only  occurs  in  certain 
cases  is  explained  by  the  difference  in  susceptibility  or  resisting  power  in 
individuals,  or  in  the  same  individual  at  different  times;  by  the  fact  that 
certain  parts  of  the  mucous  surfaces  of  the  air-passages  or  intestines  are 
denuded  of  their  epithelium,  and  thei'efore  more  readily  acted  upon ;  or 
by  the  occurrence  of  congestion  or  inflammation  or  their  products,  render- 
ing structures  more  liable  to  be  affected.  Cohnheim  thought  that  the 
bacillus  may  remain  latent  in  the  body  for  an  indefinite  time  until  some 
accidental  circumstance  calls  it  forth  into  active  growth.  Fagge  suggested 
"that  undei- certain  unknown  conditions  the  occui'rence  of  what  is  at  first 
a  simple  inflammatoi-y  process  may  cause  microzymes  already  existing  in 
the  body  to  acquire  specific  properties  that  they  did  not  previously 
possess,  and  to  convert  the  simple  inflammation  into  a  tuberculous  one." 
According  to  this  view  the  bacillus  of  tubercle  does  not  come  from  with- 
out at  all,  but  is  pi'oduced  within  the  system  itself.  It  has  been  found 
by  Loomis  in  healthy  bronchial  glands. 

(3.)  Mode  of  extmsion.  When  tubercle  has  once  been  formed, 
according  to  the  bacillar  theory  it  may  spread  in  the  same  structure  or 
to  various  parts  of  the  body  in  the  following  ways  : — a.  By  direct 
continuit}%  the  bacilli  being  taken  up  by  neighbouiing  cells  and 
distributed,  or  being  conveyed  by  leucocytes,  h.  By  means  of  the  circu- 
lation, in  consequence  of  the  blood-vessels  being  involved,  and  the  bacilli 
thus  reaching  the  blood,  c.  Through  the  lymph-channels,  probably  a 
common  and  important  mode  of  extension,  d.  By  the  agency  of  moi'bid 
discharges  containing  bacilli.  Thus  it  is  supposed  that  the  sputum 
in  cases  of  phthisis  may  cause  extension  of  disease  in  the  lungs  by  re- 
inhalation,  as  well  as  laryngeal  or  tracheal  mischief  while  jjassing-  over 
the  mucous  surface,  and  intestinal  tuberculosis  in  consequence  of  the 
morbid  materials  having  been  swallowed.  Fagge  drew  attention  to  the 
important  part  played  by  tissue-proclivities  in  determining  and  limiting 
the  distribution  of  tubercles  in  chronic  tuberculosis.  It  is  very  pro- 
bable that,  as  this  eminent  pathologist  and  physician  suggested, 
multiple  tubercular  aft'ections  in  the  same  subject  may  sometimes  be 
altogether  independent  of  one  another. 

Symptoms. — Much  difference  of  opinion  has  always  prevailed  as  to 
whether  there  is  a  true  hibercular  diathesis,  indicated  by  any  character- 
istic signs.  A  vex-y  large  number  of  persons  unquestionably  become 
tuberculous  who  present  no  obvious  peculiarities,  but  the  following 
characters  are  looked  upon  as  evidencing  a  tendency  towards  the  disease 
in  children  and  young  persons  : — They  are  tall,  slim,  erect,  and  delicate- 
looking,  having  scarcely  any  fat ;  while  they  present  usually  a  pz'etty 
oval  face,  a  clear  complexion,  bright  eyes,  and  large  pupils.  The  skin 
is  very  thin,  soft,  and  delicate,  and  through  it  bluish  veins  are  visible  ; 
the  hair  is  fine  and  silky,  often  light,  the  eye-lashes  being  long. 
Tubercular  subjects  cut  their  teeth  early,  and  are  generally  precocious 
and  clever,  walking  and  talking  soon.  They  are  excitable  and  active  in 
body  and  mind.  The  ends  of  the  bones  are  very  small  and  firm,  their 
shafts  also  being  thin  and  rigid  ;  while  the  cartilages  seem  to  be  very 
soft  and  flexible.  The  thorax  is  small,  being  either  long  and  narrow,  or 
flattened  anteriorly. 

The  well-developed  scrofulous  or  strumous  diathesis  is  characterized  as 
follows  : — The  body  is  short,  thick-set,  and  heavy  ;  the  face  plain,  tumid- 
looking,  with  expanded  and  thick  alte  nasi,  a  low  forehead,  a  large  upper 
lip,  and  a  dull,  pasty  complexion.    The  skin  is  thick  and  opaque,  and  is 
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very  subject  to  obstinate  eruptions  of  a  moist  character,  with  a  great 
tendency  to  the  formation  of  scabs.  Chronic  abscesses  or  exudations 
are  also  liable  to  form  in  the  subcutaneous  tissues.  Scrofulous  children 
often  exhibit  the  phlegmatic  temperament,  being  inactive  and  languid 
in  mind  and  body,  as  well  as  backward  in  intellect,  this  being  evident  in 
their  expression.  The  bones  are  thick,  with  rather  large  ends;  being  also 
very  liable  to  caries  or  necrosis.  Chronic  disease  of  the  joints  is  also 
common.  The  teeth  often  decay  early.  Derangements  of  the  alimen- 
tary canal  are  of  frequent  occmTence,  and  the  belly  is  generally  tumid. 
The  lymphatic  glands  usually  exhibit  marked  changes.  They  become 
chi-onically  enlarged,  the  enlargement  being  attributed  to  chronic  in- 
flammation, to  hyperplasia  of  the  normal  lymphatic  tissues,  or  to  the 
actual  development  of  tubercle ;  and  this  is  very  apt  to  end  in  caseous 
degeneration,  or  in  slow  and  unhealthy  suppuration.  Inflammation 
of  mucous  niembx^anes  is  very  fi-equently  observed,  the  products  being- 
rich  in  cells  and  of  a  sticky  character,  while  the  membrane  itself 
is  the  seat  of  an  exudation  containing  abundant  cells  ;  the  inflammation 
often  ends  in  ulceration.  Ophthalmia,  tinea  tarsi,  ozoena,  otitis  with 
otorrhoea,  throat  catax'rh,  and  catarrh  or  more  serious  inflammation  of 
the  alimentary  or  respiratory  mucous  tracts,  are  thus  of  common  occur- 
rence. Scrofulous  subjects  may  also  suffer  from  pyelitis,  cystitis,  or 
catarrh  of  the  vagina  or  vulva. 

Clinically,  cases  in  which  the  actual  formation  of  tubercle  occurs  may 
be  primarily  divided  into  acute  and  chronic.  Acute  tuberculosis  needs 
separate  consideration  from  a  general  point  of  view.  As  a  chronic 
disease,  the  local  development  of  tubercle  will  be  her-eafter  considered  in 
relation  to  individual  oi'gans.  In  the  meantime  it  will  suflice  to  say  that 
snch  local  manifestation  is  attended  with  corresponding  local  symptoms  ; 
and  also  with  indications  of  more  or  less  general  distui'bance  as  a  rule, 
in  the  way  of  fever,  wasting,  debility,  anaemia,  night-sweats,  and  other 
symptoms. 

Treatment. — When  thei-e  is  any  tubercular  or  strumous  tendency,  all 
hygienic  conditions,  as  well  as  the  diet,  should  be  rigidly  attended  to. 
Fresh  air  and  sunlight ;  proper  exercise  ;  warm  clothing  ;  change  to  the 
sea-side,  with  salt-water  baths  ;  nutritious  diet  carefully  regulated,  with 
plenty  of  good  milk;  and  the  avoidance  of  undue  mental  labour,  are 
chiefly  indicated.  The  digestive  organs  must  be  kept  in  order,  and  all 
sources  of  irritation  in  connection  with  these  organs  should  be  at  once 
removed.  Every  cause  likely  to  originate  lung-affections  must  be  care- 
fully avoided,  and  it  will  be  well  to  examine  the  chest  from  time  to  time, 
as  well  as  to  treat  the  slightest  pulmonary  complaint  without  delay. 
Cod-liver  oil ;  iron  in  various  forms,  especially  steel-wine,  or  syrup  of 
iodide  of  iron  in  some  cases  ;  and  tonics,  properly  administered,  do  a  great 
deal  of  good  in  these  cases.  The  treatment  of  local  formations  of  tubercle 
will  be  considered  in  their  respective  chapters. 

Acute  Miliary  Tuberculosis. 

There  is  a  distinct  class  of  cases  in  which  miliary  tubercles  become 
more  or  less  acutely  disseminated  through  many  of  the  organs  and 
structures  of  the  body,  being  often  found  in  large  numbers.  The  lungs, 
liver,  and  spleen  are  always  affected  in  these  cases  ;  almost  as  fi'equently 
the  kidneys,  thyroid  gland,  marrow  of  bones,  heart,  and  the  choroid 
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coat  of  tlie  eye-ball  ;  less  constantly  the  serous  membranes  and  tiie 
menin<>'cs.  This  condition  occurs  chietly  during-  early  life,  but  may 
be  met  with  from  infancy  even  to  advairced  age  ;  and  is  much  nioi-e 
common  in  males  than  females.  It  appears  to  be  most  prevalent 
during  April,  May,  and  June  ;  and  sometimes  the  complaint  assumes 
a  quasi-epidemic  character.  It  may  occur  in  persons  ajjparently  quite 
healthy;  or  supervenes  upon  some  previous  tubercular  affection,  such 
as  chronic  phthisis,  scrofulous  affections  of  bones  or  joints,  scrofu- 
lous glandular  abscesses,  or  tubercular  disease  of  the  genito-urinary 
apparatus.  It  is  said  to  be  rather  frequent  after  pleuritic  effusion,  but 
the  pleurisy  is  then  supposed  to  be  tubercular.  Acute  miliaiy  tubercu- 
losis sometimes  becomes  developed  after  an  attack  of  one  of  the  exanthe- 
mata, as  measles  or  typhoid  fever.  Formerly  the  complaint  was  geiierally 
believed  to  be  set  up  as  the  i-esult  of  infection  from  some  caseous  centre, 
or  to  be  the  manifestation  of  a  constitutional  taint ;  now,  however,  it  is 
usually  attributed  to  genex-al  infection  with  the  tubercle-bacilli  or  their 
spores,  which  are  supposed  to  be  rapidly  conveyed  throughout  the  system. 
PonHick  found  in  some  cases  an  extensive  tuberculosis  of  the  thoracic 
duct,  with  destruction  of  the  tubercular  growth ;  more  frequently  tuber- 
culosis of  large  venous  trunks,  especially  of  the  pulmonai-y  veins, 
described  by  Weigert,  is  said  to  be  the  starting-point  of  acute  miliary 
tuberculosis. 

SvjiPTOMS. — It  is  by  no  means  easy  to  give  a  definite  and  concise  clinical 
history  of  acute  miliary  tuberculosis.  Diiferent  cases  of  this  complaint 
present  very  different  symptoms,  and  attempts  have  been  made  to  classify 
them  into  distinct  groups,  but  individual  cases  present  many  intermediate 
grades  and  variations  from  the  recognized  types.  The  phenomena  ob- 
served are  general  and  local,  the  former  depending  upon  the  infection  of 
tlie  system,  the  latter  partly  or  entirely  upon  the  implication  of  parti- 
cular organs  or  structures.  As  a  rule  only  the  lungs  and  bi-ain  give  rise 
to  prominent  symptoms,  but  tubei'culosis  of  the  spleen  and  of  the  choroid 
can  often  be  made  out  by  clinical  examination. 

Acute  miliaiy  tuberculosis  commences  in  many  cases  gradually,  with  a 
feeling  of  general  languor  and  heaviness  ;  irritability  or  restlessness  ; 
loss  of  appetite,  with  thirst;  and  headache.  In  other  cases  rejDeated 
I'igors  occur,  with  early  and  marked  constitutional  symptoms.  Vomiting- 
is  a  frequent  symptom  at  the  onset.  In  some  instances  the  prominent 
phenomena  are  from  the  iii-st  connected;  with  the  nervous  or  respiratory 
system.  More  or  less  speedily  the  general  symptoms  become  pronounced 
as  a  rule,  including  fever,  wasting,  ana3mia,  profuse  sweating,  and  in- 
creasing debility,  with  a  weak  and  rapid  pulse.  Acute  tuberculosis  is 
almost  always  attended  with  pyrexia,  but  not  invai-iably ;  while  its 
degree  varies,  and  its  course  is  in  no  wa}'  characteristic  or  typical.  In 
one  class  of  cases  the  teui])erature  is  high,  reaching-  from  103°  to  105° 
and  rising  continuously,  so  that  the  temperature-curve  may  be  very  like 
that  of  typhoid  fever.  In  other  instances  it  is  not  high,  but  very  irre- 
gular; or  it  may  remit  or  intermit  quite  regularly  for  some  time  if  the 
duration  of  the  disease  is  prolonged.  A  regular  daily  rise  of  temjiera- 
ture  has  been  occasionally  observed,  or  even  a  febrile  paroxysm  with  a 
distinct  chill.  Thei-e  may  be  a  marked  rise  or  fall  of  temperature  before 
death.  Patients  suffering-  from  acute  tuberculosis  are  always  evidently 
weak  and  ill,  and  the  tendency  is  towards  increasing-  emaciation  and 
debilit}',  until  at  last  they  become  extremely  prostrated.  A  peculiar 
pallor  of  the  face,  with  marked  cyanosis  of  the  lips  and  cheeks,  is  said  to 
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be  very  striking  and  characteristic  in  some  instances.  A  feeling  of  great 
anxiety  and  oppression  may  also  be  experienced,  which  is  evident  in  the 
expression.  A  roseolar  eruption  on  the  skin  has  been  observed  occa- 
sionally ;  and  herpes  may  break  out  about  the  lips.  In  one  class  of 
cases  the  symptoms  assume  a  distinctly  typhoid  character,  with  a  dry 
and  brown  tongue,  sordes  on  the  teeth  and  lips,  and  low  nervous  pheno- 
mena. The  pulse  usually  ranges  from  100  to  120,  but  may  be  much  more 
frequent,  while  it  is  weak  and  small,  and  sometimes  irregular.  Loss 
of  appetite  and  thirst  continue  throughout ;  the  bowels  are  generally 
constipated,  but  in  not  a  few  instances  more  or  less  diarrhoea  occurs. 
Tubercle-bacilli  have  been  described  as  present  in  the  blood  in  some  cases 
of  acute  miliary  tuberculosis. 

Coming  now  to  the  local  phenomena,  dyspnoea  is  usually  a  very  pro- 
minent symptom  in  acute  tuberculosis,  and  may  become  extreme.  Not 
only  is  the  breathing  much  hurried,  especially  during  the  more  advanced 
stages,  reaching  in  some  instances  40,  60,  or  70  per  minute,  but  it  is  often 
peculiarly  deep,  and  sometimes  noisy.  When  the  lungs  and  pleura  are 
involved,  there  will  probably  be  pains  in  the  sides,  and  more  or  less 
cough,  but  this  may  be  very  slight.  Expectoration  is  generally  scanty 
and  not  characteristic ;  it  is  said  not  to  contain  bacilli  unless  old  pul- 
monary phthisis  exists.  The  physical  signs  in  connection  with  the  lungs 
vary,  but  are  usually  not  marked,  and  of  an  indefinite  character.  Aus- 
cultation generally  reveals  various  rhonchi,  and  numerous  medium-sized 
or  small  moist  rales  scattered  over  the  chest.  In  some  cases  of  acute 
miliary  tuberculosis  the  mind  remains  clear  to  the  last ;  in  others  pro- 
minent nervous  symptoms  come  on  at  an  early  period,  such  as  headache, 
giddiness,  delirium,  or  stupor.  These  are  often  the  result  of  the  general 
infection  and  high  fever,  or  perhaps  of  poisoning  by  ptomaines,  but  in  a 
certain  proportion  of  cases  definite  signs  of  tubercular  meningitis  super- 
vene, either  at  an  early  or  at  a  late  stage,  which  tend  to  obscure  other 
phenomena.  Occasionally  indications  of  tubercular  peritonitis  appear. 
The  spleen  is  enlarged,  sometimes  considerably,  and  in  not  a  few  instances 
it  may  be  felt  by  palpation. 

Much  importance  has  been  attached  to  the  discovery  of  tubercles  in 
the  choroid,  by  the  aid  of  the  ophthalmoscope.  They  usually  appear 
late  in  the  course  of  acute  tuberculosis,  but  may  be  visible  some  time 
before  death.  These  choroidal  tubercles  ai'e  in  the  form  of  yellowish- 
white,  roundish  spots,  usually  very  minute,  but  sometimes,  when  con- 
fluent, as  large  as  the  optic  disc  ;  they  shade  oft'  gradually  into  the 
surrounding  pigment.  They  may  be  watched  in  their  growth  from  day 
to  day,  and  their  changes  may  also  be  observed.  Vision  is  rarely  affected 
by  them. 

"With  regard  to  the  varieties  of  acute  miliary  tuberculosis,  cases  have 
been  divided,  according  to  their  course  and  prominent  symptoms,  into 
acute  febrile,  adynamic,  typhoid,  insidion.s  or  indefiyiite,  iyitermittent,  and 
those  in  which  pulmonary  or  cerebral  symptoms  are  respectively  marked. 
While  recognizing  these  groups,  however,  it  must  again  be  mentioned 
that  all  gradations  between  them  ai'e  met  with.  The  duration  of  the 
complaint  usually  I'anges  from  two  to  eight  weeks  ;  and  the  termination 
may  be  said  to  be  always  fatal. 

Diagnosis. — Acute  miliary  tuberculosis  is  by  no  means  easy  to  recog- 
nize in  many  cases,  and  not  uncommonly  it  has  been  found  after  death 
when  not  suspected  during  life.  It  is  a  condition  which  should  always  be 
borne  in  mind  in  obscure  cases.  The  diagnosis  may  be  materially  assisted 
by  a  history  of  hereditary  predisposition,  or  by  the  presence  of  some  dis- 
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ease  upon  which  acute  tuberculosis  is  likely  to  supervene.  The  complaint 
is  liable  to  be  mistaken  for  certain  fevers,  especially  typhoid  fever,  and 
these  must  be  excluded  by  the  absence  of  their  characteristic  symptoms, 
or  of  any  skin-eruption,  except  in  rare  instances  in  which  a  rash  like 
that  of  typhoid  is  observed.  The  combiuatimi  of  phenomena  upon  which 
the  diagnosis  of  acute  tuberculosis  is  founded  are  the  severity  of  the 
general  symptoms,  with  the  absence  of  any  adequate  local  cause ;  the 
iiTegular  and  atypical  fever ;  peculiar  pallor  with  cyanosis ;  marked 
dyspnoea,  with  hurried  and  deep  breathing ;  very  frequent  and  weak 
pulse ;  and  usually  the  rapid  downward  course  of  the  illness.  The 
development  of  symptoms  indicating  tubercular  meningitis  or  peritonitis 
may  clear  up  any  obscurity.  The  observation  of  tubercles  in  the  choroid 
by  means  of  the  ophthalmoscope  is  very  important  in  the  diagnosis  of 
acute  tuberculosis.  The  detection  of  bacilli  in  the  blood  is  also  regarded 
as  a  significant  factor. 

It  is  said  that  in  some  cases  much  difficulty  arises  in  diagnosing  be- 
tween severe  bronchitis  with  emphysema,  and  acute  tuberculosis  in  which 
the  lungs  are  involved,  especially  in  elderly  people.  The  general  symp- 
toms are  to  be  mainly  relied  on ;  with  the  abundance  of  the  rales,  and 
the  amount  and  character  of  the  expectoration  in  cases  of  bronchitis. 

Prognosis. — This  is  extremely  grave,  and  although  cases  of  supposed 
recovery  from  acute  general  tuberculosis  have  been  reported,  the  state- 
ment must  be  received  with  considerable  doubt.  Possibly  a  favourable 
result  may  be  brought  about  in  cases  where  the  condition  is  limited  to 
one  particular  structure. 

Treatment. — But  little  can  be  done  in  cases  of  acute  miliary  tubercu- 
losis, and  the  treatment  is  mainly  symptomatic.  Full  doses  of  quinine 
or  other  antipyretics ;  the  judicious  administration  of  nourishment  and 
alcoholic  stimulants ;  and  the  use  of  cold  applications  to  the  skin,  or 
tepid  baths,  with  an  ice-bag  to  the  head,  are  the  chief  measures  indicated. 
Probably  many  would  advocate  the  employment  of  supposed  bacillicides. 
Local  tuberculosis  must  be  treated  by  appropriate  remedies,  as  will 
hereafter  be  pointed  out. 


Chapter  XXXVI. 

CARCINOMA— CAXCEH— MALIGNANT  DISEASE. 

Though  mainly  a  surgical  disease,  cancer  not  uncommonly  comes  under 
the  observation  of  the  physician,  and  therefore  a  brief  general  considera- 
tion of  the  subject  is  called  for  in  this  work. 

Etiology. — Cancer  is  decidedly  a  hereditary  disease.  Age  exercises 
a  marked  influence  as  regards  its  occurrence,  nature,  and  seat.  It  is 
rai-e  in  the  young,  being  by  far  most  common  after  middle  life,  and  the 
mortality  from  this  disease  increases  as  age  advances.  In  early  life  the 
softer  vaiieties  of  cancer  are  met  with  ;  and  the  lymphatic  glands  are 
very  liable  to  be  involved.  Primary  cancer  is  chiefly  observed  in  organs 
which  have  been  in  a  condition  of  high  functional  activity,  but  whose 
functions  have  ceased  to  be  performed.  Females  suffer  most  on  the 
whole,  on  account  of  the  frequency  with  which  the  uterus  and  mammary 
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glands  are  attacked.  The  digestive  organs,  bones,  and  skin  are  most 
affected  in  males.  Anxiety,  mental  over-work  or  distress,  and  a  depress- 
ing climate  seem  to  liave  some  influence  as  predisposing  causes  of  cancer. 

Injury,  pressure,  excessive  use  of  a  part,  or  other  form  of  irritation  may 
act  as  the  exciting  cause  of  the  local  development  of  a  malignant  grovrth. 
Some  pathologists  consider  cancer  as  essentially  local  in  its  origin. 

Anatomical  Charactees. — Different  classifications  have  been  made  of 
the  varieties  of  cancer,  but  those  which  it  is  necessary  specially  to  re- 
cognize here  may  be  bimight  niider  the  following  groups: — 1.  Scir- 
rhous. 2.  Encephaloid.  3.  Colloid.  4.  Epithelioma.  5.  Adenoid 
or  Tubular. 

1.  Scirrhous,  fibrous,  or  hard  cancer.  This  variety  either  infiltrates 
tissues,  or  forms  distinct  tumours,  which  are  irregular  in  shape,  but 
never  attain  a  very  large  size.  The  gi'owth  is  often  depressed,  and 
causes  puckering  of  OA^erlying  structures.  The  consistence  is  very  hard 
and  firm,  sometimes  appi'oaching  that  of  cartilage.  A  section  is  grey, 
bluish-white,  or  whitish,  and  glistening,  while  opaque  fibrous  bands  may 
be  seen  intersecting-  the  surface.  This  form  of  carcinoma  presents  but 
very  slight  vascularity.  The  outer  part  of  the  growth  is  less  dense  than 
its  central  portion,  an<l  yields  a  milky  juice  on  scraping. 

2.  Encephaloid,  medullary,  or  soft  cancer.  Assuming  the  form  of 
tumours,  or  being  infiltrated,  encephaloid  increases  with  great  rapidity, 
forming  considerable  masses,  which  are  more  or  less  lobulated.  The 
substance  is  soft  and  brain-like,  and  on  section  presents  a  pulpy  appear- 
ance, especially  towards  the  centre  of  a  growth,  varying  in  colour  from 
white  to  crimson  according  to  its  degree  of  vascularity,  and  not  un- 
commonly presenting  small  extravasations  of  blood.  A  large  quantity 
of  juice  can  be  expressed.  This  form  of  cancer  may  produce  very  vas- 
cular fungous  growths,  being  then  termed  fungus  liamiatodes.  All 
grades  are  met  with  between  the  encephaloid  and  scirrhous  forms  of 
carcinoma. 

3.  Colloid,  alveolar,  or  gelatiniform  cancer.  Many  regard  this 
variety  of  malignant  gi'owth  as  merely  one  of  the  other  forms  which 
has  undergone  colloid  degeneration.  It  generally  infiltrates  tissues,  but 
sometimes  forms  lobulated  masses,  which  have  a  tolerably  firm  and 
uniform  consistence.  On  section  roundish  spaces  or  alveoli  are  seen, 
having  fibrous  walls  enclosing  the  colloid  substance,  which  is  of  more 
or  less  glue-like  consistence,  glistening  and  translucent  in  appearance, 
and  either  colourless  oi'  greyish-yellow. 

4.  Epithelioma,  epithelial  cancer,  or  cancroid.  Generallj-  observed 
in  connection  with  the  skin  oi-  a  mucous  membrane,  epithelioma  com- 
mences cither  as  a  hard  nodule,  or  as  a  small  excoriation  or  ulcer.  The 
latter  has  indurated  edges,  with  an  irregular,  grey  or  bloody  surface, 
which  is  often  papillated  and  villous,  or  nodulated.  The  consistence  is 
generally  firm,  but  may  be  soft  and  friable.  The  cut  surface  is  greyish- 
white,  or  presents  numerous  opaque  specks,  and  wdiite  lines  of  fibrous 
tissue  ;  a  small  quantity  of  milky  granular  fluid  can  be  expressed,  which 
wdll  not  mix  with  water. 

5.  Adenoid  or  tubular.  This  variety  forms  various-sized  tumours, 
very  like  those  of  encephaloid  cancer,  highly  vascular,  soft,  and  yielding" 
an  abundant  milky  juice.  It  is  of  rare  occurrence,  and  usually  originates 
on  a  mucous  surface,  but  occasionally  starts  in  the  liver  or  some  other 
solid  organ.  The  lymphatic  glands  and  other  parts  are  liable  to  be  in- 
volved secondarily.  From  its  structure,  this  form  of  cancer  is  named 
columnar  or  cylindrical  epithelioma,  and  it  consists  of  tubules  with  a 
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very  small  amount  of  fibrous  stroma.  The  tubules  are  usually  cylindrical, 
of  tolerably  uniform  size,  lined  with  spheroidal  or  columnar  epithelium, 
and  o-enerally  exhibit  a  centi'al  cavity  or  canal.  They  are  arranged  irregu- 
larly. Adenoid  cancer  is  said  to  present  a  mai'ked  resemblance  to  sections 
of  the  cortical  substance  of  the  kidney,  deprived  of  malpighian  bodies. 

Other  varieties  of  cancer  which  have  been  described  are  named 
melanotic^  which  contain  much  pigment,  the  growth  being  most  com- 
monly of  an  encephaloid  character ;  cystic^  where  cysts  are  developed ; 
choinli  oid  or  cartilaginous  ;  osteoid  or  hony  ;  and  rilJitys,  which  affects 
mucous  surfaces,  pi'csenting  villous  pi'ocesses.  So rcomatous  growths 
may  also  be  of  -a  malignant  nature. 

General  and  microscopic  structure.  All  the  forms  of  cancer  con- 
sist of  ceUft,  enclosed  in  the  meshes  of  a  fibrous  stroma,  these  elements 
differing  greatly  in  their  relative  pro- 
portions in  the  different  varieties. 
The  cells  are  of  large  but  very  vari- 
able size;  present  diverse  and  curious 
forms  ;  and  contain  one  or  more 
nuclei,  as  well  as  usually  a  number  of 
fat  molecules.  Each  nucleus  is  large, 
clear,  and  well-detined  ;  eccentric  ; 
round  or  oval  in  shape  ;  and  it  en- 
closes one  or  more  nucleoli.  Abundant 
free  nuclei  are  often  present.  The 
expressed  juice  contains  a  c(uantity  of 
these  cells,  as  well  as  nuclei  and  free 
granules.  The  stroma,  is  generally  firm 
and  •  fibrous,    the   hbres    being  either 

delicate  or  coarse  ;  but  if  it  has  developed  rapidly  it  presents  an 
embryonic  structure.  The  vessels  are  solely  distributed  in  this  stroma, 
and  its  hbrous  bundles  intersect 
in  all  directions,  forming  a  com- 
municating network,  within  the 
alveoli  of  which  the  cells  are 
grouped.  Lymphatics  have  been 
found  accompanying  the  blood- 
vessels, and  they  communicate  with 
the  alveoli. 

In  scirrhns  the  cells,  though 
they  may  be  abundant  at  first, 
speedily  diminish,  and  the  fibrous 
stroma  becomes  gi'eatly  in  excess, 
especially  towards  the  centre  of 
the  growth,  where  finally  tio  cells 
at  all  can  be  discovered.  In  riice- 
■plialoiil,  on  the  other  hand,  the  cells 
greatly  preponderate,  developing 
rapidly  and  as  speedily  degene- 
rating, becoming  granular,  and 
their  nuclei  being  set  free.  There 
is  but  little  stroma,  which  is  soft, 
delicate,  and  very  vascular.  Col- 
loid is  in  great  part  structureless, 
but  some  cells  are  present,  which 

are  large  and  spherical,  often  hav-  Primary  eanoer  of  rectum.  (Creir/hton.) 
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ing  a  lamellar  outline,  and  containing  some  of  the  colloid  material. 
Epithelioma  presents  generally  a  large  number  of  cells,  which,  with  few 
exceptions,  are  exceedingly  like  those  of  squamous  epithelium,  but  are 
subject  to  great  alterations  in  shape  from  mutual  pressure.  They  tend  to 
form  peculiar  conceyitric  globes  or  nests,  or  so-called  epithelial  pearls  (fig.  18), 
which  increase  from  within,  so  that  the  outer  layers  become  hardened  and 
flattened.  Ultimately  the  entire  groups  of  cells  may  become  dry,  firm, 
and  brownish-yellow.  A  variable  amount  of  stroma  is  present.  The 
structui'e  of  adenoid  cancer  has  already  been  described. 

Cancerous  growths  are  very  liable  to  fatty  degeneration,  especially  the 
softer  foiTOS,  and  as  a  result  the  cells  become  more  granular,  and  soften- 
ing takes  place ;  or  parts  of  a  growth  may  assume  a  caseous  appearance. 
Calcification  is  very  uncommon.  Melanosis  and  colloid  are  generally 
regarded  as  forms  of  cancer  which  have  respectively  undergone  these 
peculiar  degenerative  processes.  All  cancerous  growths  tend  to  ulcerate, 
the  ulcers  having  no  disposition  to  heal,  but  being  on  the  other  hand 
inclined  to  spread. 

Organs  and  tissues  affected.  Scirrhus  is  usually  observed  in  the 
mammary  gland,  utei'us,  stomach,  rectum,  or  skin.  Encephaloid  aft'ects 
chiefly  the  bones,  testicles,  eyes,  and  internal  organs,  especially  the 
lungs,  liver,  kidneys,  brain,  and  spleen.  Colloid  particularly  involves 
the  stomach,  but  is  sometimes  seen  in  the  omentum,  intestines,  and 
other  parts.  Epithelioma  grows  in  connection  either  with  the  skin  or  a 
mucous  surface,  but  by  extension  it  may  implicate  any  tissue.  Its 
ordinary  sites  are  the  lower  lip,  the  tongue,  eyelids,  cheeks,  scx'otum, 

prepuce,  labia,  uterus,  or  bladder. 
In  exceptional  cases  internal 
organs  are  involved. 

Several  parts  may  be  attacked 
with  cancer,  either  simultaneously, 
or  usually  in  succession.  In  the 
latter  case  the  original  foi^mation 
is  said  to  be  primary,  and  subse- 
quent growths  are  named  second- 
ary. Secondaxy  deposits  are  fre- 
quently observed  in  internal 
organs,  being  generally  of  the 
same  variety  as  the  primary 
growth,  but  scirrhus  is  often  fol- 
lowed by  encephaloid  in  internal 
organs.  Malignant  formations 
usually  show  a  marked  tendency 
to  spread,  and  to  infiltiute  sur- 
rounding tissues,  so  that  no  line 
of  demarcation  can  be  observed ; 
in  rare  instances  a  kind  of  capsule 
forms  around  a  cancerous  gi'owth. 

Pathology. — Two  very  opposite 
views  are  entertained  as  to  the 
nature  and  origin  of  cancer, 
namely  : — 1.  That  it  is  primarily 
a  constitutional  or  blood-disease  or 
cachexia,  of  which  the  formation 

pitheliil  Carcinoma,     a   Separate  cells ;  mabVnant    grOWths    is    but  a 
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in  the  first  instance  a  local  disease,  produced  by  some  direct  irritation  ;  and 
that  tlie  system  is  only  aiiected  secondarily,  as  the  result  of  absorption 
of  morbid  materials  from  the  primary  growth.  It  is  not  at  all  improbable 
that  both  these  theories  are  correct  in  different  cases.  Secondary  gi'owths 
arise  in  consequence  of  absorption  by  the  blood-vessels  and  lymphatics, 
by  which  the  cancerous  elements  are  conveyed  to  distant  parts,  especially 
those  more  immediately  associated  with  the  structui'e  first  affected. 
Neighbouring  absorbent  glands  are  very  liable  to  become  involved. 

The  stroma  of  cancer  consists  partl}^  of  the  original  cellular  tissue, 
but  is  chiefly  derived  from  hyperplasia  of  the  connective-tissue  elements. 
The  cells  originate  in  the  proliferation  of  pre-existing  cells  ;  some 
pathologists  are  of  opinion  that  they  are  only  derived  from  epithelial 
structures,  but  others  believe  that  they  are  also  developed  from  connec- 
tive-tissue corpuscles,  leucocytes,  and  other  cells. 

Dr.  Creighton,  in  his  investigations  respecting  malignant  tumours,  has 
arrived  at  the  following  conclusions  : — In  secondary  tumours  the  paren- 
chymatous cells,  and  not  the  cells  of  the  connective  tissue  of  an  organ, 
are  the  elements  that  undergo  transformation.  This  transformation 
consists  in  a  vacuolation  of  the  protoplasm  of  the  cells,  with  other 
associated  changes  ;  the  products  remaining  as  tumour  cells,  or  as  in- 
different cells  which  may  further  develop  into  connective  tissue.  Vacuo- 
lation has  been  otherwise  described  as  endogenous  cell-formation,  a 
mode  of  cell-growth  that  is  essentially  heteroplastic,  the  products  being 
alien  to  the  original  tissue.  Both  in  physiology  and  pathology  it  is  a 
familiar  process,  as,  for  example,  in  the  development  of  colostrum-cells, 
spermatozoa,  mucous  and  salivaiy  corpuscles,  and  the  goblet-cells  so 
abundantly  found  amongst  the  epithelium  of  mucous  surfaces  ;  and 
Dr.  Creighton  concludes  that  the  process  of  secretion  in  the  epithelial 
cells  of  mucous  surfaces  is  essentially  a  process  of  endogenous  cell- 
formation.  This  being  the  case,  a  true  physiological  basis  has  been 
established  for  the  theory  of  the  formation  of  secondary  malignant 
tumours.  The  theory  may  be  extended  to  the  origin  of  primary 
malignant  tamours  in  epithelial  parts,  for  it  is  evident  that  if  the 
epithelium,  in  the  exei-cise  of  its  functions,  endogenously  produces  solid 
elements  instead  of  fluid  substance,  the  result  will  be  heteroplastic 
growth.  Tlie  growth  of  malignant  tumours  in  the  mamniiis,  for 
example,  may  be  exjjlained  in  this  way. 

Primary  and  secondary  malignant  tumours  have  a  distinct  genetic 
relation  to  each  other.  The  primary  precedes  the  secondary  in  point  of 
time ;  a  remarkable  family-likeness  can  in  most  instances  be  traced 
between  them ;  and,  what  is  of  the  greatest  significance,  the  process  of 
vacuolation  or  endogenous  cell-growth,  by  which  the  secondary  tumour 
is  develojjed,  bears  a  remarkable  resemblance  to  the  first  changes  in  the 
ovum  after  impregnation.  To  explain  the  origin  of  secondary  tumoui's 
in  a  healthy  organ,  the  influence  of  the  primary  or  j^arent  tumour  must 
manifestly  be  assumed,  an  extraneous  influence  operating  by  the 
mechanism  of  endogenous  cell-formation.  This  influence.  Dr.  Creigh- 
ton contends,  is  compai-able  to  a  spermatic  influence,  which  is  exercised 
m  some  unknown  manner  by  the  parent  tumour.  Dr.  Creighton 
attempted  to  produce  cancer  artificially,  but  without  success. 

Symptoms. — Cancer  usually  gives  rise  to  two  classes  of  symptoms, 
namely,  general  and  local.  The  general  symptoms  may  precede  the 
local,  and  include  more  or  less  wasting;  a  peculiar  sallow,  cachectic 
look,  with  a  yellowish,  earthy  tint  of  countenance  ;  a  careworn,  gloomy 
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expression  debility  and  languor,  which  may  culminate  in  a  feeling  of 
extreme  depression  and  exhaustion  ;  annemia  and  its  accompaniments ; 
and  iri-egular  fever.  These  vai^y  much  in  their  intensity  according  to 
the  part  affected ;  as  well  as  with  the  rapidity  of  growth  and  nature  of 
the  cancer,  being  most  marked  in  connection  with  the  scii'rhous  variety. 
The  local  symptoms  may  be  summed  up  as  pain  and  tenderness  or  other 
subjective  sensations,  often  very  severe,  the  pain  being  frequently  of  a 
lancinating  or  bu.rning  character  ;  symptoms  resulting  from  interference 
with  the  functions  of  the  part  affected,  these  being  in  many  cases  of  a 
serious  character ;  those  due  to  px-essure  upon,  or  irritation  of  neigh- 
bouring structures ;  and  objective  or  •physical  signs  afforded  by  the 
growth  itself.  The  duration  of  cases  of  malignant  disease  is  very 
variable,  but  it  is  rarely  prolonged,  and  sometimes  they  run  an  acute 
coui\se. 

Treatment. — The  treatment  of  cancer  belongs  chiefly  to  the  domain 
of  surgery,  the  morbid  growth,  when  conveniently  situated,  and  when 
other  circumstances  are  favourable,  being  removed  by  operation,  or 
destroyed  by  the  use  of  caustic  applications  and  other  methods.  When 
cancer  attacks  internal  parts,  no  medicine  is  of  any  avail  as  a  curative 
agent,  and  it  may  confidently  be  affirmed  that  never  will  any  remedy 
for  this  disease  be  discovered,  although  coudurango  bark,  chiau  turpen- 
tine, and  other  agents  have  been  vaunted  as  such.  All  that  can  be  done 
iisually  is  to  stipport  the  patient  by  means  of  good  food  and  other  appi'o- 
priate  measures ;  and  to  ti'eat  the  case  symptomatically,  according  to 
the  structure  which  happens  to  be  involved.  Experience  has  shown 
that  operations  for  the  removal  of  malignant  growths  in  connection  with 
internal  structures  may  be  resorted  to  with  advantage  in  exceptional 
cases. 


Chapter  XXXYII. 
DIABETES. 

Two  distinct  complaints  are  included  under   this   term,  namely : — • 

1.  Diabetes  MeUitus,  in  which  an  excessive  quantity  of  urine  is  passed, 
of  high  specific  gravity,  and  containing  more    or  less  grape-sugar. 

2.  Diabetes  Insipidus,  in  which  there  is  also  an  excess  of  urine,  but  it  is 
of  low  specific  gravity,  and  does  not  contain  sugar.  Their  pathology  is 
by  no  means  a  settled  question,  and  it  is  even  difficult  to  determine  the 
class  of  affections  to  which  they  belong,  but  they  may  be  provisionally 
discussed  among  the  general  diseases. 

1  Diabetes  Mellitus — Saccharine  Diabetes — Glycosuria. 

Pathology  and  Etiology. — Before  considering  the  pathology  of 
diabetes  mellitus,  it  is  requisite  to  offer  a  few  remarks  respecting  certain 
physiological  questions  which  have  a  bearing  upon  this  complaint.  In 
the  first  place  it  has  been  conclusively  proved  that  sugar  is  always 
present  in  the  blood  during  life,  no  matter  what  the  nature  of  the  diet 
may  be.      Claude  Bernard  concluded  from  his  experiments  that  in  the 
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normal  state  its  amount  fluctuated  between  from  1  to  3  parts  per  1,000, 
and  tliat  it  is  essential  for  the  due  maintenance  of  nuti'itive  action,  the 
sugai-  being  used  up  in  the  process  of  nutrition.  Further,  this  eminent 
physiologist  believed  that  it  can  only  be  destroyed  Avithin  cei'tain  limits, 
and  that  about  3  per  ]  ,000  I'epresents  the  limit  of  the  ca|)acit_y  of  the 
blood  for  sugar,  beyond  which  amount  it  overflows  through  the  renal 
organs,  and  is  exci'eted  with  the  urine.  He  also  held  that  there  is  a 
mai'ked  difference  between  arterial  and  venous  blood,  as  to  the  relative 
propoi-tion  of  sugar  contained  in  each,  the  mean  difference  in  several 
analyses  representing  about  0'300  part  per  1,000  excess  in  arterial  blood. 
Dr.  Pavy,  however,  affirms  that  the  experiments  which  led  to  these  con- 
clusions were  fallacious,  and  that  natui^ally  the  blood  only  contains  a 
very  small  quantity  of  sugar,  while  the  difference  in  the  amount  of  sugar 
belonging  to  arterial  and  venous  blood  is  insignificant. 

With  regard  to  the  Jirine,  it  is  genei'ally  believed  that  this  fluid  is 
perfectly  free  from  sugar  in  the  normal  state.  Pavy  states  that  when 
sufhciently  delicate  tests  are  employed,  it  can  be  shown  that  healthy 
urine  always  does  contain  sugar  in  minute  quantity;  that  a  sufficiency 
to  give  a  slight  I'eaction  undei'  ordinary  testing  is  not  uncommon  ;  and 
that  sometimes  as  much  as  5  to  8  parts  per  1,000  may  be  present  as  an 
incidental  occurrence.  Consequently,  he  maintains  that  there  is  no 
abrupt  line  of  demarcation,  or  distinction  of  an  absolute  kind,  between 
the  urine  of  health  and  tliat  of  diabetes;  and  that  the  difference,  as 
regards  the  urine,  is  one  of  degi-ee  and  not  of  kind.  The  chief  cir- 
ciimstances  under  which  this  temporary  glycosiiria  may  occur,  so  that 
the  presence  of  sugar  can  be  appi'eciated  by  the  ordinary  tests,  are  after 
taking  food  containing  much  sugar  or  starch  ;  after  the  administi'ation 
of  chloroform  ;  in  poisoning  by  strychnine  oi-  woorara  ;  in  various  con- 
ditions which  interfere  with  respiration,  such  as  during  pai'oxysms  of 
asthma  oi;  whooping-cough  ;  in  certain  nervous  diseases,  for  example, 
epilepsy,  tetanus,  or  apoplexy ;  and  in  connection  with  injui'ies  affect- 
ing the  nei'vous  system,  the  liver,  and  other  2:)arts.  Glycosuria  can  also 
be  induced  experimentally  in  several  ways. 

The  next  question  relates  to  the  explanation  of  the  pi-cscnce  of  sug;u' 
in  the  blood  and  urine.  As  I'Cgards  the  blood,  a  certain  quantity  is 
probably  taken  up  directly  from  the  alimentary  canal  by  the  absorbents, 
and  conveyed  along  the  thoracic  duct  to  the  general  circulation.  Ber- 
nard and  those  who  agree  with  his  views  account  for  the  existence  of 
sugar  in  the  blood  chiefly  by  the  so-called  glycogenic  theory.  This 
observei-  discovei-ed  that  in  health  a  substance  is  formed  in  the  cells 
of  the  liver,  derived  from  the  sugai'  which  is  absoi'bed  by  the  blood- 
vessels from  the  aHmentary  canal,  and  conveyed  by  the  ]io3-tal  vein  into 
the  liver.  This  substance  is  of  an  ani_y]oid  natnre,  and  is  cajiablc  of 
being  readily  converted  into  gi-ape-sugar ;  it  has  I'eceived  various 
names,  the  chief  being  gjycogeyi,  amyloid  suhstance,  zoamylin,  animal  ov 
hepatic  clexfrine  or  starch,  and  Pavy  has  suggested  that  it  should  be 
called  Bernardin,  after  its  eminent  discoverer.  It  is  further  believed 
that  a  peculiar  feimcnt  exists  in  the  blood,  which  has  the  power  of 
converting  this  glycogen  into  gi'ape-sugai'.  According  to  Bernard  and 
his  folloM'ei's,  this  conversion  is  being  constantly  carried  on  in  the  liver 
in  the  normal  state,  the  sugai'  being  then  conveyed  b}'  the  hepatic  vein 
into  the  circulation,  and  gi-adually  undergoing  combustion  in  the 
peripheral  capillai'ies,  especially  in  those  of  the  muscles,  being  converted 
into  water  and  carlxmic  acid,   and   contributing  to  foicc-pi'oduction. 
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This  destruction  of  the  sugar  is  supposed  to  account  for  the  difference 
alleged  to  exist  in  the  relative  proportion  of  sugar  contained  respec- 
tively in  arterial  and  venous  blood.  Bernard  also  affirmed,  from  his 
experiments,  that  during  life  the  liver  contains  from  1  to  3  parts  per 
1,000  of  sugar,  derived  from  the  glycogen.  Pavy  is  sti'ongly  opposed 
to  these  views,  and  his  theory  is  that  the  liver  is  a  sugar-assimilating 
and  not  a  sugar-forming  organ ;  that  the  sugar  which  reaches  this 
organ  is  converted  into,  and  stored  up  as  amyloid  substance  (he  objects 
to  the  term  glycogen),  but  that  this  material  is  not  re-converted  in  the 
normal  state  into  sugar ;  and  that  one  of  the  functions  of  the  liver  is 
to  detain  and  appropriate  the  sugar  which  passes  through  it,  changing 
this  element  into  a  substance  which  can  be  afterwards  used  up  in  the 
economy,  and  preventing  it  from  passing  into  the  general  circulation  as 
sugar,  which  is  incapable  of  utilization.  He,  moreover,  maintains  that 
amyloid  substance  can  also  be  formed  from  nitrogenous  matter,  owing  to 
a  re-arrangement  of  its  elements,  and  this  is  in  consonance  with  the 
views  of  some  physiologists,  who  maintain  that  the  liver  is  the  organ  in 
which  urea  is  produced.  As  to  the  amount  of  sugar  present  in  the 
liver,  Pavy  holds  that  this  is  very  small,  that  the  large  proportion 
found  by  Bernard  was  due  to  post-mortem  change,  and  that  if  the  liver 
is  frozen  immediately  after  death  only  a  minute  quantity  of  sugar  can 
be  obtained  from  it.  In  this  statement  he  is  supported  by  many  eminent 
experimentei's.  With  regard  to  the  sugar  present  in  the  blood  in  health, 
he  affirms  that  it  is  not  derived  from  any  normal  change  in  the  glycogen, 
but  that  it  is  mainly  either  the  excess  of  the  ingested  sugar  which  has 
not  been  appropriated  by  the  liver,  and  has  thus  been  permitted  to  reach 
the  general  cii-culation ;  or  that  it  is  derived  from  an  unnatural  change 
in  the  amyloid  substance,  which  possesses  a  strong  tendency  to  pass  into 
sugar  under  the  influence  of  contact  with  bodies  of  the  nature  of  ferments. 
Dr.  McDonnell  has  advanced  a  theory  that  hepatic  dextrine  is  not  con- 
verted into  sugar  at  all,  but  that  it  unites  with  nitrogen  to  form  a  new 
protein-compound  resembling  casein.  Some  authorities  hold  that  the 
muscles  form  glycogen  as  well  as  the  liver,  and  that  conversion  of  this 
material  into  sugar  takes  place  in  these  structures,  as  well  as  the 
destruction  of  sugar. 

With  reference  to  the  presence  of  sugar  in  the  urine  in  a  state  of 
health,  accoi'ding  to  the  glycogenic  theory  this  repi-esents  the  excess  of 
the  saccharine  element  which  is  not  desti'oyed  in  the  system,  whether 
in  consequence  of  excessive  ingestion  or  of  undue  production  from 
glycogen,  and  which  is  therefore  eliminated  by  the  kidneys.  The 
supporters  of  this  view  hold  that  only  exceptionally,  and  under  par- 
ticular circumstances,  does  the  urine  give  evidence  of  the  presence  of 
sugar  within  the  limits  of  health.  On  the  contrary,  Pavy  states,  as 
has  been  already  mentioned,  that  sugar  is  always  present  in  minute 
quantity  in  the  urine,  corresponding  to  the  amount  existing  in  the 
blood ;  and  he  denies  that  it  represents  any  excess  over  what  is 
destroyed,  or  that  sugar  is  specially  eliminated  by  the  kidneys,  but 
merely  passes  through  the  vessels  of  these  organs  by  a  process  of  dif- 
fusion, as  it  does  through  all  the  vessels  of  the  body,  and  thus  appears 
in  the  urine. 

Another  point  bearing  upon  the  pathology  of  diabetes  is  the  connec- 
tion which  physiological  experiments  have  proved  to  exist  between  the 
nervous  system  and  glycosuria.  Bernard  discovered  that  glycosuria 
may  be  indaced  by  penetrating  a  certain  spot  in  the  floor  of  the  fourth 
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ventricle.  Subseqiiently  Pavy  ascertained,  and  his  experiments  have 
been  corroborated  by  other  observers,  that  the  same  result  follows 
injury  to  certain  portions  of  the  sympathetic  nerve.  Thus  sugar 
appeared  in  the  urine  when  the  filaments  ascending-  fi-om  the  superior 
thoracic  ganglion  to  accompany  the  vertebral  artery  were  divided,  when 
the  superior  cervical  ganglion  was  removed,  and  in  some  instances  when 
the  gangliated  cord  in  the  chest  was  divided.  The  influence  of  the 
nervous  system  in  the  production  of  glycosuria  is  generally  believed  to 
be  exercised  through  the  vessels  going  to  the  liver,  paralysis  of  their 
walls  being  induced,  with  consequent  dilatation  ;  but  some  physiologists 
are  of  opinion  that  the  nerves  directly  affect  the  amount  of  glycogen 
formed,  and  the  rapidity  of  its  conversion  into  sugar.  With  regard  to 
the  effect  of  the  vascular  paralj'sis,  most  authorities  consider  that  it 
merely  leads  to  a  state  of  hypera?mia  of  the  liver,  in  consequence  of 
which  a  more  intimate  and  speedy  contact  of  the  glycogen  and  ferment 
is  brought  about,  and  Schiff  believed  that  a  special  ferment  Avas 
developed  under  these  circumstances.  Pavy,  however,  has  found  ex- 
perimentally that  when  defibrinated  arterial  blood  is  injected  into  the 
portal  vein,  mai'ked  glycosuria  is  induced,  and  this  condition  is  also 
noticed  when  the  blood  generally  is  maintained  in  a  highly  oxygenated 
state,  as  when  artificial  respiration  is  performed,  or  carbonic  oxide  is 
inhaled.  This  authority  maintains  that  these  observations  explain 
the  I'elation  of  the  nervous  lesions  to  glycosuria,  a  state  of  vaso-motor 
paralysis  of  the  vessels  of  the  chylo-poietic  viscera  being  induced, 
which  permits  the  blood  to  reach  the  liver  through  the  portal  vein 
without  being  properly  de-artei-ialized,  and  it  is  the  presence  of  oxy- 
genated blood  in  this  vein  which  causes  the  glycosuria,  though  in  what 
precise  way  it  acts  he  is  not  prepared  to  state,  whether  by  interfering- 
with  the  formation  of  amyloid  substance,  and  thus  allowing  the  sugar 
to  pass  through  the  liver  unchanged,  or  by  facilitating  the  reconversion 
of  the  amyloid  substance  into  sugar. 

Having  discussed  the  physiological  questions  relating  to  glycosui'ia, 
the  main  theories  at  present  held  as  to  the  pathology  of  saccharine 
diabetes  may  now  be  enunciated. 

1.  According  to  Bernard  and  his  followers  diabetes  consists  in  an 
increased  formation  of  sugar  in  the  liver  from  glycogen,  in  excess  of 
what  normally  takes  place  ;  hence  it  accumulates  in  the  blood,  and  is 
excreted  by  the  kidneys.  A  modification  of  this  view  is  that  there  is 
diminished  destruction  of  sugar  in  the  system,  either  of  that  normally 
formed,  or  along  with  excessive  production.  The  muscles  are  also  supposed 
to  be  at  fault  in  some  cases,  and  to  assist  in  the  causation  of  diabetes. 

2.  Pavy's  views  are  entirely  opposed  to  those  just  stated.  As  pre- 
viously remarked,  he  regards  diabetes,  so  far  as  the  presence  of  sugar  in 
the  urine  is  concerned,  as  being  a  mere  exaggeration  of  the  condition 
observed  in  health,  the  difference  being  one  of  degree  and  not  of  kind. 
He  holds  that  this  complaint  consists  either  in  a  wa7it  of  assimilative 
power  on  the  part  of  the  liver  over  the  saccharine  principle,  so  that  it  is 
not  appropriated  and  converted  into  amyloid  substance,  but  is  allowed 
to  pass  on  into  the  general  circulation;  or  in  a-n  abnormal  change  of 
thi  s  amyloid  substance  into  sugar,  a  change  which  does  not  take  place 
in  health.  The  excess  of  sugar  in  the  blood  is  evidenced  by  the  pre- 
sence of  a  corresponding  amount  in  the  urine. 

3.  Most  obsei-vei's  agree  that  in  a  large  proportion  of  cases  at  any  rate, 
some  morbid  condition  of  the  nervous  system  is  the  primary  cause  of 
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diabetes,  and  tlie  modes  in  which  such  a  lesion  may  be  supposed  to  act 
have  ah-eady  been  sufficiently  discussed.  This  view  is  not  only  borne 
out  by  physiological  experiments,  but  also  by  clinical  observation,  and 
post-mortem  examinations.  The  nature  and  seat  of  the  morbid  condi- 
tions in  the  nervous  system  are  still  matters  of  dispute,  but  doubtless 
they  differ  in  different  cases.  Dickinson  has  described  special  lesions 
in  the  nerve-centres,  which  will  be  presently  alluded  to.  Pavy  inclines 
to  the  opinion  that  some  kind  of  textural  change  in  the  brain  stands  at 
the  foundation  of  diabetes,  and  considers  that  this  disease  may  arise  in 
either  of  two  ways,  namely,  from  a  lesion  affecting  or  involving  a  loss 
of  power  in  vaso-motor  centres,  with  consequent  direct  pai-alysis  of  the 
muscular  coat  of  the  vessels ;  or  a  lesion  in  some  part  or  other  of  the 
cerebro-spiual  system,  leading  to  an  inhibitory  influence  being  exerted 
upon  these  centres.  This  authority  suggests  an  alliance  between  diabetes 
and  locomotor  ataxy  or  progressive  muscular  atrophy,  as  regards  the 
progressive  character  of  the  disease. 

It  seems  highly  ^^robable  that  the  exact  pathology  of  diabetes  differs 
in  different  cases,  and  in  the  present  state  of  knowledge  at  any  rate  no 
exclusive  view  can  be  adopted.  At  the  same  time  there  is  every  reason 
to  believe  that  in  a  large  proportion  of  cases  the  nervous  system  is 
primarily  at  fault,  though  the  nature  of  the  lesion  may  vary. 

Exciting  causes. — The  exciting  causes  of  diabetes  in  individual 
cases  are  u^sually  by  no  means  evident.  Among  those  to  which  the 
disease  has  been  mainly  attributed  are  exposure  to  wet  and  cold  ;  drink- 
ing cold  water  when  the  body  is  heated ;  excessive  consumption  of  alcohol, 
sugar,  and  starchy  substances,  es23ecially  if  associated  with  sedentary 
habits,  which,  it  is  believed,  may  be  the  actual  and  sole  cause  of 
diabetes  in  some  instances ;  powerful  emotional  disturbance,  or  excessive 
mental  work ;  in  juries  to  the  head,  spine,  and  various  other  parts,  or 
general  concussion  of  the  body ;  and  organic  diseases  affecting  certain 
parts  of  the  nerve-centres  or  the  sympathetic  trunk.  In  some  cases  the 
disease  seems  to  have  followed  the  pi'olonged  action  of  depressing  mental 
causes,  combined  with  influences  which  tend  to  impair  the  health,  as, 
for  instance,  grief  and  anxiety  connected  with  long-continued  watching 
over  the  sick ;  or  worry  and  close  confinement  in  business.  Occasioually 
diabetes  has  appeared  to  be  the  sequela  of  some  acute  febrile  disease  ; 
and  in  some  instances  it  is  associated  with  gout  or  syphilis. 

Predisposing  causes. — As  regai'ds  predisposing  causes,  saccharine 
diabetes  is  most  common  in  adults,  from  25  to  65  years  of  age,  esjaecially 
dming  the  period  of  development  and  activity  of  the  sexual  functions ; 
in  males,  after  the  period  of  puberty ;  in  persons  residing  in  cities  and 
manufacturing  districts ;  and  amongst  the  wealthier  classes.  In  some 
instances  there  unquestionabl_y  appears  to  be  a  hereditary  predisposition ; 
or  the  disease  tends  to  run  in  families.  Diabetes  is  said  to  be  par- 
ticularly prevalent  in  certain  countries,  as  India,  Ceylon,  and  Italy; 
and  Jews  seem  to  be  very  liable  to  the  complaint. 

Anatomical  Characters. — There  ai'e  no  morbid  appearaiices  at  present 
recognized  as  peculiar  to  saccharine  diabetes ;  but  the  most  important 
lesions  which  have  been  observed  are  those  associated  with  the  nervous 
system.  In  some  cases  there  is  obvious  oi'ganic  disease,  such  as  a 
tumour  involving  the  medulla  or  pons,  or  pressing  upon  the  sympa- 
thetic trunk.  In  others  minute  microscopical  examination  is  necessary 
in  order  to  detect  the  pathological  changes.  Dr.  Dickinson  has 
described  peculiar  alterations  in  various  parts  of  the  nei've-centres, 
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especially  about  the  medulla  and  pons,  in  the  way  of  dilatation  of  the 
arteries,  followed  by  degeneration  and  destruction  of  the  nerve-elements 
around  these  vessels,  leading  to  the  formation  of  excavations,  which  may 
be  of  some  size.  Other  observers  have,  however,  failed  to  detect  any 
such  changes  after  careful  and  minute  examination  in  cases  of  diabetes 
of  the  most  typical  character,  and  Drs.  'Frederick  Taylor  and  Goodhart 
have  especially  disputed  the  validity  of  Dr.  Dickinson's  conclusions. 
Most  authorities  deny  that  there  is  aiiy  special  morbid  condition  of  the 
liver,  though  some  observers  have  described  peculiar  changes  in  its  general 
or  microscopic  cliaracters.  The  kidneys  are  often  diseased,  but  this  is  a 
secondary  result  of  the  diabetes,  the  most  frequent  morbid  state  being 
.some  form  of  Bright's  disease.  The  lungs  are  also  frequently  affected, 
the  lesion  being  usually  of  a  phthisical  nature  ;  but  occasionally  acute 
pneumonia  of  alow  type,  or  gangrene  supervenes.  The  heart  is  generally 
small,  and  wanting  in  tone.  There  is  a  tendency  to  serous  inflammations 
of  a  low  character ;  and  also  to  inflammation  of  other  structures,  endin"- 
in  suppuration  or  gangrene.  Some  observers  have  recognized  an  impoi^ 
taut  relation  between  the  condition  of  the  pancreas  and  diabetes.  Thus 
it  has  been  found  atrophied  and  shrunken,  small,  hard,  and  bloodless  ; 
the  seat  of  fatty  change  ;  or  hypertrophied  and  enlarged.  The  stomach 
is  generally  dilated,  while  its  mucous  coat  is  thickened  and  softened, 
and  its  muscular  coat  sometimes  liypertrophied. 

Symptoms. — Clinically  cases  of  d'iabetes  mellitus  difl'er  renuirkahly  in 
their  severity,  one  class  presenting  but  slight  symptoms ;  another  group 
being  accompanied  with  marked  local  and  constitutional  disturbances. 
In  a  typical  example  of  the  disease  the  symptoms  may  be  arrano'ed 
under  the  following  heads  : —  " 

1.  Urinary  organs  and  Urine. — Micturition  becomes  more  and 
more  frequent,  and  the  urine  is  increased  in  quantity.    This  fluid  is 
also  irritating  in  quality,  and  hence  often  causes  in  tlie  male  a  sense  of 
heat  or  burning  along  the  urethra,  or  sets  up  slight  inflammation,  ex- 
coriation, or  even  ulcei-ation  about  its  oriflce  ;  wiiile  in  the  female  the 
vulva  is  frequently  inuch  irritated,  and  may  be  the  seat  of  troublesome 
itcliuig,  or  of  erythema  or  eczema.    These  conditions  may  cause  the 
patient  to  indulge  in  masturbation.    Pain  and  tenderness  are  often 
felt  over  the  region  of  the  kidneys.    The  quantity  of  urine  may  amount 
to  8,  12,  20,  or  even  30  pints  in  the  24  hours.    It  is  usually  very  pale, 
clear  01' glistening,  and  watery,  the  more  so  in  proportion  to  its  quantity; 
possesses  a  sweet  taste,  and  occasionally  a  sweetish  odour;   luis  a  higli' 
specific  gravity,  this  being  generally  from  1030  to  1040,  but  it  may  range 
from  1015  to  1060  or  more;  ferments  rapidly  if  kept  in  a  warm  plac"e, 
with  the  formation  of  fornix,  at  the  same  time  becoming  o])alescent  or 
depositing  a  sediment  ;  while  it  yields  more  or  less  sugar  to  the  usual 
tests.    (See  Examination  of  Urine.)    Flies  are  sometimes  attracted  to 
the  uruie  in  large  numbers:  and  if  the  quantity  of  sugar  present  is 
large,  it  may  become  deposited  on  the  clothing.  *  Many  different  state- 
ments have  been  made  as  to  the  proportion  of  urea  and  uric  acid  present 
ni  diabetic  urine ;  probably  these  constituents  are  as  a  rule  absolutely 
nicreascd,    but  relatively  to  the  water  tliey  are    diminished.  The 
quantity  of  water  is  generally  about  equal  to  that  taken  into  the  system, 
the  amount  of  sugar  discharged  is  greater  after  food  has  been 'taken, 
especially  after  sucli  articles  as  contain  much  sugar  or  starch,  beino' 
considerably  less  when  the  diet  is  restricted  to  animal  food.    In  any 
pyrexial  condition  it  becomes  greatly  diminislied,  or  may  even  disappear 
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altogether,  and  no  glycogen  is  formed  in  the  liver  in  stich  a  condition. 
Its  quantity  is  also  influenced  by  various  other  circumstances.  The 
proportion  of  sugar  usually  present  ranges  from  8  to  12  per  cent.,  and 
from  15  to  25  ounces  are  discharged  daily  on  the  average;  but  the 
quantity  may  vary  from  less  than  an  ounce  to  two  pounds  or  more.  The 
urine  may  contain  albumen,  or  occasionally  a  little  blood  ;  it  also  yields 
fat  sometimes,  or  resembles  chylous  urine  in  its  characters. 

2.  Digestive  organs. — A  very  frequent,  though  not  invariable 
symptom  of  diabetes  is  insatiable  thirst,  attended  with  a  dry,  parched, 
or  clammy  condition  of  the  mouth  and  throat,  due  to  the  presence  of 
sugar  in  the  blood,  which  creates  a  demand  for  much  liquid.  In  many 
cases  also  there  is  excessive  appetite,  but  disinclination  for  food  is  not 
uncommonly  observed.  The  tongue  generally  presents  a  peculiar  irri- 
table, red,  clean,  cracked,  and  dry  appearance  ;  it  may,  however,  be  moist 
and  furred.  Sponginess  of  the  gums,  with  a  tendency  to  bleeding,  and 
rapid  destruction  of  the  teeth  are  frequently  noticed.  The  saliva  con- 
tains sugar,  and  is  said  to  be  vei'y  acid  sometimes,  owing  to  the  con- 
version of  this  .sugar  into  lactic  acid.  The  breath  has  in  some  cases  a 
distinctly  sweet  or  ale-like  odoixr  ;  in  most  cases  which  end  fatally  with 
nervous  symptoms  it  yields  a  smell  resembling  that  of  stale  vinegar  or 
stale  beer  (Poster).  Dyspeptic  symptoms  are  of  common  occurrence, 
such  as  epigastric  fulness  or  sense  of  sinking,  flatulence,  and  gaseous  or 
acid  eructations.  As  a  rule  the  bowels  are  constipated,  with  pale,  dry, 
and  spongy  stools ;  but  there  may  be  diarrhoea  or  dysenteric  symptoms, 
especially  towards  the  close  of  the  case. 

3.  General  symptoms. — The  aspect  of  the  patient  is  in  many 
instances  strikingly  characteristic  of  diabetes,  the  prominent  features 
being  emaciation,  often  extreme,  involving  not  only  the  fat  but  also  the 
muscles,  which  feel  flabby  and  soft ;  a  peculiar  dry,  harsh,  scurfy  con- 
dition of  the  skin  ;  and  a  distressed,  worn,  and  suffering  expression  of 
countenance.  The  patient  feels  very  weak  and  languid,  is  often  chilly, 
and  is  indisposed  for  any  bodily  or  mental  effOTt,  at  the  same  time 
complaining  of  pains  and  soreness  or  aching  in  the  limbs,  and  these 
sensations  are  sometimes  very  prominent.  Slight  oedema  of  the  legs  is 
frequently  observed,  and  occasionally  dropsy  affects  other  parts.  Some- 
times the  temperature  is  markedly  reduced,  and  in  any  pyrexial  condi- 
tion it  does  not  become  nearly  so  much  elevated  as  it  would  otherwise 
be.  Sexual  inclination  and  power  are  commonly  greatly  diminished  or 
lost.  The  mental  condition  and  disposition  become  usually  much 
altered  in  established  cases  of  diabetes,  as  evidenced  by  decline  of  mental 
vigour ;  disposition  to  lassitude  or  drowsiness ;  lowness  of  spirits ; 
petulance  and  irritability  ;  or  decline  in  firmness  of  character  and  moral 
tone.  Temporary  dimness  of  vision  is  not  an  infrequent  phenomenon. 
Diabetic  patients  are  liable  to  neui'algia.  The  patellar  reflex  is  often 
impaired  or  lost.  The  blood  contains  sugar,  which  is  also  found  in  the 
various  secretions. 

4.  Complications. — Most  of  the  complications  of  diabetes  have  been 
already  alluded  to  in  the  account  of  its  moi'bid  anatomy,  the  most 
frequent  symptoms  coming  under  this  head  being  those  indicative  of 
pulmonary  phthisis.  Here  may  also  be  mentioned  the  not  uncommon 
occurrence  of  boils  and  carbuncles  ;  of  chronic  skin- affections,  such  as 
psoriasis  ;  of  gradual  permanent  blindness,  from  atrophy  of  the  retina ; 
and  of  cataract,  the  last  being  almost  always  of  the  soft  kind,  and  attri- 
buted to  the  imbibition  of  sugar,  which,  it  is  said,  has  been  detected  in 
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the  lens.  Peripheral  neuritis  may  supervene  in  connection  with 
diabetes,  of  which  I  have  met  with  marked  examples 

Varieties,  Course,  and  Terminations.— The  precise  clinical  history  of 
diabetes  vanes  much  m  different  cases,  as  regards  the  intensity  and  exact 
combination  of  the  symptoms  just  described,  and  the  rapidity  of  the  pro 
S-ress  of  the  disease.   Ordinarily  the  complaint  is  essentially  chronic  the 
symptoms  setting  m  very  insidiously,  and  becoming  gradually  but  pro- 
gressively worse.  _  It  may  happen  that  for  a  considerable  time  the  advent 
ot  diabetes  is  only  indicated  by  slight  general  symptoms,  such  as  debility 
languor,  and  some  loss  of  flesh ;  while  some  diabetic  patients  are  well- 
nourished  or  even  corpulent.    Occasionally  the  disease  runs  an  acute 
cour.se;    or  it  exhibits  remissions  from   time  to  time;    and  it  may 
be  often  materially  influenced  in  its  course  by  treatment    in  some 
cases  a  cure  being  effected.    It  is  frequently  observed  that  'the  symp- 
toms are  more  intense  at  the  early  stage  than  subsequently.    Most  cases 
ultimately  prove  fatal,  and  towards  the  close  the  symptoms  often  chano-e 
considerably  m  their  characters,  the  urine  and  sugar  diminiKhino-  hi 
quantity;  albuminuria  setting  in;  there  being  complete  diso-ust°  for 
tood,  or   persi.s^eiit  vomiting;    and  hectic   or   colliquative  d"iarrha?a 
supervening.     The  fatal  result  usually  arises  either  from  gradual  ex- 
haustion; from  blood-poisonmg,  leading  to  collapse  or  stupor  endin-  in 
comp  ete  coma,  or  occasionally  to  delirium  or  convulsions  •  or  from 
complications.    Now  and  then  death  takes  place  quite  suddenly,  or  with 
great  rapidity.     Diabetic  coma  is  said  to  be  preceded  by  epigastric 
pam  obstinate  constipation,  panting  respiration  (mr-hmir,er),  and  rest- 
less delirium  ;  absence  of  the  knee-jerk  has  also  been  stated  to  indicate 
Its  approach.      I  he  pathological  cause  of  this  condition  is  a  matter  of 
dispute.    It  has  been  attributed  to  urajmia;  to  some  affection  of  the 
nervous  or  respiratory  systems  ;  to  thickening  of  the  blood,  so  that  it 
cannot  circulate  ;  to  lipa^mia-fatty  or  milky  blood,  and  fat  emboli  in 
the  brain;  and  to  the  chemical  transformation  of  sugar  within  the 
body,  leading  to  the  production  of  poisonous  compounds.     Sir  Walter 
J^oster  and  Kussmaul  think  that  acetoufemia  is  the  actual  cause  of  the 
comatose  condition.    Foster  is  of  opinion  that  all  patients  who  are 
seriously  diabetic  have  probably  a  small  quantity  of  acetone  formed  in 
their  economy,  and  under  certain  circumstances  this  rapidly  undero-oes 
great  increase,  and  gives  rise  to  the  acute  symptoms  which  lead  to 
sudden  de^th.    He  flunks  it  highly  probable  that  ilcohol  is  also  formej 
m  the  system   _  This  condition  has  again  been  attributed  to  the  accumu- 
gtion  of  certain  acids  in  the  system—"  acid-intoxication ;  "  and  Dr 
Ualfe  concludes  that  the  main  cause  of  diabetic  coma  depends  on  de- 
alkahzatioii  of  the  blood,  either  by  the  excessive  formation  of  acid 
within  the  body,  or  arrested  elimination.    According  to  the  researches 
of  fetadelmann  and  others  the  toxic  agent  is  /3~oxybutyric  acid  In 
one  case  ternnnating  in  this  manner  which  came  nnder  my  notice  the 
tatal  result  was  clearly  traceable  to  suddenly  cutting  off  the  supply  of 
frS'or''.      n  'T'  been  attributed  to  fatigue,  excitement, 

tright,  or  a  sudden  change  from  anti-diabetic  to  ordinary  diet  ovvice  versa 
..^'■'''f''^]^-—^^^on  diabetes  is  well-established,  there  ought  to  be  no 
oi^rl^  "i.f'^o^^i^ing  the  disease.  The  urinary  symptoms  and 
characters  of  the  urine  ;  the  symptoms  referable  to  thellimentary  canal  • 
and  the  general  condition  are  highly  characteristic.  The  rule  of  always 
examining  the  urine  carefully  when  the  health  is  persistently  out  of  order 
and  especially  if  there  are  the  slightest  symptoms  suggestive  of  this 
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complaint,  will  often  lead  to  a  diagnosis  at  an  early  period.  If  a  patient 
complains  of  languor  and  debility,  or  of  pains  in  the  limbs,  or  is  losing- 
flesh  without  any  obvious  cause  ;  if  much  irritation  is  experienced  about 
the  external  genital  organs,  or  if  these  parts  are  affected  with  erythema 
or  eczema;  or  if  a  child  is  detected  masturbating,  diabetes  should  always 
be  borne  in  mind.  Care  must  be  taken,  however,  not  to  mistake 
temporary  glycosuria  for  diabetes.  The  sugar  must  be  in  some 
quantity,  persistent,  and  attended  with  polyuria.  Seldom  can  any 
definite  diagnosis  be  made  of  the  exact  morbid  condition  upon  which 
diabetes  depends.  The  jjossibility  of  a  comatose  condition  being  due  to 
diabetes  must  be  borne  in  mind  in  any  case  of  unconsciousness  of  which 
the  cause  is  not  evident.  The  peculiar  characters  of  diabetic  coma,  the 
smell  of  the  breath,  and  examination  of  the  urine  ought  to  clear  up  any 
diflaculty  in  the  diagnosis  under  such  circumstances. 

Prognosis. — Confirmed  diabetes  is  a  very  serious  disease,  a  large 
proportion  of  cases  ending  fatally,  and  their  average  duration  is 
stated  to  be  about  from  one  to  three  years.  In  many  instances,  how- 
ever, much  improvement  may  be  effected,  the  patients  living  for  many 
years ;  and  in  some  cases  recovery  can  be  brought  about.  The  chief 
circumstances  which  influence  the  pi'ognosis  are  age,  the  prospect  being 
worse  in  very  young  than  in  old  persons  ;  the  genei'al  condition  of  th 
patient,  the  disease  being  much  less  serious  in  stout  individuals  ;  the  cause 
of  the  complaint ;  the  amount  of  sugar  and  urine  passed ;  the  severity 
of  the  general  symptoms ;  the  presence  or  absence  of  complications,  and 
their  naturae ;  the  duration  and  progress  of  the  case ;  and  the  results 
of  treatment,  as  well  as  whether  this  is  properly  carried  out  by  the 
patient.  Any  person  suffering  from  diabetes  should  be  particularly 
cautioned  against  exposure  to  wet  and  cold,  and  other  recognized  causes 
of  disease. 

Treatment. — Cases  of  diabetes  must  necessarily  call  for  much  diver 
sity  in  their  management,  and  no  case  ought  to  be  subjected  to  treat 
ment  until  its  nature  and  the  conditions  present  have  been  ascertained 
as  fully  as  possible ;  there  are,  however,  certain  general  principles 
to  be  followed,  to  which  attention  will  now  be  directed.  At  the  outset 
it  is  most  impoi'tant  to  impress  upon  patients  that  they  must  be  prepared 
to  place  themselves  under  strict  discijiline  and  guidance,  and  that  much 
of  the  success  of  treatment  will  depend  upon  their  own  conduct. 

1.  The  first  indication  almost  universally  recognized  in  the  ti-eatment 
of  diabetes  is  regulation  of  the  diet.  The  object  aimed  at  is  to  pro- 
hibit, or  to  restrict  within  proper  limits,  the  consumption  of  such 
articles  as  contain  sugar  or  starch,  especially  ordinary  bread  or  flour; 
sugar  in  any  form ;  honey ;  vegetables  and  fruits  containing  starch 
or  sugar,  namely,  potatoes,  peas,  beans,  carrots,  turnips,  parsnips,  straw- 
bei'ries,  raspberries,  plums,  gooseberries,  cm-rants,  apples,  pears,  &c. ; 
rice  ;  prepared  varieties  of  stai-ch,  such  as  arrowroot,  sago,  macaroni, 
tapioca,  and  vermicelli ;  shell-fish,  and  the  soft  parts  of  crabs  and 
lobsters.  Animal  food,  including  meat,  poultry,  game,  and  fish,  should 
be  the  main  diet,  with  the  exception  of  liver.  Dr.  Lauder  Brunton  has 
suggested  the  use  of  raw  meat,  finely  chopped,  and  mixed  with  pepper 
and  salt.  The  chief  substitutes  for  bread  which  are  employed  include 
bran-cake  or  biscuits,  gluten  bread,  almond  rusks  and  biscuits,  or  very 
thin  slices  of  bread  toasted  until  they  are  almost  black.  Eggs,  cream, 
butter,  cheese,  broths,  soups,  blanc-manges,  custards,  and  jellies  are 
admissible ;  also  vegetables  containing  little  or  no  sugar  or  starch, 
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such  as  greeu  cabbage,  Brussels  sprouts,  green  lettuce,  cress,  mustard 
spinach,  cucumber,  and  celery.  Saccharine  has  been  much  used  as  a 
substitute  for  sugar  m  cases  of  diabetes,  but  is  apt  to  disagree. 

The  question  of  drink  is  one  of  much  moment.    Milk  i1  theoretically 
contra-mdicated  m  diabetes,  because  it  contains  a  quantity  of  suo-ar  but 
It  has  been  found  m  some  instances  that  when  given  in  moderate 
quantities  milk  is  not  injurious,  and  may  even  prove  highly  beneficial. 
Iherefore  it  is  allowable  to  try  the  effects  of  a  regulated  amount  of  this 
article  of  diet  m  any  individual  case,  being  guided  accordingly  in  its 
subsequent  administration.    The  milk  may  be  mixed  with  lime-water 
or  soda-water.    Cream  may  be  given  in  abundance,  if  it  agrees  with 
the  patient.     Dr.   Donkm  has  advocated  the  treatment  of  diabetes 
entirely  by  skimmed  milk,  given  in  quantities  of  from  six  to  eight 
or  even  twelve  pints  daily,  and  continued  for  several  weeks  if  necessary 
no  other  food  or  medicine  being  allowed.    My  experience  of  this  treat- 
ment IS  anything  but  favourable,  but  I  have  found  much  benefit  result 
trom  giving  a  considerable  quantity  of  skimmed  milk  daily,  as  much  as 
three  or  four  pints,  along  with  other  food.    Dr.  Lauder  Brunton  has 
recommended  the  use  of  butter-milk.    Koumiss  is  useful  in  some  cases 
I  he  balance  of  evidence  is  decidedly  against  the  consumption  of  alcoholic 
shmulants  to  any  considerable  extent  in  diabetes.    A  small  quantity  is 
frequently  serviceable,  those  forms  of  stimulant  being  employed  which 
are  most  free  from  sugar,  namely,  dry  sherry,  bitter  ale!  brandy  or  whisky 
well  diluted,  claret,  and  burgundy.    Tea  and  coffee  without  sugar  may 
tie  allowed  ;  and  also  cocoa  made  from  the  nibs,  provided  it  agrees  It 
IS  not  desirable  to  restrict  the  quantity  of  liquid  too  much,  but  it  must 
be  moderated  so  far  as  the  feelings  of  the  patient  will  permit.  Most 
injurious  is  it  to  cut  off  the  supply  of  liquids  suddenly,  and  I  have  known 
a  rapidly  fatal  issue  result  from  this  cause.    Thirst  may  be  relieved  by 
ice  or  iced  water;  by  acid  cMnks,  of  which  a  solution  of  phosphoric  acid 
has  been  much  recommended;  or  by  a  weak  solution  of  cream  of  tartar, 
^rout  affirmed  that  tepid  liquids  relieve  thirst  better  than  cold  The 
Bristol  Hotwells,  Carlsbad,  Vichy,  and  Neuenahr  waters  are  said  to  have 
some  direct  mfiuence  upon  diabetes,  in  addition  to  being  serviceable 
as  a  drink,  whilst  the  Carlsbad  waters  have  also  a  more  or  less  aperient 
action     A  mineral  water  named  the  Bethesda  water  has  obtained  con- 
siderable reputation  in  the  treatment  of  diabetes,  but  on  no  adequate 
.grounds.  ^ 

It  is  highly  important  to  attend  to  the  following  points  in  regulating 
the  diet  in  diabetes:-!.  The  change  should  be  brought  about  gradually 
and  not  suddenly.  2.  Frequent  variations  in  the  food  should  be  made 
amongst  those  articles  which  are  permissible.  3.  In  many  cases  it  is 
necessary  to  watch  carefully  that  the  regimen  laid  down  is  strictly 
adhered  to  especially  during  the  early  period  of  treatment,  and  in 
aealing  with  Ignorant  patients.  4.  Every  individual  case  must  be  studied 
for  itself  and  the  advisability  of  persevering  in  the  restricted  diet  or 
not  must  be  judged  by  the  results.  In  some  instances,  where  there  is 
much  loathing  for  food,  a  little  ordinary  bread  is  often  of  great  service 
Again,  It  a  fair  trial  of  the  recognized  diet  does  not  seem  to  lead  to  any 
improvement,  or  if  the  general  condition  is  becoming  worse,  as  may 
especially  happen  when  the  disease  is  far  advanced,  it  may  be  desirable 
to  let  tiie  patient  follow  his  own  inclinations,  guided  by  intelligence  and 
Z^^Tf  'T'"" '  ,«°^^«*™«s  also  patients  cannot  possibly  take  the  pre- 
scnbed  food,  and  then  a  mixed  diet  must  be  permitted 
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Allusion  may  be  here  made  to  the  saccharine  treatment  of  diabetes,  in 
whicli  sugar  and  honey  are  administered  in  considerable  quantities,  any 
diet  being  allowed.  This  has  been  proved  to  be  decidedly  injurious  in 
the  majority  of  cases. 

2.  General  hygienic  management  is  highly  important  in  diabetes. 
The  patient  should  be  completely  clad  in  flannel  or  other  warm  material ; 
and  should  have  two  or  three  warm  baths  every  week,  with  an  occasional 
Turkish  bath,  or  a  vapour-bath,  followed  by  the  tepid  douche.  The  use 
of  air-douches  over  the  cervical  and  upper  dorsal  spine  has  also  been 
specially  recommended.  Change  of  air,  especially  to  the  sea-side,  with 
sea-bathing,  is  useful  in  some  cases ;  while  in  others  a  course  of  treat- 
ment at  Cai'lsbad  does  good.  Regular  and  sustained  active  exercise  in 
moderation  is  often  of  great  service  ;  and  gymnastic  exercises  have  been 
advocated  in  some  cases.    Massage  may  also  be  beneficial. 

3.  Therapeutic  treatment. — Numerous  medicines  have  been  brought 
forward,  which  are  supposed  to  have  a  direct  curative  influence  upon 
diabetes,  especially  in  limiting  the  amount  of  urine  and  sugar  dis- 
charged. The  principal  of  these  include  opium,  given  in  gradually 
increasing  doses  up  to  gr.  vi-xx  daily ;  codeine,  in  doses  of  from  gr.  ^  to 
gr.  iij  ;  morphine  ;  belladonna;  alkaline  bicarbonates ;  pepsine  ;  rennet  ; 
arsenic,  in  the  form  of  Fowler's  solution,  arsenite  of  bromine,  or  arseni- 
cated  lithia-water ;  iodine  or  iodide  of  potassium,  in  cases  supposed  to 
have  a  syphilitic  origin  ;  bromide  of  potassium;  conine  ;  cannabis  indica  ; 
lactic  acid  or  lactate  of  sodium ;  glycerine  ;  quinine ;  salicylic  acid  or 
salicylates  ;  antipyrin ;  ergot ;  ether ;  valerian ;  permanganate  of 
potassium ;  peroxide  of  hydrogen  ;  and  jambul  seeds.  These  are  sup- 
posed to  act  through  their  influence  upon  the  nervous  system  ;  by  pro- 
moting the  decomposition  and  combustion  of  sugar ;  by  supplying  a 
readily  combustible  substance  in  its  place ;  and  in  various  other  ways. 
Opium  and  its  alkaloids  are  of  most  value  in  the  majoiity  of  cases.  Dr. 
Mitchell  Bruce  and  Prof.  Fraser  have  found  morphine  most  beneficial ; 
others  pi'efer  codeine.  Dr.  Bruce  found  that  the  effect  upon  the  excre- 
tion of  sugar  was  greater  when  the  moi'phine  was  taken  by  the  stomach 
than  injected  subcutaneously.  Ralfe  has  noticed  that  different  patients 
tolerate  one  preparation  better  than  another,  and  such  has  also  been  my 
experience.  A  combination  of  opium  and  belladonna  has  been  found 
useful  in  some  cases. 

4.  Symptomatic  treatment  often  calls  for  attention  in  diabetes,  this 
being  especially  directed  to  the  digestive  organs;  to  the  general  condi- 
tion and  state  of  the  blood  ;  to  nervous  disturbance,  in  the  way  of  sleep- 
lessness and  restlessness;  and  to  the  vai-ious  complications.  These 
conditions  must  be  managed  on  ordinary  principles.  Iron,  especially 
in  the  form  of  tincture  of  perchloride,  as  well  as  other  tonics,  are  often 
of  much  service.  Cod-liver  oil  is  also  valuable  in  many  cases.  It  must 
be  borne  in  mind  that  complications  may  considerably  modify  the  treat- 
ment of  cases  of  diabetes.  For  diabetic  coma  the  chief  measures  which 
have  been  advocated  are  transfusion  ;  inhalation  of  oxygen  ;  the  adminis- 
tration of  antizymotics,  such  as  carbolic  acid,  salicylic  acid  or  its  salts,, 
or  thymol ;  free  action  upon  the  bowels  ;  the  use  of  repeated  vapour- 
baths  ;  the  administration  of  alkalies  and  stimulants  by  enemata ;  and 
intravenous  injection  of  a  saline  solution  of  carbonate  of  sodium. 
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II.  Diabetes  Insipidus — Polyuria — -PouYDrPsiA. 

Pathology  and  Etiology. — The  Eetiology  of  diabetes  insipidus  is 
veiy  obscure,  but  the  complaint  seems  to  be  allied  to  diabetes  mellitus. 
The  probable  immediate  cause  of  the  excessive  flow  of  urine,  which  is 
one  of  the  chief  characteristics  of  the  complaint,  consists  in  dilatation 
of  the  renal  vessels,  due  to  paralysis  of  their  muscular  coat,  resulting- 
from  deranged  innervation.  The  condition  can  be  induced  experi- 
mentally by  irritating  a  spot  in  the  floor  of  the  fourth  ventricle  imme- 
diately above  the  auditory  nuclei ;  by  section  of  the  great  splanclmic 
nerve;  by  section  of  the  sympathetic  trunk  in  the  chest  above  the  origin 
of  the  splanchnic  nerves  ;  and  by  section  of  the  vagus  nerve  and  elec- 
trization of  its  peripheral  end.  It  has  also  been  attributed  to  injury  of 
the  nervous  centres,  especially  resulting  from  blows  inflicted  on  the 
front  of  the  skull,  by  which  the  posterior  part  of  the  brain  was  injured ; 
to  injuries  affecting  the  sympathetic  trunk ;  to  oi-ganic  diseases  of  the 
brain  and  cord,  such  as  grey  degeneration  of  the  floor  of  the  fourth 
ventricle,  meningitis,  and  growths  in  the  brain  ;  to  pressure  ujjon  the 
splanchnic  nerves,  the  solar  plexus,  or  the  pneumogastric  nerves,  by 
tumoui's  or  aneurisms ;  to  depressing  emotions ;  and  to  hysteria, 
neuralgia,  and  other  nervous  disorders.  The  lesions  in  the  brain  have 
nearly  always  been  found  in  the  cerebello-medullary  region.  Among 
other  alleged  causes  of  polyuria  should  be  mentioned  exposure  to  cold; 
drinking  cold  water  when  the  body  is  heated ;  abuse  of  alcoholic 
stimulants  ;  violent  effort  and  muscular  strain  ;  and  previous  febiile  or 
inflammatory  attacks.  The  complaint  is  much  more  common  in  childi'en 
than  adults.  It  is  occasionally  hereditar3%  or  diabetes  mellitus  may 
have  existed  in  the  parent. 

Symptoms. —  Diabetes  insipidus  is  characterized  by  great  thirst ;  with 
an  increased  flow  of  urine,  which  is  watery  and  usually  of  low  specific 
gravity,  but  does  not  contain  any  sugar  or  other  abnormal  ingredient. 
The  quantity  of  urine  discharged  may  be  enormous,  sometimes  exceed- 
ing considerably  the  amount  of  fluid  taken  into  the  system ;  and  the 
proportion  of  solids  discharged  in  the  twenty-four  hours  may  be  normal, 
excessive,  or  below  par.  Usually  they  are  in  excess,  especially  the  urea, 
and  occasionally  a  condition  of  so-called  azoturia  is  present.  Frequent 
micturition  is  often  observed.  Patients  suffering  from  diabetes  insipidus 
have  been  sometimes  known  to  drink  their  own  urine,  if  their  drink 
was  restricted.  Occasionally  they  enjoy  excellent  health,  but  more 
commonly  present  moj'e  or  less  of  the  symptoms  which  are  noticed  in 
diabetes  mellitus,  especially  a  dry  and  harsh  skin,  loss  of  flesh,  weak- 
ness, sensitiveness  to  cold,  and  dryness  of  the  mouth.  In  most  cases  the 
appetite  is  not  excessive,  bat  sometimes  it  is  voracious.  Epigastric 
pain  and  constipation  are  often  complained  of.  As  a  rule  diabetes 
msipidus  is  chronic  in  its  onset  and  course ;  occasionallj^  it  sets  in 
suddenly.  Recovery  is  extremely  exceptional,  but  death  usually  results 
from  some  organic  coni])lication.  Occasionally  tlie  fatal  termination 
IS  preceded  by  progressive  wasting  and  exhaustion,  total  anorexia, 
diari'hoea,  and  vomitino-. 

i  reatment. — Opium,  valerian,  camphor,  nitrate  of  potassium,  prepara- 
tions of  iron,  ergot,  iodide  of  potassium,  arsenic,  belladonna,  bx'omide  of 
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potassium,  salicylate  of  sodium,  antipyrin,  dilute  nitric  acid,  and 
pilocarpin  by  subcutaneous  injection,  are  the  chief  medicines  which 
have  been  recommended  in  the  treatment  of  diabetes  insipidus.  With- 
di-awal  of  liquids  from  the  diet  has  not  proved  successful.  The  use  of 
the  constant  galvanic  current,  applied  over  the  hypochondrium,  or  to 
the  neck  and  spinal  column,  has  been  advocated.  The  general  health 
and  digestive  functions  must  be  attended  to ;  and  symptoms  treated  as 
they  arise. 
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In  treating  of  local  diseases  in  the  following  pages,  the  plan  is  adopted 
of  giving  a  summary  of  the  general  clinical  characters  which  belong  to 
the  sevei-al  organs  and  systems,  and  of  the  methods  to  be  employed  in 
their  clinical  investigation,  before  entering  upon  the  consideration  of 
the  individual  affections  to  which  they  are  liable.  It  may  be  stated 
once  for  all,  however,  that  it  is  always  of  essential  impoi'tance  to  study 
the  constitutional  condition  of  the  patient,  as  this  materially  influences 
the  diagnosis,  prognosis,  and  treatment  of  local  affections.  Some  of  the 
more  important  symptoms  will  be  discussed  as  fully  as  the  limits  of  this 
work  permit. 


Chapter  I. 

DISEASES  OF  THE  MOUTH,  TONGUE,  AND  SALIVARY 

GLANDS. 

Clinical  Characters. — Important  indications  are  often  afforded  by 
the  month  and  tongue  with  regard  to  the  state  of  the  system  generally, 
as  well  as  of  the  alimentary  canal  and  its  associated  organs,  but  these 
parts  may  also  be  the  seat  of  local  affections,  to  which  attention  will  now 
be  directed.  Their  presence  may  be  revealed  by  more  or  less  of  the 
following  symptoms  and  signs  : — 

1.  Morbid  sensations,  such  as  pain,  soreness,  or  a  feeling  of  heat 
or  diyness ;  as  well  as  various  derangements  of  the  sense  of  taste. 
2.  More  or  less  interference  with  the  actions  carried  on  in  the  mouth, 
namely,  mastication,  sucking,  the  first  stage  of  deglutition,  and  articula- 
tion. These  acts  are  also  often  attended  with  pain.  3.  Changes  in 
the  fpiantity  or  quality  of  the  saliva ;  or  the  escape  of  abnormal 
discharges,  such  as  pus,  blood,  or  other  materials.  4.  A  disagreeable 
odour  of  the  breath,  which  may  amount  to  extreme  foetor.  .5.  Inter- 
ference with  the  act  of  breathing  occasionally,  owing  to  mechanical 
obstnxction  to  the  entrance  of  air.  6.  A  change  in  colour,  or  the  existence 
of  any  swelling,  deposit,  ulceration,  or  other  morbid  condition,  as  dis- 
closed on  objective  examination  of  the  mouth,  aided  by  a  good  light. 
At  the  same  time  the  absoi-bent  g^lands  in  the  neighbourhood  should  be 
examnied. 
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I.  Inflammation  of  the  Mouth — Stomatitis. 

Stomatitis  is  a  very  common  affection,  and  occurs  under  several  forms. 
Its  varieties  are: — 1.  Catarrhal.  2.  Follicular.  3.  Aphthous.  4. 
Ulcerative.    5.  Parasitic.    6.  Gangrenous.    7.  Mercurial. 

^Etiology. — The  chief  predisposivij  causes  of  stomatitis  are: — 1.  Age, 
the  different  forms  being  far  most  common  in  infants  and  young 
children.  2.  Imjjroper  hygienic  conditions,  sncli  as  want  of  cleanliness, 
impure  air,  or  an  tinhealthy  residence.  3.  Errors  in  diet,  or  an  insuffi- 
cient supply  of  food.  4.  Certain  unhealthy  conditions  of  the  system; 
or  the  pi'esence  of  certain  diseases.  The  different  forms  of  stomatitis 
are  exceedingly  rife  among  the  children  of  the  poor,  especially  those 
living  in  large  towns.  This  applies  particulai'ly  to  the  more  severe 
varieties  of  the  disease,  the  gangrenous  form  being  rarely  met  with 
except  amongst  this  class  of  patients.  Infants  who  are  brought  up  by 
hand,  or  fed  on  artificial  food,  are  very  commonly  affected  ;  as  well  as 
those  who  have  been  suckled  for  too  long  a  time,  oi'  have  been  nursed 
by  an  unhealthy  mother.  Children  who  are  debilitated  from  any  cause, 
and  those  prematurely  born,  are  also  very  prone  to  this  class  of  diseases. 
They  are  common  in  cases  of  congenital  syi^hilis ;  and  as  complications 
or  sequel  EG  of  some  of  the  exanthemata.  Tlirush  is  frequently  associated 
with  typhoid  fever ;  or,  in  adults,  with  chronic  wasting  diseases, 
especially  phthisis.  Gangrenous  stomatitis  rarely  occurs  except  after 
some  acntt;  illness,  ])articularly  severe  measles. 

Exciting  causes. — 1.  Local  irritation  is  one  of  the  most  frequent 
causes  of  stomatitis.  This  may  arise  from  want  of  cleanliness  of  the 
mouth,  dentition,  decayed  teeth,  sucking  imperfectly-formed  or  inflamed 
nipples  or  for  too  long  a  time;  as  well  as  from  all  forms  of  mechanical 
or  chemical  irritation,  undue  heat  or  cold,  excessive  smoking,  wounds, 
ulcers,  and  other  local  morbid  conditions.  2.  The  milder  varieties 
may  be  dependent  upon  disorder  of  the  alimentary  canal.  Repeated 
follicular  stomatitis  in  adults  generally  indicates  some  gastric  de- 
rangement. 3.  The  presence  of  some  poison  in  the  blood  frequently 
excites  stomatitis.  This  partly  explains  its  occurrence  in  the  acute 
specific  fevers.  Certain  metallic  poisons,  however,  are  those  which 
ordinarily  and  chiefly  act  in  this  way,  especially  mercury.  4.  Inflam- 
mation of  the  mouth  may  be  due  to  extension  from  neighbouring 
parts.  Hence  it  may  be  associated  with  erysipelas  of  the  face ;  or 
with  throat-affections.  5.  Contagion  originates  some  forms  of  stomatitis. 
Thrush  is  the  result  of  a  parasitic  fungus,  the  oidium  albicans  (see' 
Fig.  19),  and  it  can  be  propagated  by  direct  transplantation  of  this 
fungus,  though  it  does  not  usually  spi'ead  in  this  way,  being  probably  due 
to  the  presence  of  the  spores  in  the  air,  which  in  the  mouth  find  favourable 
conditions  for  their  development  in  the  decomposing  food  and  epithe- 
lium, their  growth  being  aided  by  the  pai-ts  being  kept  at  rest,  and  by 
want  of  cleanliness.  Some  authorities  believe  that  ulcerative  stomatitis 
is  contagious.  Dr.  Sansom  has  described  minute  translucent  bodies  in 
active  movement  in  the  blood  and  excretions  during  life  in  a  case  of 
gangrenous  stomatitis,  which  he  considers  to  be  of  the  nature  of 
organisms.  Inoculation  with  the  infected  blood  induced  septicaemia, 
with  the  manifestation  of  similar  characteristic  motile  particles. 
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Symptoms. — The  clinical  history  of  each  variety  of  stomatitis  will 
need  a  brief  description. 

1.  Simple  01'  Catarrhal. — When  acute,  this  form  of  stomatitis  begins 
as  small  liriylit  Tv.d  patches  on  the  inside  of  the  cheeks,  oi'  at  the  angles 
of  the  mouth.  Ultimately  by  extension  and  coalescence  of  the  ^^atches 
the  whole  mucous  lining  maj''  be  involved.  There  is  more  or  less  swell- 
ing of  the  affected  parts.  At  first  the  surface  is  dry,  but  soon  excessive 
secretion  forms,  containing  many  imj^erfect  cells.  Superficial  erosions 
or  ulcerations  are  often  produced.  The  subjective  sensations  are  pain 
or  soreness,  heat,  a  slimy  feeling  in  the  mouth,  and  impaired  or  unplea- 
sant taste.  The  breath  is  often  disagreeable.  Generally  the  alimentary 
canal  is  out  of  order,  as  evidenced  by  a  furred  tongue,  loss  of  appetite, 
and,  in  children,  by  disordei'ed  bowels  and  flatulence.  Children  are  also 
irritable  and  sleepless.  Catarrh  of  the  mouth  often  occurs  as  a  chronic 
affection. 

2.  Follicular  or  Papillary. — At  first  little  red  raised  spots  are  seen, 
which  ft'cl  hard;  these  ai-e  due  to  enlarged  and  obstructed  mucous 
follicles.  As  a  rule  they  soften  and  burst,  discharging  their  contents, 
and  leaving  small,  circular,  well-defined  ulcers,  with  some  surrounding- 
redness.     A  good  deal  of  soi/cness  is  complained  of. 

3.  Aphthous  or  Croupous. — Much  confusion  has  existed  with  regard 
to  what  is  meant  by  aphtlue,  but  it  seems  best  to  I'estrict  the  term  to 
certain  small  ulcerations,  which  have  a  special  mode  of  origin.  They 
■commence  as  little  whitish  or  whitish-yellow  spots  on  the  lips,  cheeks, 
palate,  or  tongue,  which  are  often  in  considerable  numbei-,  and  may 
become  confluent.  Moi'e  or  less  redness  surrounds  each  spot.  These  ai'e 
generally  considered  to  be  vesicular,  and  to  contain  a  fluid,  which  usually 
becomes  opaque,  Avhile  the  vesicles  ultimately  rupture.  Some  authorities, 
however,  regard  them  as  solid  exudations  under  the  epithelium,  of  a 
croupous  nature,  which  become  detached  frcmi  the  circumference 
towards  the  centre,  leaving  superficial  ulcerations.  Aphthous  stomatitis 
is  usually  attended  with  much  pain,  rendering  sucking,  mastication, 
deglutition,  or  even  speaking  difhcult  to  perform.  The  buccal  secretion 
is  increased,  and  there  may  be  much  salivation.  The  breath  has  often  a 
very  disagreeable  smell.  Infants  are  usually  feverish  and  restless,  even 
for  some  days  before  the  a])htha3  appear.  They  refuse  nouiishment,  but 
are  thirsty.  The  tongue  is  furred  ;  and  diai-rhcca  or  vomiting  ma)^  be 
present. 

■i.  Ulcerative  or  Diphtheritic  — Gyngivitis  Ulcerosa. — This  is  a 
form  of  inllammation  wlacli  usuall}'  euds  in  extensive  and  unhealthy 
ulceration,  and  it  may  assume  an  epidemic  character.  It  is  I'egarded  by 
some  as  being  of  a  diphtheritic  nature.  As  a  rule  it  begins  on  the  margin 
of  the  lower  gums  in  front,  but  may  extend  backwai'ds,  or  involve  the 
lips,  cheeks,  or  tongue.  The  gums  appear  much  congested,  swollen,  and 
spongy ;  bleed  very  readily ;  and  seem  to  be  separated  from  the  teeth. 
Soon  a  deposit  is  observed,  in  the  form  of  membranous-looking  patches, 
at  first  whitish,  but  speedily  becoming  grey  or  even  black.  Tolerably 
tirm  and  adherent  at  the  outset,  and  leaving  a  bleeding  surface  when 
detached,  the  substance  shortly  becomes  soft  and  pulpy.  It  has  been 
stated  that  the  mucous  membrane  itself  is  involved,  a  diphtheritic  slough 
being  formed.  The  patches  usually  separate,  leaving  iri'egular  ulcers, 
which  may  spread  and  run  together  so  as  to  give  rise  to  an  extensive 
ulcerated  line  or  surface.  The  margins  of  the  ulcers  are  raised,  the  sur- 
rounding membrane  being  congested,  swollen,  and  cedematous.  They 
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are  usually  not  deep,  and  their  surface  is  covered  with  a  pulpy  yellowish 
substance.  If  properly  treated,  they  generally  heal  quickly,  but  in  some 
cases  serious  results  follow,  the  teeth  dropping  out,  and  the  jaws  becom- 
ing carious  or  necrosed. 

The  subjective  symptoms  are  generally  severe.  There  is  a  great  deal 
of  pain,  increased  by  movement  of  the  jaws  or  other  local  iiTitation ; 
hence  there  is  much  difficulty  in  chewing  or  swallowing.  The  saliva  is 
very  abundant,  and  is  frequently  mixed  with  blood  and  other  matters. 
The  breath  is  very  foetid.  Often  the  glands  in  the  neighbourhood  are 
enlarged  and  tender.  In  most  cases  the  constitutional  sj'mptoms  are  but 
slight. 

5.  Parasitic  or  Fungous — Thrush — White  Mouth. — By  these  and 
othei'  names  a  vai-iety  of  stomatitis  is  desci'ibeil,  which,  as  already 
stated,  is  due  to  a  parasitic  fuiigus,  the  oidium  albicans  (Pig.  19). 
Gravitz  states  that  this  fungus  is  a  yeast,  probably  the  mycoderma  vini. 
At  first  red  patches  form,  on  which  whitish  points  appear,  which  may 
extend  and  coalesce  into  considerable  patches  of  variable  thickness. 
They  look  like  curdled  milk,  being  of  a  soft  consistence,  and  soon  be- 
coming easily  detached.  They  consist  of  epithelium  and  fat,  in  which 
are  imbedded  the  sporules  and  filaments  of  the  fungus.  The  deposit 
first  appears  generally  about  the  angles  of  the  mouth,  but  maybe  noticed 
on  any  jjart  of  this  cavity,  and  even  extends  occasionally  to  the  pharynx, 

larynx,  oesophagus,  or,  very  rarely,  to  the 
stomach.  There  is  necessarily  a  good  deal 
of  pain  and  soreness  about  the  mouth,  which 
is  hot  and  dry,  the  saliva  being  diminished 
in  quantity  at  first. 

Very  young  infants  are  subject  to  thrush 
as  a  distinct  affection,  which  is  preceded  by 
some  slight  febrile  disturbance,  and  attended 
with  digestive  disorders,  evidenced  by 
vomiting,  diarrhoea,  pain,  tenderness,  and 
swelling  of  the  abdomen,  and  irritation 
about  the  anus.  In  most  cases,  however, 
the  condition  is  associated  with  some  pre- 
existing disease,  especially  certain  acute 
specific  fevers,  and  chronic  exhausting 
diseases,  such  as  phthisis.  Under  these  cir- 
cumstances there  may  be  no  symptoms.  In 
connection  with  the  acnte  specific  diseases 
the  presence  of  thrush  does  not  add  to  the 
danger,  but  in  the  chronic  affections  it  is 
often  a  sign  of  approaching  death. 

6.  Gangrenous — Cancrum  Oris — Noma 
— Water  Canker. — This  is  a  very  rare,  but 
exceedingly  dangerous  form  of  stomatitis.  It  begins  insidiously, 
and  almost  invariably  first  affects  one  of  the  cheeks,  attacking  its 
inner  surface.  When  the  patient  comes  under  observation,  there  is 
usually  a  circumscribed  hard  swelling  in  the  cheek,  with  surrounding 
oedema.  The  skin  covering  it  is  tense,  shining,  hot,  and  generally  red, 
the  colour  shading  off  from  the  centre,  which  is  bright ;  sometimes  the 
surface  is  pale  or  mottled.  The  mucous  membrane  is  merely  reddened 
at  the  outset,  but  soon  becomes  discoloured  and  gangrenous,  and  a 
vesicle  often  rises  upon  it.    Then  a  small  irregular  ulcer  forms,  with 
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jago'ed,  red  or  livid  edges,  and  a  sloughy  sni'face.  After  a  time  the 
central  spot  of  bright  redness  becomes  livid,  and  finally  black,  being 
converted  into  a  diy  slough,  which  extends  rapidly.  At  the  same  time 
the  gangrene  is  spreading  internally,  so  that  finally  the  entire  cheek 
may  be  affected,  or  even  one  half  of  the  face  oi'  more,  while  the  gums, 
lips,  and  tongue  ax'e  also  frequently  involved  to  a  variable  extent.  When 
the  sloughs  separate  the  mouth  is  opened  up,  the  teeth  often  drop  out, 
and  the  bones  may  be  exposed  and  necrosed.  A  hideous  excavation 
with  ragged  gangrenrras  edges  is  left,  which  may  still  go  on  spreading. 
If  the  destructive  process  is  checked,  the  sui'face  may  clean,  granulate, 
and  cicati'ize,  but  great  defoi'mity  often  results,  with  adhesion  of  vai'ious 
structures. 

The  gangrene  does  not  necessarily  spread  to  the  extent  just  described. 
It  may  only  pi-oduce  a  hole  in  the  cheek,  which  ultimately  closes  up,  or 
remains  as  a  fistulous  opening.  The  glands  and  tissues  around  are 
always  infiltrated,  swollen,  and  hard. 

One  of  the  most  striking  features  of  this  disease  consists  in  the  fact 
that  pain  and  tenderness  maybe  either  veiy  slight,  or  altogether  absent. 
A  large  quantity  of  saliva  flows  from  the  mouth,  which  is  extremely 
foetid,  and  mixed  with  blood  and  gangrenous  discharges.  Serious 
ha?morrhage  does  not  occur,  because  the  vessels  are  blocked  up  by 
coagala.    The  breath  has  an  excessively  foul,  gangrenous  odour. 

The  (jeneral  symptoms  vary  considerably,  but  it  is  often  observed  that 
even  when  the  disease  is  extensive,  they  are  by  no  means  severe.  Much 
will  depend  upon  the  previous  condition  of  the  patient.  There  is  not 
much  fever  as  a  rule,  the  skin  being  cool ;  and  the  strength  may  be 
fairly  maintained  for  a  while,  at  the  same  time  food  being  taken  eagerly. 
The  pulse  at  first  is  rather  frequent.  As  the  disease  progresses  there  is 
a  tendency  to  prostration,  the  patient  ultimately  becoming  extremely  low 
and  asthenic,  with  a  very  feeble  and  small  pulse.  Food  may  be  taken  to 
the  last,  and  there  is  much  thirst.  Diarrhoea  often  sets  in.  The  patient 
frequently  becomes  delirious  or  droAvsyin  fatal  cases.  Death  may  result 
from  septica^nia  or  asthenia. 

V.  Mercurial. — The  first  effect  of  nicrcnry  is  to  cause  redness  and 
tumefaction  of  the  gums,  which  feel  tender  and  bleed  readily  ;  while 
the  patient  experiences  a  peculiar  metallic  taste,  the  saliva  is  in- 
creased, and  the  breath  has  a  characteristic  unpleasant  odour. 
Afterwards  superficial  greyish  sloughs  and  ulcerations  form  along  the 
margins  of  the  teeth,  and  the  gums  become  detached,  the  teeth 
loosening  or  even  falling  out.  There  may  be  extensive  inflammation 
of  the  mouth  and  tongue,  ending  in  ulceration,  suppuration,  or  actual 
gangrene.  Salivation  becomes  vezy  pi'ofuse,  various  discharges  being 
mixed  with  the  saliva.  The  salivary  and  lymphatic  glands  and  other 
neighbouring  structures  are  swollen  and  painful  ;  while  much  pain  is 
experienced  in  the  mouth  and  face,  with  difficulty  in  moving  the  jaws, 
m  swallowing,  and  in  speaking.  Only  slight  constitutional  symptoms 
are  usually  observed. 

Although  the  subject  has  already  been  discussed  under  syphilis,  it  is 
necessary  to  refer  here  to  the  effects  of  stomatitis,  especially  mercurial, 
upon  the  teeth.  This  complaint  leads  chiefly  to  defective  formation 
of  enamel,  and  the  teeth  become  of  bad  colour,  eroded,  pitted,  or 
"  honeycombed,"  and  often  show  a  transverse  furrow  crossing  them  at 
the  same  level.  Mr.  Hutchinson  regards  the  first  permanent  molars  as 
the  test  teeth  of  infantile  stomatitis,  and  next  to  these  the  incisors. 
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Magitot  maintains,  however,  that  the  enamel  defects  are  due,  not  so 
much  to  stomatitis,  as  to  interference  with  development  brought  about 
through  the  nervous  system,  in  connection  either  with  infantile  convul- 
sions, or  with  severe  illness  during  early  life. 

Diagnosis. — The  difl'ei-ent  foims  of  stomatitis  are  readily  recognized 
when  the  mouth  is  properly  examined.  In  infants  it  is  highly  impoi-tant 
to  bear  these  complaints  in  mind,  and  to  look  to  the  mouth  should  these 
subjects  appear  to  be  ailing.  It  must  also  be  mentioned  that  the 
ulcerative  and  gajigrenous  varieties  sometimes  set  in  and  extend  very 
'insidiously,  giving  rise  to  little  or  no  evident  local  or  general  disturbance. 
PcBtor  of  the  breath  may  lead  to  their  discovery. 

Prognosis. — Most  cases  of  stomatitis  can  be  readily  cured,  if  appro- 
priate treatment  is  carried  out.  The  ulcerative  and  gangrenous  forms 
of  the  disease  may  prove  exti'eniely  serious  or  even  fatal.  In  chronic 
wasting  diseases,  especially  phthisis,  the  occurrence  of  thrush  may  indi- 
cate a  speedily  fatal  termination. 

Treatment. — The  indications  for  the  treatment  of  the  various  forms  of 
stomatitis  may  l)e  summed  up  as  follows  : — 

I.  Hygienic  conditions  must  be  properly  observed,  and  duly  regu- 
lated in  every  respect.  2.  Particular  attention  is  required  with  regard 
to  diet,  especially  in  the  case  of  infants.  If  they  are  suckling,  care 
must  be  taken  that  they  are  not  fed  too  frequently  or  excessively  ;  and 
that  the  nipple  is  properly  cleansed,  and  in  other  respects  satisfactory. 
At  the  same  time  the  mother's  health  must  be  looked  to,  and  she  must 
be  prevented  from  using  irritating  articles  of  food.  If  an  infant  is 
brought  up  by  hand,  good  milk  should  be  given,  while  the  feeding- 
bottle  must  be  kept  scrupulously  clean,  and  used  only  at  regular  intervals. 
Inquiry  should  also  be  made  as  to  any  artificial  diet  employed,  as  this  is 
often  of  a  very  irritating  nature.  3.  The  state  of  the  alimentary 
canal  frequently  needs  correction.  Aperients  are  called  for  in  many  cases, 
such  as  castor-oil,  a  dose  of  jalap  with  calomel,  or  rhubarb  with  magnesia 
or  grey  powder.  Antacids  are  also  valuable,  especially  lime-water  with 
milk,  carbonate  of  sodium  or  magnesium,  or  chalk.  4.  A  most  im- 
portant indication  is  to  attend  to  any  cause  of  local  irritation, 
such  as  dentition,  bad  teeth,  and  excessive  smoking.  In  the  case  of 
mercurial  stomatitis  of  course  the  withdrawal  of  the  drug  is  essential. 
5.  Local  applications  are  often  of  great  value.  In  simple  stomatitis 
nothing  is  I'equired,  unless  there  should  be  much  mucus  on  the  surface, 
when- it  is  desirable  to  wash  the  mouth  out  with  a  weak  solution  of  car- 
bonate of  sodium,  chlorate  of  potassium,  or  glycerine  of  boi-ax.  In  the 
aphthous,  follicular,  and  ulcerative  forms,  a  solution  of  chlorate  of  potassium 
is  very  valuable,  either  employed  as  a  mouth-wash,  or  directly  applied 
with  a  camel's  hair  brush.  If  there  is  much  irritation  demulcent  washes 
afford  relief,  such  as  thin  mucilage.  A  weak  solution  of  Condy's  fluid  is 
serviceable  for  the  purpose  of  checking  foetor.  Subsequently  astringent 
applications  are  often  called  for,  especially  alum  in  the  form  of  solution 
or  powder.  The  direct  application  of  nitrate  of  silver  to  ulcers  may  be 
requisite,  either  in  the  solid  form  or  as  a  solution.  In  the  treatment  of 
thrush  various  local  remedies  are  useful,  such  as  diluted  sulphurous  acid ; 
a  solution  of  sulphite  or  hyposulphite  of  sodium;  borax  and  honey  or 
glycerine  ;  vinegar  and  water ;  creasote  ;  bromide  of  sodium  with  glycerine 
and  water;  or  solution  of  chlorate  of  potassium.  Cancrum  oris  calls  for 
energetic  local  treatment.  The  gangrenous  surface  must  be  at  once 
freely  and  effectually  destroyed  by  strong  nitric  or  hydrochloric  acid, 
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the  foi'nier  being  prefei'able,  and  it  may  be  necessary  to  repeat  the 
application.  Antiseptic,  mouth-washes  should  then  be  freely  used,  such 
as  one  containing  Condy's  fluid,  chlorine,  carbolic  acid,  or  cai'bolate  of 
glycerine,  which  may  also  be  emj^loyed  as  local  dressings.  Chlorate 
of  potassium  solution  is  likewise  very  valuable  in  this  form  of  disease. 
Poultices  externally  are  also  required,  these  being  changed  frequently, 
and  sprinkled  with  some  antiseptic.  G.  General  treatment  is  called 
for  iu  some  instances.  In  the  majority  of  cases  (jf  ordinary  stomatitis 
no  general  treatment  is  required,  but  if  the  health  is  lowered  from  any 
cause,  it  is  important  to  use  measures  for  its  improvement.  When 
there  is  extensive  ulceration,  tonics  and  tincture  of  iron,  along  with 
nutritious  diet,  are  often  of  essential  service ;  and  the  internal 
administration  of  chlorate  of  potassium  also  leads  to  most  satisfac- 
tory results.  In  gangrenous  stomatitis  one  of  the  most  necessary  parts 
of  the  treatment  consists  in  keeping  up  the  patient's  strength  in  every 
possible  way,  by  means  of  nourishing  soujis,  wine  or  brandy,  ammonia 
and  decoction  of  bark,  mineral  acids,  or  quinine  with  tincture  of  iron. 
Chlorate  of  potassium  solution  should  be  employed  as  a  drink  at  the 
same  time.  The  internal  administration  of  sulphocai-bolate  of  sodium, 
sulphite  of  sodium,  or  other  antiseptics  is  recommended  in  this  form  of 
the  disease. 


II.  Glossitis. — Parenchymatous  Inflammation  of  the  Tongue. 

Glossitis  may  occur  either  as  an  acute  or  a  chronic  affection,  and  each 
form  needs  to  he  briefly  considered. 

A.  Acute  glossitis. — This  is  an  inflammation  of  the  actual  substance 
of  the  tongue,  leading  to  an  exudation  in  the  midst  of  its  muscular 
fibres,  and  in  exceptional  instances  involving  the  latter  also.  It  is  a 
rare,  but  very  acute  and  dangerous  affection. 

Etiology.  —  I.  Some  direct  irritation  is  almost  always  the  cause  of  acute 
glossitis,  which  may  result  from  mechanical  injury  ;  swallowing  boiling 
liquids ;  the  action  of  aciid  or  corrosive  substances  ;  or  a  sting  of  the 
tongue  by  some  insect,  especially  the  bee  and  wasp.  2.  It  is  very 
rarely  due  to  some  poison  in  the  system,  either  mineral  (mercury), 
animal,  or  vegetable.  3.  Occasionally  glossitis  occurs  as  a  complication 
or  sequela  of  one  of  the  exanthemata.  4.  In  extremely  rare  cases  it 
originates  from  extension  of  injlammation  from  neighbouring  partSi,  such 
as  the  tonsil. 

Symptoms. — The  entire  tongue  is  iisaally  implicated,  and  presents  the 
following  characters  : — The  organ  is  enlarged,  so  that  the  mouth  cannot 
contain  it,  and  it  may  even  project  some  distance  beyond  the  teeth, 
being  indented  at  the  sides,  and  the  pressure  exerted  upon  it  may  lead 
to  its  ulceration.  The  surface  is  dark  red,  generally  smooth,  shining, 
and  tense,  but  it  may  be  fissured.  The  dorsum  is  covered  with  fur, 
which  tends  to  be  brownish.  Owing  to  its  protrusion  and  exposure,  the 
tongue  soon  becomes  dry.  If  resolution  does  not  speedily  take  place, 
small  abscesses  are  liable  to  form  in  the  substance  of  the  organ,  which 
coalesce,  and  finally  burst  if  they  are  not  opened.  Rarely  gangrene 
occurs.  The  tongue  may  remain  lai'ge  for  a  considerable  time.  Acute 
glossitis  is  attended  with  marked  pain  and  tenderness,  a  feeling  of  heat, 
and  other  uncomfortable  sensations.  All  the  functions  of  the  tongue 
are   necessaiily  greatly  intei'fered   with.     Occasionally,  by  causing 
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mechanical  obstruction,  or  by  pressing  upon  or  setting  up  oedema  of  the 
larynx,  the  enlarged  organ  seriously  impedes  respiration,  and  may  even 
threaten  asphyxia.  There  is  much  salivation ;  while  the  breath  is  very 
offensive.  The  glands  and  tissiaes  around  are  usually  inflamed ;  and  the 
face  may  appear  tumid  and  congested,  in  consequence  of  pressure  upon 
the  jugular  veins. 

The  general  symptoms  are  severe  in  most  cases  of  acute  glossitis,  there 
being  much  inflammatory  fever,  v^^ith  marked  restlessness.  Nutrition 
becomes  greatly  impaired,  and  signs  of  imperfect  aeration  of  the  blood 
may  supervene. 

Diagnosis. — The  appearances  presented  by  the  tongue,  and  the  accom- 
panying local  symptoms,  are  sulficiently  characteristic  of  acute  glossitis. 

Prognosis. — Acute  glossitis  is  at  all  times  a  serious  affection,  but 
especially  when  it  results  from  severe  local  irritation.  It  may  lead  to 
speedy  suffocation.  The  formation  of  abscesses  increases  the  gravity  of 
the  pi'ognosis. 

Treatment. — The  first  thing  to  be  done  in  treating  acute  glossitis  is  to 
neutralize  any  cause  of  irritation,  if  possible,  as,  for  instance,  the  sting 
of  a  wasp,  which  should  be  immediately  touched  with  solution  of 
ammonia.  For  severe  glossitis  the  best  treatment  seeiiis  to  be  to  make 
free  and  deep  incisions  along  the  upper  surface  of  the  tongue.  In 
milder  cases  the  application  of  a  few  leeches  about  the  angles  of  the  jaw 
is  recommended.  Ice  should  be  constantly  given  to  suck,  and  the  parts 
must  be  kept  moist.  Saline  aperients  may  be  administered,  if  required. 
Ammonia  and  other  stimulants  are  often  of  great  service.  When  food 
cannot  be  swallowed,  it  may  be  necessary  to  administer  nutrient  enemata 
at  regular  intervals.  If  asphyxia  is  threatened,  it  is  sometimes  requisite 
to  perform  laryngotomy  or  tracheotomy.  Incisions  must  be  made  as  soon 
as  there  are  signs  of  abscesses  having  formed. 

B.  Chronic  glossitis  is  occasionally  met  with,  either  as  a  sequel  of 
the  acute  form,  or  as  the  result  of  some  chronic  irritation.  It  may 
affect  the  entire  tongue,  but  is  usually  partial,  the  organ  presenting 
indurated  fibrous  patches,  especially  on  its  margins.  A  peculiar  form  is 
described  under  the  term  glossitis  dissecaris,  in  which  the  tongue  presents 
deep  fuiTows  upon  its  surface,  which  tend  to  ulcerate. 

Treatment. — As  regards  the  treatment  of  chronic  glossitis,  compres- 
sion of  the  tongue,  ligature  of  the  lingual  arteries,  or  excision  of  the 
organ  may  be  necessary,  if  the  affection  should  become  serious. 

III.  Ulcers  of  the  Mouth  and  Tongue. 

In  addition  to  the  forms  of  ulceration  in  the  mouth  already  con- 
sidered, the  following  may  occur: — 1.  Herpetic,  due  to  an  eruption  of 
herpes  in  the  mouth.  2.  Variolous,  resulting  from  small-pox  pustules. 
3.  Syphilitic.  These  are  very  frequent  on  the  tongue.  4.  Scorbutic, 
chiefly  seen  about  the  gums.  5.  Cancerous.  6.  Irritative,  the  ulcers 
being  due  to  local  irritation.  These  are  common  on  the  tongue,  often 
beginning  as  small  vesicles  about  its  tip  and  sides.  They  are  generally 
due  to  irritation  set  up  by  the  teeth,  and  may  become  very  hard,  so  as  to 
simulate  syphilitic  or  malignant  ulcers.  7.  Tubercular,  chiefly  on  the 
tongue. 

Treatment.- — This  consists: — 1.  In  the  removal  of  all  sources  of  local 
irritation.    2.  In  attending  to  the  constitutional  condition.    3.  In  the 
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use  of  local  mouth- washes  and  direct  applications,  disinfectant,  astringent, 
or  demulcent,  according  to  circumstances.  The  immediate  application  of 
nitrate  of  silver  is  often  most  useful.  Chlorate  of  potassium  is  also  very 
valuable  as  a  local  remedy  in  ulceration  affecting  the  mouth. 

IV.  Symptomatic  Parotitis — Parotid  Bubo. 

^tioloCtY. — The  form  of  parotitis  characteristic  of  mumps  has 
already  been  described,  but  a  brief  account  is  required  of  the  variety  of 
the  disease  which  is  liable  to  attend  certain  acute  affections,  either  as  a 
coiiiplication  or  as  a  sequela.  It  is  frequent  during  severe  epidemics  of 
typhus  fever,  but  may  be  met  with  also  in  connection  with  small-pox, 
measles,  scarlatina,  cholera,  pneumonia,  and  other  complaints.  Some- 
times it  arises  by  direct  extension,  as  when  it  follows  erysipelas  of  the 
face. 

Anatomical  Characters. — Symptomatic  parotitis  differs  from  the 
idiopathic  form  in  its  great  tendency  to  end  in  suppuration,  though  this 
is  not  an  invariable  result,  for  resolution  may  take  place.  After  a 
period  of  congestion  and  tumefaction,  a  substance  collects  in  the  ducts, 
wliicli  soon  changes  into  pus.  The  lobules  break  down  in  the  centre, 
and  either  form  a  number  of  distinct  abscesses,  or  run  into  one  large 
accumulation  of  matter,  the  cellular  tissue  which  separates  them  being- 
destroyed.  The  parts  around  may  be  extensively  involved,  cellular 
tissue,  muscles,  periosteum,  and  bones ;  and  the  inflammation  may 
even  extend  to  the  cerebial  meninges  or  to  the  brain  itself,  as  well 
as  to  the  ear.  Thrombi  sometimes  form  in  the  neighbouring  veins, 
and  these  may  lead  to  embolism  and  septiceemia.  Gangrene  occasionally 
occurs. 

Symptoms. — These  are  usually  by  no  means  marked  at  the  commence- 
ment of  parotid  bubo,  and  the  inflammation  often  advances  very  insi- 
diously. When  it  ends  in  suppuration,  the  skin  covering  the  parotid 
region  becomes  red,  and  prominent  fluctuating  points  appear.  If  the 
pus  is  not  evacuated  externally,  it  may  be  discharged  into  the  external 
meatus,  pharynx,  or  mouth  ;  or  may  find  its  way  to  the  lower  part  of 
the  neck,  or  even  into  the  thorax.  The  genei'al  symptoms  are  usually 
of  a  low  adj'namic  type. 

Treatment. — The  local  treatment  should  consist  of  frequent  poulticing, 
and  the  repeated  use  of  fomentations ;  as  soon  as  signs  of  suppuiution 
appear,  proper  incisions  should  at  once  be  made.  Internall}-  stimulants 
and  tonics  are  generally  required. 

V.  Chronic  Enlargement  of  the  Parotid. 

Occasionally  the  parotid  is  chi-onically  enlarged,  either  as  the  result 
of  previous  inflammation  ;  or  from  the  formation  of  cancerous  or  other 
growths.  This  may  give  rise  to  marked  local  pressure-symptoms.  The 
enlarged  organ  usually  needs  surgical  interference. 

VI.  Disorders  of  Saliva — Salivation. 

Varieties. — The  chief  disorder  affecting  the  saliva  is  an  increase  in  its 
quantity,  constituting,  when  consider-able,  the  symptom  named  salivation 
ov  ptyalism.    The  secretion  is  often  diminished  in.  quantity,  giving  rise  to 
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dryness  of  the  moutli,  or  more  or  less  thirst,  as  in  the  febrile  state, 
diabetes,  certain  morbid  conditions  of  the  digestive  organs,  or  from  the 
eifects  of  opium,  belladonna,  and  other  drugs.  Deficiency  of  saliva 
unquestionably  helps  in  the  production  of  dyspeptic  symptoms  in  some 
cases.  With  regard  to  the  quality  of  the  saliva,  certain  observations  have 
been  made  by  Dr.  Samuel  Fenwick.  He  found  a  yellow  colouring  matter 
in  the  saliva  in  every  case  of  jaundice  which  he  examined ;  and  in  one 
case  where  there  was  an  intense  bitter  taste  without  jaundice  he  dis- 
covered traces  of  the  biliary  salts  by  the  ordinary  tests.  This  observer 
also  investigated  as  to  the  proportion  of  sulpho-cyanide  of  potassium  in 
different  diseases.  He  found  that  its  amount  was  not  affected  by  decayed 
teeth  or  by  smoking.  It  was  almost  always  deficient  in  cases  of  obstruc- 
tive jaundice ;  and  Dr.  Fenwick  considei's  that  the  quantity  of  sulpho- 
cyanide  in  the  saliva  depends  on  the  amount  of  bile  which  reaches  the 
intestine.  The  quantity  of  food  taken  affected  and  I'egulated  the 
amount  of  sulpho-cyanide.  It  was  always  deficient  in  oesophageal 
stricture  and  cancer  of  the  stomach  ;  in  persistent  vomiting,  diarrhoea, 
and  dysentery ;  in  cases  of  severe  atonic  dyspepsia  ;  and  in  all  cases  of 
chronic  disease  where  the  appetite  was  very  bad.  It  was  in  excess  in 
fat  persons,  and  in  those  who  were  gaining  flesh;  deficient  in  those  who 
were  thin  or  rapidly  losing  weight.  The  sulpho-cyanide  was  gi'eatly  in 
excess  in  all  cases  of  acute  rheumatism,  reaching  the  maximum  in  the 
second  week  ;  also  in  excess  in  acute  gout,  a.nd  in  most  persons  liable  to 
"  bilious  headaches."  An  excess  was  found  in  the  early  stages  of  all 
inflammatory  disorders,  as  gastric  catarrh,  acute  pleurisy,  renal  disease, 
and  phthisis,  but  the  quantity  became  much  below  the  average  in  the 
later  stages  of  these  diseases. 

Salivation. — Increased  flow  of  saliva  is  a  frequent  and  troublesome 
symptom,  and  calls  for  special  consideration.  It  may  be  brought  on  by 
a  variety  of  causes.  In  some  cases  the  secretion  is  not  actually  formed 
in  excess,  but  is  allowed  to  flow  from  the  mouth  instead  of  being  swal- 
lowed, so  that  it  appears  to  be  produced  in  abnormal  quantity.  The 
amount  discharged  varies  greatly,  but  it  may  be  exceedingly  large, 
either  continually  running  from  the  mouth,  or  causing  the  })atient  to  be 
perpetually  spitting-  or  swallowing,  or  to  saturate  several  handkerchiefs 
daily.  The  fluid  is  not  quite  identical  in  composition  with  healthy 
saliva,  and  may  be  mixed  with  various  morbid  materials.  It  contains 
some  mucus,  with  numerous  epithelium  cells.  Its  reaction  is  alkaline, 
and  it  yields  a  good  proportion  of  fat,  but  after  a  time  little  or  no 
ptyaline  or  sulpho-cyanide  of  potassium  can  be  detected.  Albumen  is 
sometimes  present.  Digestion  is  generally  impaired  ;  and  marked 
emaciation  may  be  produced.  Sometimes  the  fluid  is  ejected  fi'om  the 
stomach  in  considerable  quantity,  after  having  been  swallowed. 

Etiology. — I.  More  or  less  salivation  accompanies  the  various  sources 
of  local  irritation  in  connection  with  the  mouth  already  considered,  such 
as  stomatitis  or  ulcers  ;  being  also  produced  by  irritating  substances 
taken  into  the  mouth.  These  act  by  causing  reflex  excitation.  2.  Reflex 
irritation  through  other  nerves  often  induces  ptyalism.  Thus  it  may  be 
associated  with  throat-inflammations,  many  diseases  of  the  stomach  and 
pancreas,  or  worms  in  the  intestines ;  while  it  is  a  symptom  very  com- 
monly observed  in  cases  of  pregnancy.  3.  In  certain  nervoits  diseases 
salivation  is  not  uncommon,  as  in  various  forms  of  insanity,  hydrophobia, 
hysteria,  paralysis,  and  neuralgia  of  the  face.  In  some  of  these  affec- 
tions it  is  produced  in  a  reflex  manner ;  in  others  as  the  result  of  some 
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dueet  cerebral  influence.    4.  Certain  metaUic  and  veqetahle  substance, 
when  taken  for  some  time,  induce  ptyalism,  by  causino'  Leal    rri  x  'on 
and  also  by  directly  influencin,^,  the  secretio/of  saliva     Of  tl  ese  tT; 
most  important  is  mercury,  but  iodine  and  other  substances  have  some 
times  a  similar  action.    5.  Critical  salivation  is  observed  in    ome  case" 
f  crilS"'  ""fT^f-^  -   f       f^-ases  is  not  always  connected  w  t, 

aliv^  In  ;het"  '  ''Ti-  ^T^'  ^'''^'^'^  an  excessive  flow  of 
saliva.  In  the  former  this  is  often  associated  with  dentitiou  In  both 
classes  of  subjects  there  is  frequently  no  excess  of  secre  on  Lnned  but 

he  sahva  is  allo^^.d  to  escape  from  the  mouth  instead  of  bS  swa 

-  ^^'-h  occurs  wSfe^nSy 

TmoATMENT.-I.  In  treating'  salivation  the  cause  must  be  souo-ht  out 
and  If  possible  removed.  In  many  cases  this  is  all  that  is  i^ui  'ed 
a;if  o  l"'"    ■'V'^'''-^^'''^  ■^"'^^  a«  alum    a  n  c 

may  Dt.  sucked.  3.  Opium  and  tincture  of  belladonna  are  the  mo.f 
usrful  internal  remedies  in  obstinate  cases  of  ptyalisnras  tLy  have  a 
direct  influence  m  checking  the  flow  of  saliva. 


Chai'ti.;k  II. 
DISEASES  OF  THE  THROAT 
A.    Clinical  Chai;actioi;s. 


varv  ire'aflv'b"  .1  '''''''  "^o^^i^a' sensations.  These 

which  is  either  somewhat  1  oarS  or^huskv  f  voice, 

in  its  quality,  becomin,  ttn^-Sra'tt^:  f^;/ 1;::?^?^?': *f  ^ 
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recumbent  posture ;  while  patients  often  sleep  with  the  mouth  wide 
open,  and  snore  loudly.  G.  An  unpleasant  or  foul  smell  of  the  breath. 
7.  Deafness  occasionally,  due  to  obstruction  about  the  openings  of  the 
Eustachian  tubes.  8.  Signs  revealed  on  objective  examination.  A 
careful  examination  of  the  whole  of  the  fauces  is  requisite,  wheneA^er 
symptoms  point  to  this  part  as  being  the  seat  of  mischief.  A  good  light 
is  needed,  and  it  is  sometimes  useful  to  employ  artificial  light,  with  the 
aid  of  the  reflector  of  the  laryngoscope.  The  tongue  must  be  kept 
down  by  means  of  the  handle  of  a  spoon  or  a  tongue-depressor,  or  with 
the  finger.  In  some  cases  it  is  also  desirable  to  use  the  finger  for  the 
purpose  of  feeling  the  structures  in  the  throat,  especially  when  examin- 
ing children.  By  the  objective  examination  of  the  throat  a  knowledge 
is  gained  : — a,  of  the  appearance  of  the  general  surface  of  the  fauces,  as 
regards  colour,  degree  of  moisture,  smoothness  or  roughness,  and  other 
characters ;  b,  of  the  presence  of  any  deposit  or  accumulation  of  secre- 
tion ;  c,  of  the  general  form  and  dimensions  of  the  pharynx  and  its 
openings  ;  as  well  as  of  the  size,  shape,  and  other  characters  of  the  soft 
palate  and  its  arches,  the  uvula,  and  the  tonsils  ;  d,  of  the  existence  of 
any  enlai-ged  follicles,  abscesses,  ulcers,  eruptions,  gangrene,  old  cicati'i- 
zatious,  polypi,  or  cancerous  or  other  tumours.  When  the  throat  is 
affected,  the  external  structures  of  the  neck  should  likewise  be  examined, 
particularly  those  about  the  angles  of  the  jaw,  special  attention  being 
paid  to  the  lymphatic  glands.  It  will  be  well  also  to  notice  the  state  of 
the  mouth  and  lips. 


B.    Special  Diseases. 
I.    Acute  Inplamma'J'Ory  Affections  of  the  Throat. 

The  throat  is  the  seat  of  acute  inflammation  of  a  special  character  in 
diphtheria  and  scarlatina ;  thrush  may  also  extend  from  the  mouth  to 
this  part ;  or  it  may  be  inflamed  in  coniaection  with  eruptions  on  its 
mucous  surface,  especially  herpetic  and  variolous,  or  from  the  extension 
of  erysipelas  from  the  face.  In  the  following  remarks,  however,  atten- 
tion will  be  directed  to  the  more  local  inflammatory  afl^ections,  which  are 
of  considerable  importance. 

..Etiology. — Predisposing  causes. — Throat-inflammations  may  occur 
at  any  age,  but  are  most  common  on  the  whole  in  adults,  probably 
because  they  are  more  exposed  to  the  exciting  causes.  Tonsillitis  is, 
however,  chiefly  met  with  among  young  persons.  Previous  attacks  seem 
to  increase  the  liability  to  inflammatory  thi'oat-afi'ections,  many  indivi- 
duals suffering  from  the  slightest  cause,  or  being  liable  to  periodic 
attacks,  especially  if  the  tonsils  are  enlarged.  Anything  that  lowers 
the  health  is  believed  to  be  a  predisposing  cause  of  sore-throat,  and 
certainly  this  is  true  with  regard  to  living  in  a  hospital  for  some  time. 
Persons  who  are  constitutionally  weak  appear  to  suffer  with  unusual 
frequency ;  and  syphilitic  individuals  are  decidedly  more  liable  than 
others  to  this  class  of  affections.  The  ojainion  is  now  very  generally 
held  that  many  cases  of  sore-throat,  and  especially  of  acute  tonsillitis, 
are  associated  with  the  rlieumatic  diathesis  ;  and  it  has  been  affirmed 
that  tonsillitis  usually  precedes  other  rheumatic  manifestations,  and  is 
sometimes  the  only  lesion.    Intemperance  acts  as  a  predisposing  cause 
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ill  some  instances.  Tonsillitis  appears  sometimes  to  run  in  families. 
Most  cases  occur  during  spring  and  autumn. 

Exciting  causes. — 1.  Inflammatory  throat-affections  generally  result 
from  htkiiiij  rnid  in  some  way  or  other,  especially  from  exposure  to  cold  and 
wet,  to  sudden  changes  of  temperature,  or  to  damp  cold  winds.  In  many 
cases  they  seem  to  be  but  a  part  of  a  general  catarrh  from  this  cause. 
2.  Allusion  liasalready  beenniade  to  thesupposed  connection  between  these 
complaints  and  the  rheiuiuiHc  diathesis.  Ur.  William  Hill,  who  regards 
rheumatism  as  a  germ-disease,  has  described  different  kinds  of  tonsillitis 
in  rheumatic  fever,  sub-acute  rheumatism,  and  the  chronic  rheumatic 
state,  and  attributes  them  to  the  absorption  of  contaminated  and  irrita- 
ting buccal  fluids  by  the  mucous  membrane  of  the  mouth  and  fauces, 
which  are  then  conveyed  by  the  lymphatics  to  the  tonsils.  He  considers 
the  contamination  to  be  both  microbic  and  chemical.  3.  Occasionally 
the  milder  forms  of  soi-e-throat  apjiear  to  be  due  to  some  derangetnent  of 
the  alimentary  canal;  follicular  pharyngitis  is  often  associated  with 
stomach  disorders.  4.  Local  irn'tants  excite  more  or  less  inflammation, 
Mdiich  may  then  be  of  a  very  serious  character,  as  from  swallowini--  hot 
water  or  chemical  irritants,  o.  Certain  forms  of  throat-inflammation 
may  be  due  to  the  action  of  some  atmospheric  poison.  Many  cases  of 
hospital  sore-throat  seem  to  arise  in  this  way.  Irritating  fogs  may 
certainly  cause  catarrh  of  the  throat.  (1  Pharyngeal  catarrh  ls  often 
a  complication  of  the  exanthemata.  7.  E.vcessive  use  of  the  voice  is  liable 
to  cause  sore-throat,  especially  the  follicular  variety,  which  constitutes 
a  part  of  clergyinan  s  sore-tJiroat. 

Symptoms.— For  clinical  description,  cases  of  acute  inflammation 
aifecting  the  different  structures  of  the  throat  may  be  conveniently 
arranged  undei-  tlie  follo^ving  gi'oujis  : — 

1.  Acute  Pharyngeal  Catarrh— Catarrhal  Pharyngitis— Relaxed 
Sore-throat  Cynanche  Pharyngea  Angina  Simplex.—  A  lari;e  pro- 
l)ortion  of  sore-throats  may  be  included  in  this  general  group,  beino-  due 
to  catarrhal  infiammation.  of  the  fauces  and  pharynx,  dift'ering  much 
in  its  extent  and  severity  in  different  cases.  Occasionally  the°inflam- 
niation  is  of  a  very  severe  character,  and  extends  more  or  less  deeply. 
Uneasiness,  soreness,  or  pain  is  experienced  in  the  throat,  in  proportion 
to  the  degree  of  inflammation,  often  accompanied  with  a  sense  of  heat 
and  dryness.  Swallowing  is  always  attended  with  discomfort,  and  is 
often  painful,  though  the  patient  may  be  constantly  inclined  to  perform 
the  act,  being  prompted  thereto  by  a  feeling  as  if  there  were  soniethino- 
in  the  throat,  especially  when  the  uvula  is  involved.  There  is  also  a 
frequent  tendency  to  cough,  or  hawk  and  clear  the  throat,  in  order  to 
remove  secretion  or  to  get  rid  of  the  feeling  of  obstruction.  The  voice 
is  often  thick  or  husky,  and  the  act  of  speaking  may  cause  pain ;  but 
there  is  no  interference  with  breathing.  The  symptoms  are  generally 
worse  during  the  night,  and  after  sleep.  Occasionally  deafness  is  com- 
plained of,  the  Eustachian  tubes  being  blocked  up. 

Examination  reveals  more  or  less  general  redness  of  the  throat,  which 
IS  usually  bright,  Imt  may  tend  to  lividity.  The  surface  appears  dry  and 
glistening.  Considerable  cedema  may  be  observed  where  the  submucous 
tissue  is  loose,  giving  rise  to  swelling  and  a  watery  translucent  appear- 
ance, particularly  in  connection  with  the  uvula.  Secretion  often  collects 
in  patches  and  points  over  the  back  of  the  fauces  and  on  the  tonsils  ; 
these  sometimes  look  remarkably  like  diphtheritic  patches,  but  they  are 
easily  detached  without  causing  bleeding  or  excoriation.    Not  uncom- 
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monly  superficial  erosion  is  produced,  and  the  more  intense  forms  of  in- 
flammation are  liable  to  terminate  in  ulceration,  or  in  more  or  less  deep 
suppuration;  tlie  latter  may  constitute  a, pharyngeal  absces)<. 

In  slight  cases  of  sore-throat  there  are  no  general  symptoms.  The 
more  severe  forms  of  pharyngeal  inflammation  may  he  ushei'ed  in  with 
chilliness,  headache,  and  pains  in  the  limbs  ;  and  are  attended  with 
pyrexia.  The  pulse  may  rise  to  100  or  120  ;  and  the  temperature  to 
102°  or  even  higher.  A  bright  blush  occasionally  suffuses  the  face  and 
upper  part  of  the  body,  where  there  is  no  reason  to  suspect  scarlatina. 
In  some  cases  of  apparently  simple  pharyngeal  catarrh  I  have  met  with 
albuminuria,  which  entirely  diappeared  after  a  time. 

Sore-throat  may  come  on  very  rapidly,  attaining  considerable  intensity 
in  a  few  hours,  and  this  particulai-ly  applies  to  a  form  of  hospital  sore- 
throat,  which  appears  to  be  of  an  erysipelatous  nature.  This  generally 
sets  in  during  the  night,  and  by  the  morning  the  symptoms  are  very 
prominent.  There  is  much  oedema  and  swelling,  but  no  particular  red- 
ness, while  deglvitition  is  very  uncomfortable  and  difficult. 

2.  Acute  Follicular  Pharyngitis. — This  variety  is  charactei'ized  by 
the  follicles  of  the  throat  being  chiefly  implicated,  which  become  enlarged, 
hard,  and  red.  It  is  attended  with  a  good  deal  of  local  soreness  or  pain, 
and  abundant  secretion  forms,  causing  continuous  hawking.  Sometimes 
the  follicles  suppurate  and  ulcerate. 

3.  Acute  Tonsillitis — Amygdalitis  —  Cynanche  Tonsillaris — 
Quinsy. — Different  forms  of  tonsillitis  are  described  by  different  writers, 
namely:  (a)  superficial  or  crythentaious,  in  which  the  mucous  covering  of 
the  tonsils  and  the  epithelial  lining  of  the  crypts  are  chiefly  involved ; 
(6)  follicular,  lacunar,  or  cryptic,  characterized  by  the  presence  of  soft, 
whitish,  fatty  concretions  in  the  crypts  or  lacunas ;  and  (c)  parenchymatous, 
either  supfurative  or  7ion-suppuj-afive,  where  the  adenoid  or  lymphoid  tissue 
of  the  glands  is  involved,  along  with  the  contained  lymphoid  follicles  or 
sacs.  The  superflcial  variety  is  symmeti-ical  and  often  fugacious,  and 
is  usually  mei'ely  a  part  of  a  general  erythema  of  the  mucous  membrane 
of  the  throat.  The  recognition  of  follicular  or  cryptic  tonsillitis  as  a 
special  form  is  objected  to  by  Dr.  Hill,  who  maintains  that  ci'yptic- 
accumulations  are  variable  in  composition  and  a  non-constant  incidental 
result  of  both  superficial  and  deep-seated  inflammation  of  the  tonsils. 
They  contain  various  mici'o-organisms.  The  following  description  applies: 
to  ordinary  parenchymatous  tonsillitis. 

In  parenchymatous  tonsillitis  one  or  both  glands  may  be  affected. 
Usually  some  general  febrile  disturbance  is  observed  before  throat- 
symptoms  occur.  These  are  soon  manifested,  however,  and  they  may 
appear  simultaneously  with  the  fever.  At  first  uneasiness  is  felt  over 
one  or  both  tonsils,  which  soon  increases  to  considerable  pain,  of  a  dull, 
aching  character,  with  much  tenderness.  The  throat  feels  dry,  and  a 
most  uncomfortable  sensation  is  ex23erienced,  as  if  a  foreign  body  were 
present.  External  tenderness  is  felt  behind  the  angles  of  the  jaw,  which 
may  be  considerable.  Deglutition  is  difficvilt  and  causes  much  distress, 
the  pain  during  the  act  often  shooting  towards  the  ear,  while  in  severe 
cases  fluids  tend  to  return  through  the  nose.  After  a  time  a  quantity 
of  sticky  mucus  forms,  entailing  frequent  efforts  to  swallow,  or  con- 
tinuous hawking.  The  voice  is  characteristically  altered,  having  a 
thick,  muffled,  guttural  or  nasal  character,  which  cannot  be  mistaken 
when  once  heard  ;  occasionally  it  is  altogether  lost.  Breathing  is  not 
interfered  with  as  a  i^ule,  but  if  both  tonsils  are  greatly  enlarged^ 
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dyspnoea  may  be  felt,  especially  on  lying  down.  The  patient  snores 
loudly  during  sleep,  and  the  symptoms  are  always  worse  on  waking. 
The  breath  is  vei-y  unpleasant.  Salivation  may  be  present.  Deafness 
and  noises  in  the  ear  are  often  complained  of. 

Examination  of  the  throat  is  not  always  easily  cariied  out  in  tonsillitis, 
but  if  it  can  be  effected,  the  appearances  observed  are : — General  I'edness 
of  the  fances,  but  more  particularly  of  one  or  both  tonsils ;  enlargement 
of  these  structures,  sometimes  so  considerable  that  they  meet  in  the 
middle  line,  and  almost  completely  block  up  the  passage,  while  they  look 
like  balls  of  flesh,  and  may  actually  ulcerate  from  mutual  pressure ;  white 
or  yellowish  opaque  spots  or  patches  on  the  surface,  being  the  products 
of  follicular  secretion.  The  palate  and  uvula  are  also  swollen  and 
cedematous,  the  latter  being  almost  always  observed  to  adhere  to  one  of 
the  tonsils.  When  the  parts  cannot  be  inspected,  the  linger  must  be 
made  use  of  in  order  to  feel  the  tonsils,  and  this  is  especiallj^  I'equired 
in  cliildren,  or  in  the  later  stages  of  the  complaint,  in  order  to  ascertain 
whether  suppuration  is  taking  place.  Vei-y  often  the  salivary  glands 
are  swollen,  and  also  the  structures  about  the  neck,  especially  the  lym- 
phatic glands,  which  feel  firm  and  tender ;  a  sensation  of  stiffness  and 
uneasiness  being  likewise  experienced  by  the  patient. 

Tonsillitis  is  usually  attended  with  considerable  fever,  and  the  patient 
feels  decidedly  ill,  being  often  much  prostrated.  The  temperature  fre- 
quently rises  to  102°  or  more,  and  may  reach  104° ;  the  pulse  usually 
ranging  from  100  to  120.  There  is  often  severe  headache,  with  much 
restlessness,  and  occasionally  slight  delirium  at  night.  The  tongue  is 
covered  with  a  thick  creamy  fur ;  appetite  is  lost,  but  there  is  much 
thirst ;  and  the  bowels  are  constipated.  A  red  rash  on  the  skin  is  now 
and  then  observed.  Tlie  urine  is  markedly  febrile ;  while  chlorides  are 
deficient,  or  sometimes  almost  entirely  absent. 

Cases  of  tonsillitis  vary  greatly  in  their  severity.  Frequently  only  one 
tonsil  is  involved,  but  in  many  cases  both  are  attacked,  generally  in  suc- 
cession, but  occasionally  simultaneously.  The  inflammation  usually 
attains  its  height  in  five  or  six  days,  and  the  entii'e  duration  of  most 
cases  of  tonsillitis  is  under  ten  days.  Pathologically  the  disease 
may  terminate  in: — a.  Resolution^  the  symptoms  gradually  siibsiding. 
h.  Suppuration.  This  is  very  common,  being  indicated  by  the  pain  becom- 
ing more  pulsating  or  throbbing,  and  shooting  towards  the  ear ;  by  the 
occuri'ence  of  I'igors ;  and  by  the  tonsil  feeling  soft  and  fluctuating,  or 
the  colour  of  the  pus  being  actually  visible  througli  the  I'edness.  The 
abscess  often  bursts  suddenly,  either  spontaneously  or  from  some  mechani- 
cal irritation,  or  it  is  opened  by  opei'ation ;  and  in  either  case  I'apid  im- 
provement follows  the  escape  of  the  pus,  which  is  often  very  offensive. 
Only  one  tonsil  si;ppurates  as  a  rule.  c.  Gangrene,  of  very  rare  occur- 
rence, and  only  met  with  in  those  who  are  low  and  debilitated,  d.  Chronic 
enlargement,  with  a  granular  or  irregular  appearance  of  the  tonsil,  espe- 
cially after  repeated  attacks  ending  in  suppm-ation,  and  in  weak  indi- 
viduals. Clinically  cases  of  tonsillitis  almost  invariably  terminate  in 
I'ecovery.  Death  is  an  exceedingly  rare  event,  but  may  result  fi'om 
hiBmoi-rhage,  or  from  extension  of  inflammation  to  the  larynx. 

Diagnosis. — The  fact  of  the  existence  of  an  acute  inflammation  of 
the  throat  is  usually  readily  recognized  by  the  symptoms,  and  a  jiroper 
examination  will  generally  reveal  its  nature.  Difiiculty  may,  however, 
be  experienced  in  detei'inining  whether  the  complaint  is  local,  or  merely 
a  part  of  some  general  disease,  especially  diphtheria  or  scarlatina.  A 
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careful  inquiry  with  regard  to  the  Eetiology  of  the  case ;  the  mode  of 
invasion  ;  the  collateral  symptoms  ;  and  the  degree  of  pyrexia,  ought 
generally  to  clear  up  any  doubt.  Sometimes  it  is  requisite  to  wait  for 
a  short  time  before  giving'  a  definite  opinion  ;  and  it  must  be  remembered 
that  sore-thi'oat  may  be  almost  the  only  symptom  of  scarlatina. 

From  laryngeal  inflammations,  those  involving  the  throat  are  distin- 
guished by  the  absence  or  slight  degree  of  dyspnoea  as  a  rule,  or  its 
dilferent  character  when  present ;  by  deglutition  being  more  interfered 
with  ;  by  the  voice  being  less  altered,  or  affected  in  a  different  way ;  by 
cough  being  a  much  less  marked  symptom  as  a  rule,  and  not  having" 
laryngeal  characters  ;  and,  above  all,  by  the  results  of  examination.  It 
must  be  remembered  that  the  inflammation  may  spread  to  the  larynx; 
or  both  pai'ts  may  be  involved  simultaneously,  each  then  giving  rise  to  its 
own  special  symptoms. 

Prognosis. — Local  throat-inflammations  are  I'arely  dangerous,  but  they 
may  become  so  by  giving  rise  to  considerable  oedema  of  the  tissues,  or  by 
spreading  to  the  larynx,  being  thus  liable  to  cause  suffocation.  Death 
from  hsemorrhage  has  in  rare  instances  occurred  in  connection  with  an 
abscess  in  the  tonsil.  It  is  often  difficult,  and  may  be  impossible,  to  get 
rid  of  the  liability  to  attacks  of  sore-throat. 

Treatment. — In  slight  cases  of  sore-throat  the  application  of  a  wet 
bandage  round  the  throat  at  night,  covered  with  a  piece  of  flannel,  is  all 
that  is  necessary.  Even  when  the  affection  threatens  to  be  severe,  it 
may  probably  be  checked  not  infrequently  by  the  assiduous  application 
of  cold  water  outside  the  throat,  and  the  frequent  sucking  of  ice. 

In  many  cases,  however,  of  acute  inflammation  in  connection  with  the 
throat,  more  active  treatment  is  required,  and  there  are  certain  general 
rules  which  should  always  be  carried  out.  The  patient  should  be  kept 
quiet,  in  a  comfortably  warm  room,  and  not  allowed  to  talk.  A  salme 
aperient  may  be  given  at  the  outset,  and  the  bowels  should  be  kept  well- 
opened  throughout.  If  there  is  pyrexia,  and  if  the  patient  is  not  very 
weak,  it  is  useful  to  administer  a  saline  mixture  for  two  or  three  days. 
It  is  not  desirable  to  keep  the  patient  low,  therefore  a  good  quantity  of 
beef-tea,  milk,  and  other  liquid  nutritious  food  should  be  given  in 
moderate  quantities,  at  frequent  and  regular  intervals.  Mucilaginous 
drinks  afford  relief ;  and  the  frequent  sucking  of  ice  is  very  grateful,  as 
well  as  beneficial.  Stimulants  are  often  indicated,  good  port- wine  being 
the  best  form,  this  being  particularly  useful  during  convalescence,  and 
in  cases  of  tonsillitis  ;  in  the  latter  complaint  from  four  to  eight  ounces 
or  more  of  wine  may  be  given  during  the  twenty-four  hours. 

It  is  affirmed  that,  by  the  employment  of  certain  drugs,  acute  inflam- 
matory affections  of  the  throat  can  be  very  rapidly  subdued,  and  their 
progress  stopped.  Dr.  Ringer  and  others  advocate  the  use  of  tincture  of 
aconite  in  small  doses  frequently  repeated.  Guaiacum  resin  has  been 
supposed  to  exert  a  specific  influence  upon  tonsillitis ;  and  salicylate  of 
sodium  has  likewise  been  specially  recommended,  particularly  in  rheu- 
matic cases.  An  emetic  of  ipecacuanha  with  tartar  emetic  at  the  outset 
has  been  said  to  check  this  disease,  but  such  a  statement  is  more  than 
doubtful. 

The  remedies  which  I  have  found  of  most  service  in  this  class  of  com- 
plaints are  quinine  (gr.  i-iij)  ;  tincture  of  perchloi'ide  of  iron  (y\  xv-xxx); 
or  dilute  nitric  acid  with  decoction  of  cinchona.  Either  of  these  may  be 
given  at  intervals  of  three  or  four  hours,  or  three  times  a  day,  accord- 
ing to  the  severity  of  the  case,  and  they  are  often  beneficial  from  the 
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very  commencement.  Qninine  and  ii-on  may  in  many  cases  be  advan- 
tageously coml^ined.  A  mixture  containing-  dilute  hydrochl(U-ic  acid 
and  clilorate  of  potassium  lias  been  much  commended  in  acute  catari'h 
of  the  throat ;  or  chloi-ate  of  potassium  may  be  given  with  tincture  of 
perchloride  of  iron.  It  is  often  desirable  to  ordei'  some  saline  drink 
along  with  the  tonics,  such  as  a  solution  of  citrate  of  potassium,  so  as  to 
maintain  a  free  action  of  the  skin  and  kidneys.  In  cases  of  tonsillitis  it 
is  not  infrequently  requisite  to  administer  some  hypnotic  at  night,  such 
as  Dover's  powder  or  hydrate  of  chloral,  but  sleep  should  not  be  too 
prolonged.    The  patient  should  rest  with  the  head  well-raised. 

Local  treatment  is  always  most  important.  In  the  various  forms  of 
pharyngeal  catai'rh,  steam-inhalations,  tepid  milk-and-water  gargles, 
with  poultices  and  fomentations  over  the  front  of  the  neck,  give  most 
relief  at  first.  Afterwards  astringent  gargles  are  xiseful,  such  as  one  con- 
taining alnm,  tannin,  dilute  mineral  acids,  or  port-wine.  Gargles  of 
chlorate  of  potassium  are  often  serviceable.  It  may  be  desirable  to  apply 
nitrate  of  silvei'  or  its  solution,  especially  in  the  follicular  variety.  If 
there  is  dangei'ous  oedema,  it  is  necessary  to  scarify  the  surface;  and 
should  suppuration  occur,  the  pus  must  be  let  out  by  incision. 

For  hospital  sore-throat  the  treatment  which  I  have  always  found 
rapidly  eifectual  is  to  persevere  with  steam-inhalations,  frequent  gar- 
gling, and  the  external  application  of  heat  and  moisture;  and  to  give 
large  quantities  of  beef-tea,  a  glass  of  port-wine  every  three  or  four 
hours,  and  quinine  in  two  or  three  grain  doses  every  four  hours. 

For  acute  tnnsillitis  the  best  local  treatment  consists  in  the  continuous 
application  of  heat  and  moisture  to  the  throat,  by  means  of  steam- 
inhalations,  and  the  use  of  gargles  of  lukewarm  water  or  milk  and  water, 
to  which  a  little  Condy's  fluid  may  often  be  added  with  advantage,  in 
order  to  diminish  the  unpleasant  taste  and  odour  of  the  bi'eath.  Dr. 
Hill  insists  upon  the  importance  of  attention  to  the  condition  and 
cleanliness  of  the  mouth  and  teeth ;  and  in  the  rheumatic  forms 
specially  recommends  ice-cold  antiseptic  and  alkaline  mouth-washes,  as 
well  as  gargles  and  sprays,  containing  salicylate  or  carbonate  of  sodium, 
or  both.  At  the  same  time  very  hot  and  well-made  linseed-meal 
poultices  should  be  applied  round  the  front  of  the  neck,  being  changed 
at  frequent  intervals  ;  or  spongio-piline  wrung  out  of  hot  water  answers 
very  well.  When  these  applications  are  removed,  the  part  should  be 
well  fomented.  These  measures  tend  to  subdue  the  inflammation,  if 
resolution  is  going  to  take  place ;  or  they  will  hasten  the  process  of 
suppuration.  When  indications  appear  that  pus  has  foimied,  it  is 
desirable  to  let  this  out,  and  thus  give  immediate  relief ;  or  it  may  be 
requisite  to  puncture  the  tonsils,  even  though  there  is  no  distinct 
evidence  of  the  presence  of  pus,  especially  if  the  breathing  should  be 
greatly  impeded.  Some  practitioners  advocate  the  use  of  irritating* 
applications  to  the  neck  externally,  such  as  sinapisms,  liniments,  and 
blisters,  but  to  me  these  appear  decidedly  objectionable.  Possibly, 
should  there  be  very  severe  local  symptoms,  accompanied  with  great 
swelling,  it  might  be  advisable  to  apply  two  or  three  leeches  behind 
the  angle  of  the  jaw.     Cocaine  is  sometimes  a  useful  local  application. 

During  convalescence  after  tonsillitis  tonics  are  needed  for  some  time, 
with  good  nourishing  food  and  a  little  wine.  A  change  of  air  often  does 
much  good.  Locally  astringent  gargles  or  other  foi'ms  of  application  are 
necessary,  the  most  serviceable  being  glycerine  of  tannin  or  alum,  tincture 
of  iron  with  glycei'ine,  or  nitrate  of  silver  solution.     Should  the  tonsils 
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remain  permanently  much  enlarged,  it  may  be  reqviisite  to  excise 
them. 

As  prophylactic  measures  in  the  case  of  those  who  are  subject  to  sore- 
throat  or  quinsy,  frequent  cold  douching  of  the  throat  externally,  and 
the  daily  use  of  cold  water  or  of  some  mild  astringent  as  a  gargle, 
should  be  recommended.  The  general  health  must  be  attended  to,  and 
all  injurious  habits  checked.  A  change  of  air,  and  a  course  of  tonic 
medicines  frequently  lead  to  good  results. 

II.  Ulcekation  oe  the  Throat. 

Ulcers  are  very  common  in  connection  with  the  various  structures  of 
the  throat,  being  either  acute  or  chronic.  They  may  be  enumerated  as 
follows: — 1.  Catarrhal,  which  are  slight  and  superficial,  being  very 
frequently  obseived,  especially  at  the  back  of  the  pharynx,  and  often 
associated  with  chronic  catarrh.  2.  Follicular.  These  ulcers  are 
generally  small,  and  circular  or  oval,  corresponding  to  the  follicles, 
but  by  their  union  they  may  become  irregular  and  of  some  size. 
3.  Syphilitic,  either  secondary  or  tertiary.  4.  Scarlatinal.  ■>.  Diph- 
theritic. 6.  Ulcers  following  eruptions,  such  as  herpes.  7.  Gangre- 
nous or  Sloughing  sore-throat — Cynanche  or  Angina  maligna.  This 
form  of  ulceration  is  generally  associated  with  syphilis  or  scarlatina,  but 
may  be  independent  of  these  affections.  Thus  it  may  follow  severe 
catarrhal  inflammation,  if  the  patient  is  in  a  very  low  state  of  health 
from  any  cause  ;  and  occasionally  it  occurs  as  a  complication  of  typhus, 
enteric  fever,  or  other  exanthemata.  It  spreads  more  or  less  extensively, 
but  not  as  a  rule  deeply  ;  the  mucous  membi-ane  is  dusky  ;  while  thei-e 
is  much  oedema  around.  8.  Ulcers  on  the  tonsils,  simulating  syphilitic 
ulcers,  but  probably  originating  in  blocking-up  and  subsequent  inflam- 
mation of  their  follicles.  9.  Cancerous  ulcei'ation,  which  is  extremely 
rare.    10.  Tubercular  ulceration,  also  very  rare. 

Symptoms. — Ulceration  of  the  throat  may  be  unattended  with  any 
symptoms,  even  when  of  considerable  extent.  Usvxally,  however,  local 
symptoms  are  present  to  a  greater  or  less  degree.  There  may  be  merely 
unea.siness  or  pain  and  difficulty  in  swallowing,  but  when  certain  parts 
are  desti'oyed,  most  unpleasant  and  dangerous  symptoms  are  liable  to 
arise.  Food,  especi'ally  of  a  liquid  kind,  may  tend  to  pass  into  the  pos- 
terior nares  or  down  the  larynx  instead  of  into  the  cesophagus.  The 
voice  is  often  completely  altered,  being  thick,  guttural,  and  indistinct ; 
or  the  patient  may  scarcely  be  able  to  ai'ticulate  at  all.  Offensive 
matters  are  hawked  or  coughed  up;  and  the  breath  is  in  many  cases 
very  foul,  sometimes  peculiarly  so.  It  is  impoi'tant  to  notice  that 
dyspnoea  is  not  uncommonly  present,  being  attended  with  very  noisy 
breathing ;  and  that  there  may  be  a  liability  to  sudden  death  from 
suffocation,  in  consequence  of  the  ulceration  involving  the  upper 
opening  of  the  larynx.  In  some  cases  there  is  also  a  danger  of 
haemorrhage. 

Ulceration  of  the  throat  is  often  attended  with  a  low  condition  of  the 
general  health,  and  there  may  be  much  emaciation  and  debility,  owing 
to  inability  to  swallow  food.  In  gangrenous  ulceration  there  is  a  danger 
of  septicfemic  symptoms  setting  in.  Of  course  when  the  ulceration  is  a 
part  of  some  special  disease,  such  as  scarlatina,  the  general  symjjtoms 
will  be  modified  accordingly. 
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The  ultimate  local  consequences  of  ulceration  are  also  liable  to  be 
very  unpleasant,  or  may  even  prove  dangerous,  in  the  way  of  permanent 
destruction  of  tissues,  adhesions,  and  contraction  after  cicatrization.  J 
have  seen  a  case  in  which  the  throat  was  one  large  chasm,  with 
thickened  bands  extending  along  its  walls,  every  trace  of  its  various 
parts  having  disappeared.  Of  course  under  these  circumstances  swallow- 
ing becomes  very  difficult,  and  the  voice  is  permanently  altei*ed. 

Diagnosis. — It  must  be  borne  in  mind  that  the  throat  may  be  ulcer- 
ated without  any  complaint  of  local  symptoms  being  made  by  the 
patient.  The  smell  of  the  breath  has  not  in  a  few  instances  led  me  to 
the  discovery  of  unsuspected  ulceration  in  tliis  part,  and  when  this  is 
foetid,  the  thi'oat  should  always  be  carefully  examined.  In  conducting 
the  examination  it  is  necessary  to  raise  the  uvula,  in  order  to  see  the 
upper  pai't  of  the  back  of  the  pharynx,  as  ulcers  are  not  uncommon  here, 
and  may  otherwise  be  overlooked.  It  is  important  to  determine  the 
nature  of  any  ulceration  of  the  throat,  and  especially  whether  it  is  of  a 
syphilitic  chai'acter. 

Prognosis. — Ulceration  of  the  throat  may  prove  immediately  danger- 
ous, in  consequence  of  interfering  with  deglutition,  and  thus  affecting 
nutrition ;  spi'eading  to  the  larynx ;  giving  rise  to  ha?morrhage ;  or 
inducing  septicajmia.  Some  forms  are  difficult  to  cure.  The  destructive 
effects  of  ulceration  may  lead  to  serious  permanent  mischief. 

Treatment. — 1.  Local.  For  most  ulcerations  of  the  throat  nothing- 
answers  better  than  the  frequent  use  of  chlorate  of  potassium  as  a  gargle  ; 
or  in  the  form  of  lozenges  or  spray.  Follicular  ulcers,  as  well  as  other 
chronic  forms,  often  require  to  be  freely  touched  with  nitrate  of  silver 
or  its  solution.  When  the  surface  is  sloughy,  some  antiseptic  gargle  or 
spray  must  be  freely  employed,  such  as  one  containing  Condy's  Huid, 
carbolic  acid,  creasote,  or  chlorine,  and  it  may  be  used  alternately 
with  the  chlorate  of  potassium  gai'glo.  In  (jangrenous  forms  of  ulcera- 
tion, exhibiting  a  tendency  to  spread,  it  is  advisable  to  start  by  brushing 
the  surface  ovei'  carefully  with  strong  nitric  or  hydrochloric  acid,  then 
proceeding  with  the  other  applications.  Inhalations  containing  carbolic 
acid,  ci'easote,  or  other  antiseptics  are  also  very  valuable, 

2.  General. — It  is  very  important  before  commencing  ti'eatment  to 
determine  the  nature  of  any  throat-ulceration,  and  es]iecially  whether  it 
is  due  to  syphilis.  If  such  be  the  case,  iodide  of  potassium  with  decoc- 
tion of  cinchona  bark  or  quinine  generally  prodiices  the  best  results. 
Sometimes  a  course  of  mei'cury  is  required,  but  it  must  be  administered 
with  care.  It  will  often  be  found,  even  in  syphilitic  cases  where  there 
is  much  sloughing,  that  dilute  nitric  acid  with  decoction  of  bai'k  brings 
about  rapid  improvement,  and  this  mixture  is  very  useful  in  other  forms 
of  gangrenous  ulceration.  Tincture  of  perchloride  of  iron,  in  doses  of 
lll^xx-xl  every  four  or  six  hours,  is  also  exceedingly  valuable,  especiall}'  if 
there  is  much  debility,  and  it  may  be  combined  with  quinine.  The  internal 
administration  of  chlorate  of  potassium  is  regarded  by  many  as  almost  a 
specific  in  throat-ulcerations.  It  should  be  freely  employed  locally,  but 
may  be  given  at  the  same  time  as  a  drink  or  with  tincture  of  iron.  Dr. 
Sansom  advocates  the  use  of  the  sulpho-cai'bolates  internally. 

Not  uncommonly  one  of  the  most  important  matters  requiring  atten- 
tion in  throat-ulcerations  is  the  feeding  of  the  patient.  In  many  cases, 
owing  to  great  difficulty  or  pain  being  experienced  in  swallowing,  very 
little  or  no  noui'ishment  is  taken,  and  hence  the  system  becomes 
greatly  lowered,  so  that  healthy  action  cannot  take  ]>lace,  and  the 
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ulceration  will  not  heal.  Under  these  circumstances  the  patient  must 
be  compelled  to  take  small  quantities  of  beef-tea  and  milk  at  frequent 
intervals,  and  in  this  way  a  considerable  amount  of  nutriment  may 
be  administered.  If  this  is  persevered  in  for  a  short  time,  the 
patient  generally  becomes  able  to  swallow  easily,  and  there  is  a 
marked  effect  for  good  produced  on  the  ulceration.  At  the  same 
time  a  good  quantity  of  port-wine  should  be  given  in  similar  small 
doses.  If  deglutition  is  really  impossible,  nutrient  enemata  must  be 
employed. 

When  there  is  much  dyspnoea  accompanying  throat-ulceration,  the 
patient  must  be  carefully  watched,  as  remarkably  sudden  death  may 
occur  from  suffocation,  and  laryngotomy  or  tracheotomy  may  be  called 
for  at  a  moment's  notice.  Indeed,  in  cases  attended  with  great  danger,  it 
is  decidedly  advisable  to  open  the  larynx  as  a  precautionaiy  measure,  so 
that  there  may  be  no  fear  of  sudden  death,  while  at  the  same  time  the 
ulcerated  structures  are  left  in  a  state  of  rest,  and  therefore  in  a  more 
favourable  condition  for  undergoing  the  healing  process. 

III.  Chronic  Affections  of  the  Throat. 

1.  Chronic  Pharyngeal  Catarrh. — This  is  a  very  common  condition, 
the  symptoms  being  uneasiness  or  soreness  of  the  throat,  increased  by 
irritating  substances ;  roughness  or  huskiness  of  the  voice ;  a  frequent 
desire  to  clear  the  throat ;  hawking  and  cough,  especially  in  the  mornings, 
there  being  much  difficulty  in  clearing  away  the  secretion  which  forms. 
Examination  reveals  rediaess,  frequently  with  permanent  enlai'gement  of 
the  vessels ;  a  rovigh  and  granulai'  appearance — granular  sore-throat, 
or  numerous  enlarged  follicles — follicular  sore-throat,  or  raised  hard 
papules  of  considerable  size  ;  generally  much  thick  sticky  secretion;  and 
in  many  cases  superficial  erosions  or  ulcerations,  or  follicular  ulcers. 
Chronic  pharyngeal  catarrh  is  often  associated  with  disorders  of  the 
stomach  ;  phthisis  ;  chronic  alcoholism  ;  excessive  smoking  ;  too  much 
talking  or  singing ;  violent  cough  ;  or  a  relaxed  uvula.  A  form  of 
dry  catarrh  has  been  attributed  to  excessive  indulgence  in  tea  which 
has  been  boiled,  occurring  chiefly  in  ansemic  women. 

2.  Relaxed  mucous  membrane  is  frequently  the  cause  of  unpleasant 
throat-symptoms,  being  eithei'  the  result  of  pharyngeal  catarrh,  or  asso- 
ciated with  general  debility.  A  quantity  of  secretion  forms  on  the  surface 
of  the  fauces,  which  excites  cough.  A  relaxed  and  elongated  uvula  gives 
rise  to  very  uncomfortable  sensations,  with  a  tickling  cough,  which  comes 
on  particularly  when  the  patient  lies  down  at  night,  owing  to  the  uvula 
falling  back  and  causing  irritation  at  the  top  of  the  laxynx.  It  may 
also  excite  nausea  and  vomitiner. 

3.  Chronic  Enlargement  of  the  Tonsils. — Enlargement  of  the  tonsils 
beginning  during  very  early  life  is  liable  to  lead  to  more  or  less  serious 
results,  and,  therefore,  when  examining  children  it  is  always  desirable 
to  ascertain  the  condition  of  their  tonsils,  especially  if  they  are  rickety, 
tubei'cular,  or  strumous.  Its  pathological  causes  are :— 1.  GTvronic 
inflammation,  either  following  acute  tonsillitis,  especially  after  several 
attacks  ;  or  coming  on  gradually.  2.  Persistent  or  frequently-i^epeated 
conqestion.    3.  Repeated  ulceration.    4.  Albuminoid  disease. 

The  chief  symptomsof  enlarged  tonsils  are  moreorlessdifficultyof  deglu- 
tition; and  alteration  of  the  voice.  Breathing  is  not  uncommonly  interfered 
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with,  and  the  report  frequently  given  is  "  that  the  chikl  makes  a  great 
noise  when  asleep,"  snoring  loudly.  In  course  of  time  deformity  of  the 
chest  may  result  in  very  young  subjects,  from  the  obstruction  to  the 
entrance  of  air  into  the  lungs.  Deafness  is  not  an  unusual  symptom. 
On  inspection  the  tonsils  are  seen  to  be  more  or  less  enlarged,  and  they 
may  meet  in  the  middle  line.  There  is  no  particular  redness,  but  the 
surface  appears  gi'anular  or  irregular,  and  white  opaque  accumulations 
of  seci'etion  are  often  observed  upon  it.  The  tonsils  feel  unvisually 
firm  and  hard.  The  general  health  is  in  most  cases  below  par,  and 
nutrition  may  be  interfered  with,  so  that  growth  and  development  do 
not  proceed  properly.  Chronically  enlarged  tonsils  are  not  uncommonly 
liable  to  aciite  exacerbations  from  time  to  time. 

4.  Polypi  and  various  other  morbid  growths,  benign  or  malignant, 
are  in  rai-e  instances  met  with  in  the  thi'oat.  They  cause  more  oi'  less 
unpleasant  local  sensations,  with  obstruction  to  deglutition  oi-  breathing, 
and  abundant  secretion  may  be  hawked  or  coughed  up.  Sometimes 
hemorrhage  takes  place.  The  nature  of  any  growth  is  revealed  on 
examination  ;  and  it  may  sometimes  be  felt  when  it  cannot  be  seen. 

Allusion  may  be  made  here  to  the  adenoid  vegetatiims  met  with  in  the 
pharynx,  which  have  of  late  years  attracted  much  attention,  and  are  said 
to  cause  peculiarity  in  the  speech  and  in  the  facial  expression,  deafness, 
and  other  symptoms. 

Diagnosis. — All  that  need  be  said  here  is  that  chronic  affections  of 
the  throat  may  be  simulated  in  nervous  and  fanciful  people  when  there 
is  nothing  really  wrong ;  and  that  certain  symjotoms  which  are  attri- 
buted to  other  diseases  are  not  uncommonly  due  to  some  abnormal  con- 
dition of  this  part,  which  has  been  overlooked.  This  remark  applies 
particularly  to  cough.  The  habit  of  always  examining  the  throat  when 
such  symptoms  are  present  will  guard  against  this  error. 

Trkatmknt. — In  treating  any  chronic  throat-affection,  it  is  requisite 
fii^st  of  all  to  find  out  its  cause,  and  to  remove  this  if  possible.  Intem- 
perance in  drink  ;  excessive  smoking ;  the  habitual  use  of  hot  spices  and 
condiments  in  excess ;  or  too  much  speaking  in  public  or  singing,  must 
be  put  a  stop  to.  At  the  same  time  it  is  often  im])ortant  to  improve 
the  general  health,  by  careful  attention  to  hygienic  conditions  and  diet, 
especially  in  the  case  of  children  suffering  from  enlarged  tonsils,  for 
whom  a  change  to  the  seaside  often  proves  highly  beneficial.  If  the 
alimentary  canal  is  out  of  order,  it  must  be  attended  to.  The  internal 
administration  of  quinine  and  iron,  acids  with  bitter  infusions,  or  nux 
vomica  or  strychnine,  frequently  does  much  good.  Steel- wine  or  syrup 
of  phosphate  of  iron,  and  cod-liver  oil  are  very  useful  for  children  whose 
tonsils  are  chronically  enlarged. 

Local  treatment  is  often  essential.  The  regular  and  efficient  employ- 
ment of  astringent  or  stimulant  applications  is  genei'ally  called  for,  in 
the  form  of  gargles,  glycerines  or  solutions  applied  with  a  brush,  spray, 
lozenges,  or  powders.  The  most  serviceable  topical  remedies  are  alum, 
tannin,  dilute  mineral  acids,  tincture  of  capsicum,  catechu,  rhatany, 
tincture  of  iron,  tincture  of  myrrh,  sulphate  of  zinc,  or  niti-ate  of  silver. 
Infusion  of  roses  with  dilute  sulphuric  acid  and  tincture  of  capsicum, 
or  alum  with  honey  or  glycerine,  constitute  agi'eeable  and  efficient  gargles. 
Glycerine  of  tannin  is  a  very  useful  application  in  many  chi'onic  con- 
ditions of  the  thi'oat.  In  certain  conditions  such  remedies  as  chlorate  of 
potassium,  borax,  or  chloride  of  ammonium  are  indicated  locally.  It  may 
be  necessary  to  puncture  follicles,  and  then  touch  them  with  nitrate  of 
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silver;  or  to  snip  off  an  elongated  uvula.  When  the  tonsils  are  enlarged, 
the  regular  application  of  strong  glycerine  of  tannin,  nitrate  of  silver,  or 
tincture  of  iodine  may  be  tried,  hut  generally  these  are  quite  ineffectual, 
and  the  tonsils  have  to  be  excised.  After  excision,  it  is  necessaiy  to  see 
that  the  tonsils  heal  properly,  as  they  are  apt  to  remain  in  a  painful  state 
for  some  time.  If  the  chest  is  becoming  deformed,  there  should  be  no 
delay  in  removing  the  tonsils.  Morbid  growths  may  also  need  excision. 
Galvano-puncture,  the  wire  being  at  a  white  heat,  has  been  ad%^ocated 
instead  of  excision  in  cases  of  chronic  enlargement  of  the  tonsil.  The 
galvano-cautery  is  also  used  in  the  treatment  of  cei'tain  cases  of  chronic 
pharyngeal  catarrh.  In  treating  adenoid  vegetations,  the  plan  usua,lly 
adopted  is  to  scrape  them  away,  and  afterwards  to  employ  cauterization 
with  nitrate  of  silver,  and  daily  injections  of  a  solution  of  bicarbonate 
of  sodium  or  chlorate  of  potassium. 

IV.  Retro-pharyngeal  Abscess. 

iExiOLOGY. — This  is  a  very  rare  affection,  which  may  be  either  acute 
or  chronic,  and  occurs  under  the  following  circumstances  : — 1.  As  a  com- 
plication ov  sequela  oi  certain  acute  specific  fevers.  2.  Izi  pycemia.  3.  As 
the  result  of  local  injury  or  disease,  for  example,  cai'ies  of  the  cervical 
vertebrsB,  or  disease  of  the  laryngeal  cartilages.  4.  Extremely  rarely  as 
the  termination  of  &  primary  local  inflammation. 

Symptoms. — The  symptoms  of  retro-pharyngeal  abscess  are  pain  at  the 
back  of  the  pharynx ;  much  difficulty  in  swallowing  food,  while  drink 
returns  by  the  nose  ;  altei^ation  in  the  voice  ;  cough ;  and  often  great 
dyspnoea,  with  a  sense  of  suffocation.  The  abscess  may  be  seen  or  felt 
on  examination  of  the  pharynx,  or  it  may  form  an  external  enlargement; 
and  after  a  time  fluctuation  can  be  detected  in  most  instances. 

Treatment. — This  consists  in  at  once  letting  out  the  pus  by  careful 
incision  ;  and  keeping  up  the  strength  of  the  patient  by  nutritious  diet, 
stimulants,  and  tonics. 

Chapter  III. 

DISEASES    OF    THE  CESOPHAGUS. 

A.    Clinical  Characters. 

The  clinical  phenomena  which  ai'e  to  be  looked  for  as  indicative  of 
oesophageal  affections  include  : — 

1.  Morlbid  sensations,  namely,  pain,  which  generally  seems  to  lie 
deep  in  the  chest,  as  if  between  the  shoulders,  and  fixed  in  some  par- 
ticular spot,  but  may  be  diffused  ;  as  well  as  other  abnormal  sensations, 
such  as  fulness,  tightness,  oppi"ession,  burning,  or  a  feeling  of  obstruction 
by  a  foreign  body. 

2.  Pain  or  difficulty  during  deglutition — Dysphagia. — When  this 
symptom  is  noticed,  inquiry  must  be  made  with  I'egard  to  its  degree ; 
whether  the  difficulty  can  be  overcome  by  repeated  efforts ;  if  it  can  be 
localized  in  any  particular  spot ;  whether  it  has  come  on  gradually  and 


MSI'ASi-S   UK   THK   (KSOI'HAl.U'.-^.  M49 

steadily  increased,  or  suddenly  ;  if  it  is  constant  or  only  paroxysmal 
associated  or  not  with  the  takinj^-of  food  ;  if  it  is  influenced  by  the  liqnid 
or  solid  character  of  things  swallowed,  the  size  of  solids,  liot  or  cold 
substances,  or  special  articles  of  diet ;  and  whether  the  act  is  aided  by 
any  pai'ticular  position. 

S.  Rejection  of  various  substances,  such  as  food,  mucus,  blood,  exuda- 
tion, pus,  or  other  materials,  either  by  mere  reguro-itation,  by  spasmodic 
action  of  the  a-sophagus,  or  by  vomiting.  This  may  occur  immediately 
after  taking  food  or  only  after  an  interval,  a  large  quantity  being  then 
discharged,  as  if  the  materials  had  been  accumulating  for  some^ time 
Food  which  has  remained  in  the  oesophagus  instead  of  enterino-  the 
stomach  has  an  alkaline  reaction,  and  is  macerated  and  decomposed, 
instead  of  having  undergone  the  digestive  jiroeess. 

4.  Signs  revealed  on  physical  examination.  Physical  examination 
otten  aids  materially  m  the  investigation  of  oesophageal  affections  This 
includes  a.  A  full  iuspectwu  of  the  throat.  b.  The  passage  of  an 
oesophageal  bougie,  which  must  be  done  cautiously,  the  instrument  havino- 
been  previously  softened  and  then  lubricated  with  oil,  glycerine,  or  white 
of  egg.  The  tube  of  the  stomach-pump  answers  very  well  for 'this  pur- 
pose. Before  either  of  these  instruments  is  used,  it  must  be  ascertained 
that  no  aneurism  exists  in  the  chest.  By  their  employment  important 
information  may  be  obtained  :—(i.)  The  practitioner  can  thus  ascertain 
by  mediate  palpation  if  there  is  any  actual  obstruction,  as  well  as  its  seat 
and  degree;  whether  such  obstruction  is  constant  and  increasino-  or  only 
present  from  time  to  time ;  if  it  can  be  overcome  by  continuous  moderate 
pressure,  yielding  more  or  less  suddenly ;  or  if  it  yields  when  the  patient 
IS  under  the  influence  of  some  anaesthetic,  (ii.)  Should  there  be  obstruc- 
tion, the  actual  shape  of  the  obstructed  part  may  be  determined  by 
making  the  bougie  warm  and  soft,  and  thus  getting  a  mould  of  the 
pas.sage.  (ui.)  Frequently  the  bougie  brings  up  materials  on  its  surface 
such  as  blood,  pus,  or  cancer-cells,  which  should  then  be  examined 
microscopically.  (iv.j  Occasionally  the  bougie  may  be  felt  to  pass 
round  something,  such  as  a  polypus  ;  or  into  a  diverticulum  (v  )  The 
patient's  feelings  must  not  be  forgotten.  Pain  always  felt  at  one  parti- 
cular spot  when  the  bougie  is  passed  may  be  indicative  of  the  precise 
seat  of  a  disease,  c.  AnscultatLon.  This  is  sometimes  useful,  the  stetho- 
scope being  applied  in  the  course  of  the  a-sophagus  behind,  a  little  to  the 
left  ot  the  spine  m  the  cervical  and  dorsal  regions.  In  health,  when  a 
person  swallows  water,  a  short,  clear,  gurgling  sound  is  heard; 'if  there 
IS  obstruction,  the  sound  is  prolonged,  and  altered  in  character  k-low  the 
seat  of  the  obstruction,  d.  External  examination For  any  swelliiio- 
m  the  neck  or  elsewhere  in  the  course  of  the  gullet,  which  mio-ht  indicate 
dilatation  or  sacculation  of  this  tube  ;  at  the  same  time  noticfng  whether 
any  such  enlargement  is  influenced  by  taking  food  or  drink,  or  by  the 
act  of  voniitmg  or  retching,  (ii.)  For  any  tumour  in  the  neck  or  chest 
UKely  to  attect  the  functions  of  the  oesophagus,  by  exerting  pressure  uijon 
tins  tube  or  upon  its  nerves.  ' 


B.    Special  Diseases. 

The  individual  diseases  of  the  oesophagus    may    be  conveniently 

de.scribed  under  the  two  main  divisions-— 1.  Acute  (Esoi-hagitis 
ii.  Chronic  Diseases. 
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I.    Acute  CEsofhagitis. 

Etiology. — Acute  oesopliagitis  may  arise  : — 1.  As  a  simple  catarrhal 
intiammation,  along  with  catarrh  o£  other  mucous  membranes.  2.  From 
direct  injury  by  foreign  bodies.  3.  Prom  irritation  or  corrosion  by 
chemical  substances,  such  as  acids,  alkalies,  or  corrosive  sublimate ;  as 
well  as  by  the  contact  of  very  hot  or  cold  materials.  4.  By  extension  of 
thrush  or  diphtheria,  when  the  characteristic  deposits  are  met  with.  5.  As 
a  complication  of  certain  acute  specific  fevers,  cholera,  pyasmia,  and  other 
acute  affections.  6.  In  connection  with  local  organic  diseases,  such  as 
ulceration  or  stiicture. 

Anatomical  Characters. — Acute  oesophagitis  presents  the  usual  signs 
of  inflaiumation,  namely,  redness  and  swelling  of  the  mucous  membrane  ; 
diminution  in  consistence ;  and  the  presence  of  various  secretions  or 
deposits  on  the  surface,  differing  according  to  the  nature  of  the  inflam- 
mation. Occasionally  ulceration  is  produced,  and  superficial  erosions  are 
common;  while,  if  the  inflammation  is  caused  by  corrosive  poisons,  there 
may  be  much  destruction  of  the  oesophageal  tissues.  As  a  rare  event 
pus  forms  beneath  the  mucous  membrane. 

Symptoms. — More  or  less  pain  is  felt,  which  lies  deep  in  the  chest, 
along  the  coui'se  of  the  oesophagus,  and  which  may  extend  to  the 
epigastrium.  If  ulceration  occurs  the  pain  is  very  severe  at  the  corre- 
sponding spot.  Deglutition  is  difficult  and  painful,  and  the  food  and 
drink  may  be  ejected,  either  immediately  by  spasm,  or  subsequently  by 
vomiting,  along  with  much  mucus,  or  sometimes  with  blood,  pus,  or 
membranous  shreds  or  casts.  In  severe  cases  there  may  be  great  distress, 
with  an  urgent  sense  of  oppression  about  the  chest.  The  general 
symptoms  are  of  a  febrile  character ;  and  there  is  much  thirst.  Should 
the  oesophagus  be  corroded  or  ulcerated,  perforation  may  possibly  take 
place,  indicated  by  the  special  symptoms  likely  to  be  associated  with 
such  an  eveiit. 

TiiEATMENT. — 111  mild  cases  of  acute  oesophagitis  no  special  treatment 
is  requii'ed.  In  severe  forms  of  the  disease  all  that  can  be  done  is  to  let 
the  patient  .suck  ice  freely  ;  to  give  only  liquid  and  mucilaginous  diet 
in  small  quantities,  or,  if  there  is  corrosion,  to  employ  nutrient  enemata, 
so  that  the  oesophagus  may  be  left  entirely  at  rest ;  to  apply  hot  fomen- 
tations externally  ;  and  to  administer  opium  in  order  to  relieve  pain  and 
procure  rest. 

II.    Chronic  Diseases  of  the  CBsophagus. 

These  are  of  much  importance,  and  may  be  described  under  the  two 
groups  : — (1.)  Functional  Derangements.    (2.)  Organic  Diseases. 

(1.)    Functional  Derangements. 

1.  Paralysis. — This  extremely  rare  condition  of  the  oesophagus  is  met 
with  only  in  certain  nervous  affections,  namely,  in  general  paralysis  of 
the  insane  ;  progressive  muscular  atrophy  ;  some  cases  of  brain-disease  ; 
the  paralysis  which  follows  diphtheria,  and  allied  forms ;  hysteria ;  or  as 
a  part  of  glosso-i^haryngeal  paralysis. 
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Symptoms.— Dysphagia  is  the  only  symptona  of  oesophao-eal  paralysis 
which  IS  particularly  felt  with  regard  to  liquids,  these  tending  to  pass 
into  the  larynx.  Solids,  especially  large  pieces,  are  more  easdy  swal- 
lowed ;  and  the  erect  posture  facilitates  the  act  of  deglutition.  Tlie 
bougie  can  he  ])assed  quite  readily. 

2.  (Esophagismus  or  Spasm.— A  slight  degree  of  oesopliageal  spasm 
IS  not  at  all  infrequent ;  but  sometimes  this  condition  gives  rise  to  much 
distress  or  pain,  and  it  may  cause  complete  obstruction. 

^'iiOLOGY.— As  a  temporary  condition,  oesophagismus  may  be  due  to 
swallowing  foreign  bodies,  unmasticated  lumps  of  food,  or  very  hot  or 
cold  things ;  dyspepsia  with  much  flatulence  or  acidity  ;  or  abuse  of 
alcohol.    As  a  more  or  less  chronic  disorder  its  usual  recognized  causes 
are:— Most  commonly  some  nervous  condition,  especi-ally  hysteria  and 
hypochondriasis ;  brain-disease  very  rarely  ;  local  irritation,  esiiecially 
that  pi'oduced  by  an  ulcer;  direct  irritation  of  the  nerves  suiiidyino-  the 
oesophagus.    It  has  recently  been  affirmed  that  resophagismas  ^nay 
result  from  certain  morbid  conditions  of  the  nasal  cavities,  by  reflex 
irritation.  ' 
_  Symptoms.— Acute  oesophagismus  is  attended  with  severe,  and  some- 
times extremely  intense  spasmodic  pain  seated  deep  in  the  thoracic 
cavity.    It  may  be  localized,  but  in  some  cases  can  be  distinctly  felt 
rising  upwards  from  the  cardiac  orifice  of  the  stomach.  At  the  time  deo-ln 
tition  will  be  difficult  or  impossible,  but  the  obstruction  is  soon  removed 
or  may  be  overcome  by  slowly  swallowing  some  fluid.    In  chronic  cases 
there  may  be  a  constant  feeling  of  obstruction  in  some  fixed  point  as  if 
a  foreign  body  were  impacted  in  the  gullet,  but  pain  is  absent.  When 
food  IS  taken,  sudden  dysphagia  comes  on,  and  a  stoppage  is  felt  at 
a  certain  spot,  either  absolute  and  complete,  or  yielding  after  several 
eiiorts  have  been  made  to  swallow,  this  event  often  occurring  equallv 
suddenly.    The  attacks  are  not  constant  in  all  cases,  for  at  times 
deglutition  may  be  effected  comfortably.    The  act  is  often  influenced 
by  the  nature  and  temperature  of  the  food.    Usually  mucli  discomfort 
IS  felt  during  the  attempts  at  swallowing,  with  a  sense  of  oijpression 
or  sufiocation,  and  sometimes  spasmodic  movements  of  the  muscles  of 
the  neck  are  excited.    On  attempting  to  pass  a  bougie  its  progress  is 
stopped,  but  after  careful  continued  pressure  the  spasm  gives  wav  some 
times  suddenly,  and  the  instrument  passes  on.    In  the'cases  of  chronic 
oesophagismus  which  have  fallen  under  my  notice  the  upper  part  of 
the  canal  was  usually  affected,  but  the  lower  end  may  be  involved 
iJyspeptic  symptoms  are  frequently  complained  of,  especially  flatulence 
and  eructations,  which  may  bring  on  the  spasm.    There  are  no  si-ns  of 
wasting  or  of  serious  organic  disease  as  a  rule,  but  generally  the  patient 
is  distinctly  hysterical  or  hypochondriacal.    Should  oesophao-i.smus  be 
due  to  a  tumour  pressing  on  the  nerves  of  the  CBSophagus,  this  will  proba- 
lily  be  revealed  by  jihysical  signs.  " 

(2.)    Organic  Diseases. 

1.  Chronic  Ulceration.— An  ulcer  is  occasionally  met  with  in  the 
a.sophagus,  presenting  characters  similar  to  those  of  gastric  ulcer,  which 
^^dl  be  hereafter  described.  In  rare  cases  it  gives  way,  and  causes  per- 
roration. 

Symptoms.— Usually  considerable  localized  pain  is  experienced  which 
IS  of  a  burning  character.    Deglutition  is  very  painful  and  difficult,  or 
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may  even  be  impracticable,  chiefly  on  account  of  spasm,  and  this  is 
sometimes  the  only  symptom  observed.  Blood  and  mucus  may  be 
expelled,  or  brought  away  on  the  bougie.  Great  care  must  be  exercised 
in  using  this  instrument  if  there  is  aiiy  reason  to  suspect  ulceration. 

2.  Stricture  and  Obstruction. — The  conditions  which  may  cause 
narrowing  or  complete  closure  of  the  canal  of  the  oesophagus,  excluding 
the  presence  of  foreign  bodies,  may  be  thus  enumerated  : — ■ 

(i.)  Organic  changes  m  its  walls,  namely : — a.  Cancerous  infiltration. 
h.  Cicatricial  thickening  and  contraction  after  wounds,  nlcers,  or  corro- 
sion, c.  Hypertrophy  of  its  coats,  especially  of  the  submucous  cellular 
tissue  ;  or  exudation  and  thickening,  as  the  result  of  chronic  inflamma- 
tion, d.  Syphilitic  disease,  e.  Ulceration,  with  induration  and  swell- 
ing of  the  margins  of  the  ulcei'. 

(ii.)  External  pressure  from  : — a.  An  enlarged  thyroid  gland. 
h.  Enlarged  lymphatic  glands  in  the  neck  or  chest,  c.  Various  tumours 
or  growths  in  the  neighbourhood,  such  as  cancer,  fibrous  tumours, 
exostoses ;  as  well  as  aneurisms  and  abscesses,  d.  Great  distension  of 
the  pericai'dium  by  fluid. 

(iii.)  Growths  projecting  imvards  from  the  ivalls  of  the  oesophagus,  or 
from  tvithout,  these  being  generally  either  cancerous,  fibrous,  or  of  the 
nature  of  polypi. 

Anatomical  Characters. — The  morbid  appearances  will  necessarily 
vary  according  to  the  cause  of  the  obstruction.  After  a  time  the  gullet 
becomes  dilated  and  hypertrophied  above  the  seat  of  any  obstruction, 
and  in  this  distended  portion  food  is  apt  to  accumulate,  causing  irrita- 
tion, ulceration,  and  sometimes  perforation.  The  mucous  membrane  is 
also  liable  to  ulcerate  at  the  point  of  stricture.  Below  this  point  the 
tube  usually  becomes  narrowed  and  atrophied. 

Symptoms. — Dysphagia  is  the  chief  symptom  of  organic  obstruction 
of  the  oesophagus,  and  a  feeling  is  experienced  as  if  the  food  always 
stops  at  a  certain  spot,  which  in  a  great  majority  of  cases  lies  behind 
the  upper  piece  of  the  sternum.  .  At  first  the  difficulty  is  only  slight, 
but  it  increases,  usually  gradually  and  slowly,  until  at  last  nothing 
whatever  will  pass.  Liquids  and  soft  pulpy  substances  are  far  more 
easily  swallowed  than  solids,  especially  when  these  are  in  large  pieces ; 
hence  patients  suffering  from  oesophageal  obstruction  learn  to  chew 
their  food  thoroughly.  If  a  good-sized  lump  can  be  got  through  the 
narrowed  part,  what  follows  will  then  pass  more  readily  for  a  time. 
Food,  if  it  cannot  get  through  the  obstruction,  is  either  immediately 
regurgitated  or  spasmodically  rejected;  or  it  is  retained  in  a  dilatation 
for  some  time,  and  then  discharged  in  large  quantities,  being  almost 
always  alkaline  in  reaction,  as  well  as  sodden  and  decomposed.  A  good 
deal  of  mucus  is  brought  up,  and  sometimes  blood  or  pus,  should 
there  be  ulceration.  Pain  is  frequently  absent  or  very  slight,  but  if 
cancer  or  an  ulcer  is  present,  it  is  commonly  severe.  A  sense  of  pressure 
and  weight  in  the  chest  is  often  complained  of.  If  the  obstruction  is 
seated  near  the  lower  end  of  the  oesophagus,  the  symptoms  may  appear 
to  be  associated  with  the  stomach. 

In  proportion  to  the  difficulty  experienced  in  taking  nourishment, 
there  will  be  more  or  less  emaciation  and  weakness,  these  symptoms 
being  in  many  cases  extreme,  the  abdomen  becoming  greatly  retracted, 
and  the  patient  exhibiting  all  the  signs  of  stai-vation,  at  the  same  time 
being  often  very  hungry  and  thirsty. 

The  use  of  the  bougie  gives  accurate  information  as  to  the  actual 
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existence,  position,  degree,  shape,  and  rate  of  progress  of  any  stricture 
or  obstruction.  It  may  also  reveal  its  cause,  by  the  peculiar  sensation  it 
communicates  to  the  fingers  of  the  o]3erator,  or  by  the  substances  which 
It  brings  up.  Ihe  sensation  yielded  by  syphilitic  or  cicatricial  stricture 
IS  very  hrm  and  resistant.  Auscultation  may  alford  some  aid  in  diao-- 
nosis  A  tumour  usually  gives  rise  to  symptoms  of  pressure  on  sur- 
roundnig  strnctni-cs  ;  as  u-cll  as  to  external  phvsical  signs 

3.  Cancer  or  Malignant  Disease.— It  is  "requisite  to  make  a  few 
additional  remarks  with  regard  to  this  extremely  rare  disease  Males 
and  persons  of  advanced  years  are  most  frequently  the  subiects  of 
oesophageal  cancer,  but  I  have  met  with  it  in  females 

Anatomical  CHARACTERS.-The  upper  end  of  the'  oesophagus  is  in- 
volved in  most  cases,  the  lower  portion  much  less  frequently"  and  only 
very  exceptionally  the  middle  part.  All  forms  of  cancer  are  met  with 
the  epithelMl  variety  being  most  frequent  above,  and  scirrhn,  near  the 
cardiac  orihce ;  the  growth  may  infiltrate  the  coats  and  extend  throuo-h- 
out  the  entire  circumference  of  the  tube,  or  it  may  form  a  distinct 
tumour.  Ihe  aftected  part  is  thickened,  constricted,  hard  and 
irregular,  and  ulceration  of  the  mucous  surface  is  liable  to  occur'  The 
submucous  tissue  is  that  in  which  the  formation  is  first  observed  The 
glands  in  the_  neighbourhood  are  generally  cancerous,  but  other  oro-ans 
are  not  often  imphcMted. 

SYMP'roMS.-In  addition  to  sym]itoms  pointing  to  o?sopliageal  obstruc- 
tion, there  is  much  pam,  generally  localized,  but  also  shooting  alono- 
the  sides,  or  upwards,  or  backwards  between  the  scapulfe.  The  bouo-ie 
may  bring  up  cancer-cells,  or  these  elements  may  be  discovered  in  the 
materials  rejected.  Signs  of  pressure  are  usually  evident,  especially 
obstructive  dyspiio?a.  Dyspeptic  symptoms,  with  pyrosis  and  eructa- 
tions, ai-e  common,  and  may  be  present  for  some  time  before  any  local 
signs  of  the  disease  appear.  Great  wasting  and  debility  are  o-enerallv 
observed  with  oe,Iema  of  the  legs;  and  the  cancerous  cachexia  may  be 
well-marked  (Esophageal  cancer  almost  always  runs  a  rapid  coiirse 
the  avernge  duration  being  aliout  thirteen  months  '  ' 

4.  Dilatation  or  Pouching.-The  cesophagus  may  be  dilated  in  its 
whole  crcumierence  :  or  a  hernia  or  sacculation  mav  form  on  one  side 
This  condition  arises  from  :-(i.)  Some  obstruction  most  commonly 
(n.)  iaralysis  from  chrome  catarrh,  (iii.)  No  evident  cause  An 
cesophageal  pouch  may  form  a  tumour  in  the  neck,  influenced  as  to  its 
size  and  other  characters  by  taking  food  or  drink,  or  by  the  act  of 
^^miting.  Substances  collect  in  the  dilatation,  and  are  afterwards  di^ 
charged  ii,t  variable  intervals.  vvmus 

thp\.f.^U°''f*'r'~"J'"'  ^*««Pl^«8'^^«  ^^ay  be  perforated  from  within  as 
the  lesalt  of  ulceration,  cancer,  corrosive  destruction,  or  iniurv  bv  i 
foreign  body;  or  from  without,  by  an  aortic  aneurism,  an  abscess  or  \ 
t d  -i^'^  P"-fo-t--         take  place  into  vancni: 

GiiXERAL   Diagnosis,   Prognosis,   and    Treatment  of 
Chronic  CEsofhageal  Diseases. 

Diagnosis.— When  a  case  occurs  in  which  symptoms  point  to  tbo 
CBSoph,,,,,  the  diagnosis  has  to  determine  A:^hether't;is  tube 

Itself  organically  or  functionally  affected  ;  or  is  interfered  with  by  some 

A  A 
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neighbouring  tumour  or  other  morbid  condition.  2.  The  nature  and 
origin  of  the  disease — if  organic,  whether  cancerous  or  other ;  if  func- 
tional, whether  of  the  nature  of  paralysis  or  spasm.  3.  The  seat  of  the 
morbid  condition,  as  regards  the  part  of  the  tube  involved. 

It  is  often  very  difficult  to  determine  the  actual  conditions  present, 
and  in  order  to  arrive  at  a  correct  diagnosis  the  following  points  must 
be  carefully  taken  into  account : — 1.  The  general  and  family  history  of 
the  patient ;  the  conditions  as  regards  age  and  other  circumstances  ; 
as  well  as  the  history  of  the  case  with  respect  to  its  a?tiology,  previous 
duration,  and  course.  2.  The  general  state  of  the  patient,  especially 
noting  the  degree  of  emaciation  and  debility,  and  signs  of  any  constitu- 
tional diathesis.  3.  The  degree,  characters,  and  situation  of  the  local 
symptoms,  particular  attention  being  paid  to  deglutition,  from  which 
important  information  may  be  gained.  4.  The  knowledge  conveyed  by 
the  use  of  the  bougie,  which  is  often  very  accurate  and  decisive ;  as 
well  as  by  the  other  modes  of  physical  examination  employed,  especially 
with  the  view  of  determining'  whether  any  tumour  exists  in  the  vicinity 
of  the  oesophagus.  5.  Whether  any  signs  of  adjacent  pressure  ai'e 
present,  and  their  nature.  6.  The  state  of  the  nervous  system.  7.  The 
condition  of  the  stomach.  8.  The  progress  of  the  case.  The  descriptions 
already  given  will  sufficiently  indicate  how  the  several  diseases  of  the 
CEsopliagus  differ  in  these  particulars. 

Pkognosis. — Spasmodic  affections  of  the  oesophagus  are  not  dangerous 
as  a  rule,  but  they  are  often  exceedingly  difficult  to  cure.  Paralysis  is 
very  serious  in  most  cases,  being  a  part  of  some  grave  nervous  disease. 
In  all  organic  diseases  of  the  gullet  prognosis  is  highly  unfavourable. 
In  ulceration  the  chief  dangers  to  be  feared  are  from  perforation,  or  from 
stricture  after  healing.  Every  foi-m  of  obstruction  involves  an  unfavour- 
able prognosis  ;  and  when  cancer  exists,  a  speedy  termination  may  be 
foretold.  In  some  of  the  conditions  which  cause  obstruction  the  prognosis 
depends  partly  on  the  effects  of  treatment. 

Treatment. — 1.  The  general  condition  of  the  patient  must  be  attended 
to.  In  the  hysterical  state  asafcetida,  aloetics,  iron,  and  valerian  or 
valerianate  of  zinc  are  indicated.  In  cases  of  serious  nervous  disease, 
strychnine  and  electricity  are  of  most  service,  but  generally  little  or 
no  good  can  be  done.  Attention  to  diet  is  most  essential  if  there  is  any 
actual  obstruction  ;  liquid  or  pulpy  nourishing  food  must  be  administered 
in  sufficient  quantities,  and  the  patient  may  need  to  be  fed  at  intervals 
by  means  of  the  stomach-pump.  At  last  nutrient  enemata  have  generally 
to  be  employed,  and  should  there  be  ulceration,  they  are  decidedly  in- 
dicated at  an  early  period,  so  that  the  ulcer  may  not  be  irritated,  and 
may  have  the  chance  of  healing.  Any  special  diathesis,  such  as  syphilis, 
demands  its  appropriate  remedies.  Dyspeptic  symptoms  frequently 
requii'e  attention.  The  strength  must  be  kept  up  by  tonics,  cod-liver  oil, 
and  stimulants ;  as  well  as  by  nutritious  food. 

2.  External  local  applications  sometimes  do  good  in  cesophagisnius, 
such  as  a  blister  over  the  sternum,  a  belladonna  jilaster,  or  friction  with 
belladonna  liniment.  Probably  these  act  beneficially  chiefly  by  exei'ting 
a  mental  influence  upon  the  patient.  No  local  treatment  of  this  kind 
has  any  effect  whatever  upon  other  conditions  of  the  oesophagus. 

3.  The  bougie  is  most  valuable  in  treatment  as  well  as  in  diagnosis. 
The  threat  of  its  use  sometimes  does  good  in  spasmodic  cases  ;  and  its 
regular  employment  often  leads  to  much  improvement  in  such  cases. 
By  its  aid  oesophageal  strictures  can  often  be  dilated,  but  great  care 
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must  be  exercised  in  passing  the  instrument,  especially  if  tliere  should 
be  ulceration. 

4.  Various  symptoms,  such  as  pain,  sleeplessness,  or  vomitin-^ 
frequently  call  fur  special  treatment— for  instance,  the  administration  of 
opium,  morphine,  or  similar  remedies  ;  the  application  of  local  heat  or  of 
the  ice-bag ;  and  other  appropriate  remedial  measures. 

5.  Tn  some  instances  the  advisability  of  performing  CBSophaffotomy 
or  gastrostomy  has  to  be  considered,  and  unquestionably  under  certain 
circLinistances  one  or  other  of  these  operations  ought  to  be  performed 
with  the  view  of  prolonging  life,  and  relieving  distressing  symptoms  ' 


ClfAPTiJR  IV. 

DISEASES  OF  THE  RESPIRATORY  ORGANS. 

I.  Cli.n'ical  Chai;actei;,s. 

Tun  clinical  phenomena  associated  Avith  the  respiratory  organs  vary 
•considerably  in  their  precise  characters,  according  to  the  part  affected 
.and  the  nature  of  the  disease ;  but  the  following  outline  Avill  serve  to 
indicate  tlicir  geiiei-al  features. 

1.  Morbid  sensations  are  very  commonly  complained  of.  When  the 
larynx  or  trachea  is  involved,  these  sensations  are  referred  to  this 
portion  of  the  respiratory  tract,  and  they  include  chiefly  mere  uneasi- 
ness, soreness,  or  actual  pain  of  variable  characters  ;  a  sense  of  burnino'  • 

■a  feeling  of  irritation ;  or  a  sensation  as  if  a  foreign  body  were  present' 
ihey  are  often  increased  by  acts  causing  local  disturbance,  such  as 

•cougliing  speaking,  or  singing.  There  may  be  external  tenderness 
over  the  larynx,  especially  on  making  pressure  directly  backwards.  In 

■attections  of  the  bronchi,  lungs,  or  pleurte,  pain  or  some  other  morbid 

.sensation  is  generally  experienced  over  some  part  of  the  chest  upon 
which  it  IS  always  important  to  observe  the  effects  of  cough  and  of  deen 
inspiration.  ^ 

2.  The  act  of  breathing  is  fre.piently  <listurbed  in  some  way  or 
•otlier,  there  being  some  form  of  dyspntsa.  Any  obstruction  in  the 
main  air-tube  causes  serious  interference  with  respiration,  and  hence 
in  laryngeal  and  tracheal  diseases  breathing  is  frequently  n.nsy,  hissino- 
whistling,  or  stridnlous  ;  at  the  same  time  the  act  being  prolonged  and 
abonred;  while  there  may  be  signs  of  urgent  dyspnoea,  with  indica- 
tions that  little  or  no  air  enters  the  lungs  during  inspiration,  especially 

A   !  f  "  1'    T  "^'"'t^i-e"-    In  certain  conditions  expiration  is 

undisturbed.  Laryngeal  dyspnoea  may  be  constant  or  only  ])aroxysnial 
sometimes  coming  on  very  suddenly,  and  being  always  liable  to  exacer- 
bations As  regards  other  portions  of  the  respiratory  apparatus,  the 
characters  of  the  disorder  of  breathing  will  vary  with  the  nature  and 
■extent  of  the  disease. 

3.  Certain  expulsive  actions  are  often  excited,  which  have  for  their 
Object  the  removal  of  some  scmrce  of  irritation  in  connection  with  the 
respiratory  apparatus.    The  most  important  <,f  these  is  cough,  but 
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sneezing  and  hawking  also  come  under  this  head,  the  former  being- 
excited  by  some  irritation  in  the  nasal  passages,  the  latter  by  a  similar 
condition  in  the  larynx  or  throat.  Congh  differs  in  its  characters 
according  to  its  cause.  Laryngeal  cough  is  peculiar  and  characteristic, 
being  iri'itable  and  liable  to  come  on  in  distressing  fits ;  difficult  to 
repress  ;  hard,  hoarse,  cracked,  croupous,  metallic,  or  barking  in  quality  - 
or  occasionally  aphonic.  In  many  cases  of  laryngeal  disease  there  is  a 
constant  desire  to  cough  or  hawk,  in  consequence  of  a  feeling  of  per- 
sistent irritation  or  obstruction  being  experienced. 

4.  The  expulsive  acts  just  alluded  to  are  frequently  attended  with  the 
discharge  of  various  substances,  technically  termed  expectoration  or 
sputum,  and  popularly  known  as  phlegm.  These  may  consist  of  mucus  ; 
muco-purulent  matter  ;  actual  pus  ;  croupous  or  diphtheritic  exudation  - 
portions  of  morbid  structures,  or  of  the  tissues  of  the  air-passages  or 
lungs ;  calcareous  particles  ;  and  various  other  materials. 

5.  Haemoptysis  or  spitting  of  blood  demands  notice  as  a  special 
form  of  expectoration,  this  being  a  symptom  of  considerable  impor- 
tance in  relation  to  the  respiratory  organs. 

6.  The  voice  is  liable  to  more  or  less  alteration  in  its  characters  when 
the  larynx  or  trachea  is  implicated.  It  may  be  weak  to  complete  aphonia  ; 
altered  in  quality,  being  rough,  harsh,  husky,  hoarse,  croupy,  or  cracked  ;, 
or  changed  in  pitch  or  range. 

7.  Occasionally  the  expired  air  presents  abnormal  characters. 

8.  In  diseases  affecting  the  larynx,  deglutition  may  be  somewhat 
uneasy  or  painful,  and  if  the  epiglottis  is  desti'oyed,  the  act  of  swallow- 
ing becomes  difficult,  materials  being  apt  to  pass  into  the  air-passage. 
In  exceptional  cases  of  certain  lung-affections  the  patient  may  also 
experience  some  difficulty  in  deglutition. 

9.  The  general  aspect  and  posture  of  the  patient  often  afford  im- 
portant indications  in  connection  with  diseases  of  the  respiratory  organs,, 
and  therefore  should  always  receive  particular  attention. 

II.    Physical  Examination. 

Physical  examination  constitutes  an  essential  and  most  important 
part  of  clinical  investigation  directed  to  the  respiratory  organs,  and  this 
subject  needs  therefore  to  be  discussed  as  fully  and  completely  as  the 
limits  of  this  work  permit,  though  it  will  be  impossible  to  enter  into- 
lengthy  details. 

A.    Examination  of  the  Larynx  and  Trachea. 

Physical  examination  directed  to  the  investigation  of  moi'bid  con- 
ditions affecting  the  lai'ynx  oi-  trachea  includes  : — 

1.  External  examination  of  the  neck. — This  may  reveal,  for  ex- 
ample, the  presence  of  any  tumour  interfei'ing  with  the  main  air-tube,  or 
a  fistulous  communication  with  its  interior.  Direct  examination  over  the 
larynx  and  trachea,  by  means  of  palpation  and  auscultation  move  espe- 
cially, may  also  be  useful,  the  latter  method  detecting  alterations  in 
the  breath-sounds,  or  revealing  local  adventitious  sounds.  It  is  said  that 
the  vocal  fremitzis  on  the  two  sides  of  the  larynx  may  differ  in  intensity,, 
if  one  vocal  cord  is  paralyzed. 
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2.  Examination  of  the  throat  internally. — Much  information  is 
often  gained  \>y  inspecting-  tliis  part  witli.  a  good  liglit,  as  in  many  cases 
the  throat  and  larynx  are  affected  with  similar  morbid  conditions.  The 
.state  of  the  epiglottis  can  also  be  frequently  made  out  in  this  manner. 
Tlie  finger  may  likewise  be  employed  sometimes  with  advantage,  to  feel 
the  epiglottis,  rodematous  swelling,  a  foreign  body,  or  a  growth. 

3.  Examination  of  the  chest. — This  will  show  whether  there  is  any 
obstruction  to  the  enti'ance  of  air  into  the  lungs;  or  if  there  is  any 
tumour  in  the  tliorax,  distui-bing  tlie  functions  of  the  main  air-tube. 

4.  Examination  with  the  laryngoscope. — The  laryngoscope  is  the 
special  instrument  employed  for  determining  the  state  of  the  upper  part 
of  the  windpipe,  and  although  it  is  possible  in  many  instances  to  come 
to  a  tolerably  accurate  conclusion  on  this  matter  without  its  aid,  yet  the 
exact  conditions  present  can  only  be  positively  ascertained  by  the  use  of 
this  apparatus.  It  is  also  valuable  for  the  purpose  of  applying  local 
remedies,  and  in  the  performance  of  operations.  Much  practice  is  required 
before  the  lai-yngoscope  can  be  effectually  employed. 

The  laryngoscope  consists  of  an  apparatus  for  illuminating  the  back  of 
the  thi"oat ;  and  a  small  mirror,  which  is  introduced  into  this  region  in 
such  a  way  as  to  reflect  an  image  of  the  interior  of  the  lai'ynx.  Illu- 
mination is  usually  accomplished  by  reflection,  a  mirror  being  attached 
to  the  observer's  head  in  various  ways,  which  is  made  to  reflect  either 
solar  light,  or,  more  commonly,  light  derived  from  some  artificial  source. 
Numerous  lamps  have  been  invented,  but  any  lamp  which  yields  a 
clear,  sti-ong,  and  steady  light  will  suffice  for  ordinary  purposes.  Direct 
illumination  is  also  employed,  either  by  means  of  a  suitable  gas-  or  oil- 
lamp  having  a  powerful  lens,  or  by  the  oxy-hycb'ogen  or  electric  light.  The 
throat-mirrors  ordinarily  used  are  circular,  varying  in  diameter  fi'om  half- 
an-inch  to  an  inch  ;  but  if  the  tonsils  are  enlarged,  oval  or  ovoid  mirrors 
may  be  employed.  They  should  be  made  of  glass  backed  with  a  coating 
of  silver;  mounted  in  German  silver;  and  fixed  at  an  angle  of  about  I2U° 
to  a  slender  shank,  which  is  inserted  into  a  handle. 

Mode  of  ej'aniitiatio)i.  The  patient  sits  opposite  the  observer  with  the 
head  inclined  very  slightly  backwards,  an  interval  of  about  a  foot  being 
left  between  their  faces.  The  lamp  is  placed  at  the  side  of  the  patient, 
the  flame  being  on  a  level  with  the  eyes.  The  mouth  being  opened  as 
wideljr  as  possible,  and  the  tongue  protruded,  this  is  held  gently  between 
the  thumb  and  forefinger  of  the  left  hand,  covered  with  a  handkerchief 
or  soft  napkin.  By  means  of  the  x'efiector  the  light  is  then  directed  to 
the  back  of  the  throat,  so  that  the  centre  of  the  disc  corresponds  to  the 
base  of  the  uvula.  The  throat-mirror  having  been  properly  warmed 
over  the  lamp,  is  now  introduced,  the  handle  being  held  between  the 
thumb  and  fingers  of  the  right  hand ;  its  reflecting  surface  is  directed 
more  or  less  obliquely  downwards,  while  the  opposite  surface  touches 
the  base  of  the  uvula,  which  should  be  pushed  gently  upwards  and 
backwards.  In  order  to  facilitate  the  introduction  of  the  mirror,  it  is 
often  necessary  to  make  the  patient  take  a  deep  breath,  or  repeat  the 
sound  "  a,"  as  in  "  fate."  Some  persons  can  bear  examination  for  any 
length  of  time,  if  it  is  pi'operly  conducted,  but  in  most  cases  it  is  better 
to  introduce  the  mirror  several  times  in  succession  for  a  few  seconds 
each  time.  In  some  cases  it  is  necessary  to  deaden  sensation  in  the 
throat  by  sucking  ice,  or  by  the  application  of  cocaine. 

It  is  requisite  to  become  familiar  with  the  appearances  observed 
with  the  laryngoscope  in  the  healthy  larynx,  before  this  instrument  can 
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be  of  any  service  in  investigating  diseased,  conditions.  The  morbid 
conditions  which  may  be  detected  are : — 1.  Changes  in  colour,  due 
to  congestion,  inflammation,  or  other  causes.  2.  Alterations  in  the 
size,  shape,  and  position  of  the  epiglottis.  3.  Thickening  of  tissues, 
with  irregularity,  resulting  from  chronic  inflammation.  4.  CEdematous 
swelling.  5.  Various  deposits,  especially  croupous  or  diphthei'itic. 
6.  Ulcerations.  7.  Morbid  growths  or  tumours.  8.  Changes  in  the  shape 
and  size  of  different  parts,  particularly  of  the  opening  of  the  glottis. 
9.  Derangement  of  the  action  of  the  muscles  of  the  glottis,  as  observed 
during  the  act  of  breathing  or  vocalization.  The  laryngoscope  may  alsO' 
be  used  for  the  purpose  of  revealing  the  presence  of  a  foreign  body  in, 
the  air-tube  ;  and  for  examining  the  trachea. 

B.   Examination  of  the  Chest. 

Physical  examination  of  the  chest  includes  that  of  its  walls  ;  and  of 
its  several  contents.  The  present  section  will  be  mainly  devoted  to  a 
consideration  of  the  subject  so  far  as  it  applies  to  the  respix-atory  ap- 
paratus ;  other  structures  must,  however,  be  alluded  to  more  or  less,  but 
the  examination  of  the  heart  and  vessels  will  be  treated  of  separately. 

There  are  some  general  points  of  practical  importance  to  which  it  is 
desirable  to  call  attention  at  the  outset.  1.  A  knowledge  of  the  anatomy 
and  physiology  of  the  thorax  and  its  contents  is  essential  before  physical 
examination  can  be  applied  to  the  investigation  of  their  morbid  con- 
ditions. It  is  also  requisite  to  be  thoroughly  familiar  with  the  normal 
physical  signs,  and  hence  students  should  first  practise  the  examination 
of  healthy  individuals.  2.  When  investigating  for  disease  the  chest 
should  be,  as  a  rule,  exposed  to  the  full  extent  that  any  individual  case 
may  require.  It  is  often  necessary  to  strip  the  chest  and  upper  part  of 
the  abdomen  completely,  and  in  the  case  of  males  and  children  thei'e 
need  be  no  hesitation  about  doing  this ;  the  examination  of  females  must 
of  coui'se  be  conducted  with  due  regard  to  decency.  To  make  a  practice 
of  examining  the  thorax  thi'ough  gai-ments  is  most  objectionable.  This 
remark,  however,  only  applies  to  those  cases  in  which  there  is  no  danger 
fi'om  exposing  the  chest.  In  some  instances  this  cannot  be  done  at  all, 
or  only  a  very  small  portion  should  be  uncovered  at  a  time.  3.  The 
patient  should  assume  an  appropriate  position,  the  objects  aimed  at 
being  to  place  the  superficial  structures  under  such  conditions  that  they 
will  not  interfere  with  the  production  or  perception  of  the  physical 
signs  ;  and  to  enable  the  operator  to  conduct  the  examination  in  a 
comfortable  and  unrestrained  attitude.  Ordinarily,  when  the  front  of 
the  chest  is  being  examined,  the  patient  should  sit  or  stand  with  the- 
hands  hanging  down  by  the  sides.  A  slightly  stooping  posture,  with 
the  head  bent  forward  and  the  arms  well  folded  across  the  chest,  so  that 
the  scapulfe  are  drawn  away  from  the  spine,  and  the  muscles  put  oru 
the  stretch,  answers  best  for  the  examination  of  the  back.  The  sides- 
are  most  conveniently  reached  by  having  the  arms  raised  vertically  above- 
the  head.  Of  course  the  position  has  in  many  cases  to  be  modified  on 
account  of  the  patient  being  confined  to  bed,  or  even  being  unable  to  be 
moved.  4.  The  investigation  ought  to  be  carried  out  thoroughly  and 
completely,  whenever  circumstances  seem  to  require  this,  every  part  of 
the  chest  being  explored.  Certain  regions,  however,  demand  special 
attention,  namely,  those  corresponding  to  the  apices  of  the  lungs,  both 
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in  front  and  behind;  to  their  bases  posterioi'ly  and  laterally  ;  and  to  the 
heart  and  great  vessels.  5.  It  is  most  desirable  that  the  examination 
should  be  conducted  in  a  systematic  and  orderly  manner.  The  different 
methods  should  be  gone  through  in  I'egular  succession,  the  lungs  being 
first  attended  to,  and  then  the  heart  and  vessels.  In  many  cases  it  is 
advisable  to  complete  the  examination  of  a  particular  region  befoi'e 
proceeding  to  another  part  of  the  chest.  It  must  be  I'emembered  that 
the  various  sti'uctures  within  the  thorax  mutually  affect  the  physical 
signs  which  they  severallj'  present;  and  that  examination  of  one  organ 
may  aid  in  detecting  some  morbid  condition  in  another.  6.  Repeated 
examination  may  be  needed  before  a  satisfactory  diagnosis  can  be 
arrived  at.  Moreover,  in  many  acute  cases  the  physical  signs  should  be 
noted  at  frequent  intei'vals,  in  order  to  observe  their  progress  ;  while  in 
the  course  of  affections  which  are  known  to  have  a  tendency  to  impli- 
cate the  thoracic  organs,  these  organs  must  be  investigated  as  often  as 
the  nature  of  the  case  seems  to  require.  7.  Certain  conditions  which 
influence  the  physical  signs  both  in  health  and  disease  must  always  be 
taken  into  account.  These  are  the  state  of  the  chest-walls,  as  regards 
the  amount  of  fat  and  muscle,  and  the  conditions  of  the  ribs  and  car- 
tilages ;  the  form  of  the  thorax ;  the  part  over  which  the  examination  is 
made  ;  the  age  and  sex  of  the  individual  examined ;  the  state  of  the 
nervous  system,  nervousness  and  hysteria  materially  affecting  the 
I'espiratory  and  cardiac  actions  ;  the  manner  in  which  the  breathing  is 
carried  on,  many  persons  needing  insti'uction  as  to  how  to  perform  this 
act ;  and  the  amount  of  air  contained  in  the  lungs,  according  to  the 
stage  of  tlie  respiratory  act  as  regards  inspii'ation  and  expiration. 
8.  When  examining  opposite  sides  of  the  chest,  with  the  view  of  compar- 
ing them,  cai'e  must  be  taken  that  the  examination  is  made  over  corre- 
sponding regions,  and  in  pi'ecisely  the  same  manner.  9.  A  preliminary 
acquaintance  with  the  principles  or  theory  of  physical  examination  is 
highly  desirable,  but  the  stiulent  must  remember  that  by  long-continued 
training  and  experience  alone  can  he  become  thoi'oughly  grounded  in 
the  practical  a])plication  of  these  principles.  10.  Phj'sical  signs  are  but 
indications  of  certain  physical  conditions ;  and,  therefore,  in  order  to 
appreciate  the  significance  of  the  signs  elicited  in  any  particular  disease, 
the  abnormal  physical  conditions  associated  with  such  disease  must  be 
clearly  understood. 

Divisions  of  thk  Thorax 

For  the  purpose  of  describing  the  situation  and  limits  of  physical 
signs  elicited  in  connection  with  the  chest,  cei'tain  imaginary  lines  are 
drawn,  and  regions  marked  off,  the  chief  of  which  are  as  follows : — 

I.  Lines. — These  are  di'awn  vertically  from  the  top  to  the  bottom  of 
the  chest,  and  are  thus  named  according  to  their  position  : — I.  Mid- 
sternal.  2.  Right  and  left  lateral  sternal.  3.  Nipple-  or  mammary -line . 
4.  Acromial,  extending  from  the  acromion  process.  5.  Mid-axillary. 
6.  Scapular,  along  the  vertebral  border  of  the  scapula.    7.  Mid-spinal. 

II.  Regions. — These  may  be  arranged  in  the  following  manner: — 

1.  Median,  included  within  the  width  of  the  sternum  : — a.  Supra- 
sternal, corresponding  to  the  depression  above  the  sternum,  b.  Upper 
sternal,  extending  to  the  lower  border  of  the  third  cartilages,  c.  Loiver 
sternal,  from  the  third  cartilages  to  the  lower  end  of  the  stei'num. 
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2.  Autero-lateral,  bounded  internally  by  the  margin  of  tlie  stermim ; 
externally  by  the  acromial  line  on  each  side  : — a.  Supra -clavicular,  includ- 
ing the  space  above  the  clavicle,  and  bounded  superiorly  by  a  line  from 
the  outer  thii-d  of  this  bone  to  the  trachea,  h.  Clavicular,  corresponding 
to  the  inner  half  or  two-thirds  of  the  clavicle,  c.  Infra-clavicular,  limited 
below  by  the  lower  margin  of  the  third  rib.  d.  Ma^mnary,  from  the 
third  rib  to  the  lower  border  of  the  sixth,  e.  Infra-mavimary,  from  the 
sixth  rib  to  the  lower  mai-gin  of  the  thorax. 

3.  Lateral,  bounded  in  front  by  the  acromial  line ;  behind  by  the 
axillary  border  of  the  scapula  : — a.  J xilla^-y,  from  the  apex  of  the  axilla 
down  to  a  line  continuous  with  the  lower  boundary  of  the  mammary 
I'egion.  b.  Infra-axillary,  from  the  above  line  to  the  lower  margin  of  the 
thorax. 

4.  Posterior,  from  the  axillary  edge  of  the  scapula  to  the  middle  line 
behind : — a.  Supraspinous  or  superior  scapular,  corresponding  to  the 
supra-spinous  fossa  of  the  scapula,  b.  Infra-spinous  or  inferior  scaptilar, 
opposite  the  infra-spinous  fossa,  c.  Itfra-scapular,  below  the  scapula 
to  the  margin  of  the  thorax,  and  extending  internally  to  the  spine. 
d.  Inter-scapular,  including  the  space  between  the  base  of  the  scapula 
and  the  spinous  processes  of  the  corresponding  dorsal  vertebrae. 

Methods  and  Objects  op  Physical  Examination. 

It  is  necessaxy  to  have  a  clear  compi'ehension  of  the  different  methods 
of  examination  employed  in  connection  with  the  chest,  with  regard  to 
their  nature  ;  the  manner  in  which  they  are  severally  pei-fornied  ;  and 
what  each  is  capable  of  teaching ;  therefore  a  brief  outline  of  this  part 
of  the  subject  will  now  be  given. 

I.  Inspection. — This  merely  signifies  "  the  act  of  looking,"  and  all 
that  need  be  said  about  the  mode  of  conducting  it  is  that  different 
views  of  the  chest  must  be  taken,  from  the  sides  and  behind  as  well  as 
from  the  front ;  and  that  a  good  light  should  be  obtained.  Inspection 
reveals: — 1.  The  state  of  the  superficial  parts,  as  regards  colour,  oedema, 
amount  of  fat,  fulness  of  the  veins,  and  other  conditions.  2.  The  shape 
and  size  of  the  thorax,  along  with  which  may  be  noted  the  state  of  the 
supra-sternal  and  supra-clavicular  depressions ;  the  direction  of  the 
ribs  ;  the  characters  of  the  intercostal  spaces  ;  the  size  of  the  costal 
angles,  that  is,  the  angle  between  the  ensiform  cartilage  and  the  con- 
tiguous rib-cartilages  on  each  side ;  and  the  relative  height  of  the 
shoulders.  3.  The  frequency,  extent,  and  charactei's  of  the  respiratory 
movements. 

II.  Palpation,  Manipulation,  or  Application  of  the  Hand. — The 

palmar  suiface  of  the  hand  and  fingers  is  apjjlied  to  the  chest,  in  order 
to  appreciate  certain  impressions  Avhich  are  capable  of  being  conveyed 
by  the  sense  of  touch.  In  some  cases  it  may  be  necessaiy  to  gi'asp  the 
sides,  particularly  in  the  examination  of  children  ;  in  others  only  the 
tips  of  the  fingers  need  be  used,  especially  when  it  is  desired  to 
localize  certain  signs  ;  but  generally  it  is  best  to  feel  with  as  much  of 
the  hand  as  can  be  applied.  The  objects  of  palpation  are  : — 1.  To 
give  more  accurate  information  with  regard  to  what  is  revealed  by 
inspection.  2.  To  determine  the  existence  and  characters  of  various 
kinds  of  fremitus.  This  term  comprehends  certain  tactile  sensations  con- 
veyed to  the  surface  of  the  chest,  and  which  are  classed  as  : — (i.)  Vocal 
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freviitus,  produced  by  the  act  of  speaking-  or  crying.  (ii.)  Tussive 
fremitus,  originated  by  coughing.  (iii-)  L'honchal  fremitus,  due  to  the 
passage  of  air  during  the  act  of  breathing  thi-ough  tlie  air-tubes  or  into 
cavities,  when  certain  physical  conditions  ai'e  present,  (iv.)  Friction 
fremitus,  elicited  by  the  I'ubbing  together  of  roughened  surfaces  of  the 
pleura  dui'ing  i-espiration.  3.  To  detect  the  presence  of  a.ny  Ji net uation  ; 
or  of  su.rciissio)i-'iiiorPine)it. 

III.  Mensuration  oi'  Measurement. — In  some  cases  it  is  important 
to  obtain  accurate  information  as  to  the  size  and  shape  of  the  chest ; 
and  the  extent  of  the  respiratory  movements.  For  this  purpose  certain 
measurements  ai-e  taken,  either  while  the  chest  is  at  rest,  or  in  different 
states  as  I'egards  expiration  and  inspiration.  The  only  measui'ements 
likely  to  be  required  are : — I.  Cirmdar  or  circumferential,  in  different 
parts  of  the  chest.  2.  Semi-circular,  so  as  to  compare  the  two  sides. 
■3.  Antero-posterior,  in  the  middle  line  and  on  either  side,  especially 
under  the  clavicles  ;  and  transverse  or  lateral ;  also  noticing  tlie  rela- 
tions of  these  two  diameters.  4.  Vertical,  from  the  middle  of  the 
•clavicle  to  tlie  lower  margin  of  the  thor-ax.  5.  Local,  particularly  from 
the  nipple  to  the  mid-sternal  line ;  and  from  the  same  point  to  the 
■clavicle  on  each  side.  The  I'equisite  instruments  include  an  ordinary 
tape-measure :  a  double  tape-measure,  made  by  uniting  two  tapes  in 
such  a  mannei'  that  they  start  in  opposite  directions  from  the  same 
point,  which  is  iiseful  for  comparing  the  two  sides,  the  point  of  junction 
being  applied  to  the  middle  line  behind,  and  the  tapes  drawn  round, 
one  on  each  side  of  the  chest,  until  they  meet  in  the  mid-sternal  line  ; 
.and  different  movable  calipers,  by  which  the  diametei's  are  taken. 
Several  ingenious  instruments  have  been  invented  for  the  purpose 
of  indicating  the  respiratory  inovements  very  precisely,  such  as  the 
stethometer,  thoracometer,  and  stethograph,  but  in  my  opinion  they  are 
not  of  much  clinical  value.  The  same  remark  applies  to  the  spirometer, 
an  apparatus  by  which  the  vital  capacity  of  the  lungs  is  determined; 
and  to  the  pneumatometer,  which  measures  the  force  of  inspiration  and 
■expiration  respectively. 

In  some  instances  it  is  essential  to  get  an  outline  of  the  shape  as  well 
■as  of  the  size  of  the  two  sides  of  the  chest  in  different  parts,  in  order  to 
determine  the  exact  capacity  of  each  half,  as  this  depends  much  on  the 
form,  the  measurement  being  sometimes  actaally  less  on  the  side  which 
has  the  larger  sectional  area  and  volume.  This  is  accomplished  by 
means  of  the  cyrfometer,  and  a  convenient  foi'm  of  tliis  instrument  consists 
■of  two  portions  of  fle.xible  lead-tubing  of  small  calibre,  united  by  a  short 
piece  of  india-rubbei'  tubing.  The  latter  is  fixed  over  the  spine,  and  the 
two  parts  of  lead-tubing  are  brought  I'ound  the  sides  until  they  meet  in 
the  middle  line  in  front.  When  the  appai-atus  is  removed  it  indicates 
the  shape  as  well  as  ihe  size  of  each  lateral  half  of  the  chest,  and  the 
outline  may  then  be  traced  on  papei'. 

I\' .  Percussion. — By  this  term  is  meant  "the  act  of  striking," 
and  it  affords  signs  of  the  highest  value  in  diagnosis.  There  ai'e  two 
ways  of  ]>erforming  percussion,  namely,  first,  by  striking  the  part  under 
examination  immediately,  which  is  caWed  immediate  or  direct  ])ercussion; 
secondly,  by  placing  something  on  the  surface,  technically  named  a 
pleximeter,  and  pei-cussing  over  this,  which  is  termed  mediate  or  indirect 
percussion.  As  a  rule  the  latter  mode  should  be  employed,  but  the 
former  is  useful  sometimes,  especially  when  percussing  over  a  l3one,  such 
as  the  clavicle.    A  great  deal  of  discussion  has  been  carried  on  as  to 
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the  relative  value  of  instruments  or  of  the  fingers  in  percussion.  Some 
practitioners  use  small  plates  made  of  ivory  or  other  materials  to  place 
on  the  chest ;  and  a  light  flexible  hammer  or  plessor  to  strike  with. 
Other  instruments  are  also  employed,  but  without  entering  into  any 
discussion  on  the  subject,  I  venture  to  express  the  opinion  that  the  use 
of  the  fingers  is  much  preferable,  and  answei's  every  necessary  purpose. 
The  following  description  may  give  some  notion  as  to  how  this  mode 
of  examination  is  to  be  conducted : — One  of  the  fingers  of  the  left 
hand  should  be  used  as  a  pleximetei-,  especially  the  fore-  or  middle- 
fingex',  but  the  little-finger  is  conveniently  applied  when  percussing 
above  the  clavicle.  It  must  be  laid  on  evenly  and  firmly,  with  the 
palmar  aspect  next  the  surface  of  the  chest.  Percussion  must  then  be 
made  with  the  ends  of  the  fingers  of  the  right  hand,  the  nails  being 
appropriately  shortened.  Some  percuss  with  all  the  fingers,  either  ar- 
ranged in  a  line,  or  gathered  into  a  cone  with  the  thumb ;  others  employ 
only  three,  two,  or  even  one  finger.  It  is  well  to  practise  all  methods, 
but  ordinarily  the  fore-  and  middle-fingers  together  answer  best,  or  the 
middle-finger  alone.  The  force  employed  must  vary  according  to  cir- 
cumstances, but  usually  it  should  only  be  moderate.  The  stroke  should 
be  made  perpendicularly  to  the  surface ;  from  the  wrist ;  quickly 
and  sharply ;  the  fingers  not  being  allowed  to  remain  on  for  too  long  a 
time. 

The  objects  of  percussion  are: — 1.  To  elicit  certain  sounds.  2.  To 
bring  out  different  sensations,  such  as  the  amount  of  resistance,  elasticity, 
fluctuation,  and  other  objective  feelings.  These  physical  signs  will  be 
considered  in  detail  further  on. 

V.  Auscultation. — This  signifies  the  "  act  of  listening,"  which  may 
also  be  performed  in  two  ways.  The  ear  may  be  applied  to  the  chest 
either  directly,  or  only  with  the  intervention  of  a  handkerchief  or  towel, 
or  of  part  of  the  clothing,  which  is  termed  immediate  or  direct  auscul- 
tation ;  or  the  stethoscope  is  employed  as  a  medium  of  communication 
between  the  part  to  be  examined  and  the  ear  of  the  operatoi',  this 
mode  of  examination  constituting  mediate  or  indirect  auscultation.  For 
many  reasons  the  latter  method  should  be  adopted  as  a  rule ;  but  the 
former  is  often  pi'actised  with  advantage,  especially  in  the  examination 
of  children,  and  when  auscultation  is  perfonned  over  the  back.  It  is 
impossible  here  to  enter  into  any  discussion  with  regard  to  the  numerous 
stethoscopes  which  have  been  recommended.  A  great  deal  more  depends 
upon  the  ability  to  auscult,  and  a  knowledge  of  what  is  to  be  heard, 
than  on  the  kind  of  instrument  employed  ;  and  any  simple  ordinary 
stethoscope  answers  perfectly  well,  if  the  auscultator  is  competent.  A 
convenient  instrument  is  one  made  of  a  single  piece  of  wood,  such  as  deal 
or  cedar,  with  a  moderate-.sized  hollow  stem,  a  well-fitting  and  slightly- 
hollowed  ear-piece,  and  a  rather  small  chest-extremity,  which  will  fit 
into  the  intercostal  spaces.  In  using  the  stethoscope,  care  must  be 
taken  tliat  the  chest-end  is  applied  in  its  whole  circumference,  without 
undue  pressure  ;  and  also  that  the  ear  is  pi-operly  placed  upon  the  ear- 
piece. During  auscultation  the  instrument  must  not  be  held  by  the 
fingers  ;  and  care  must  be  taken  that  it  is  not  touched  by  clothing  or 
any  other  article  which  might  occasion  abnormal  sounds.  Various  forms 
of  binaural  stethoscopes  are  now  much  employed. 

So  far  as  the  respiratory  organs  are  concerned,  the  objects  of  ausculta- 
tion are  to  investigate  sowi.ds,  namely  : — 1.  The  respiratory  or  breath- 
somids.    2.  Males  or  rhonchi,  which  include  adventitious  sounds  originat- 
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ing  in  the  lungs  or  air-tubes  from  certain  abnormal  physical  conditions. 
3.  Friction-sounds,  due  to  the  rubbing  together  of  roughened  surfaces 
of  the  pleura.  4.  Certain  peculiar  sounds,  namely,  metallic,  tinkling, 
amphoric  echo,  and  the  hell-sound,  which  are  met  with  in  rare  conditions 
of  the  lungs  or  pleura?.  5.  Vocal  resonance,  or  the  sound  produced  during 
the  act  of  sj^eaking  or  crying.  6.  Tussive  resonance,  or  the  sound  elicited 
by  the  act  of  cfinghiiig. 

VI.  Hippocratic  Succussion. — This  mode  of  examination  is  rarely 
required,  and  it  simply  means  "shaking  the  patient,"  when  a  splashing 
sensation  is  felt,  or  a  splashing  soimd  is  heard  in  exceptional  cases,  where 
a  mixture  of  air  and  fluid  exists  in  the  pleural  cavity  or  a  laro-e 
vomica  in  the  lung. 

VII.  Determination  of  the  Displacement  of  Organs  is  ordinarily 
ranked  as  a  special  method  of  examination,  but  in  reality  it  is  merely  a 
conclusion  founded  on  the  information  derived  from  some  of  the  other 
modes  already  considered.  At  the  same  time  displacement  of  organs, 
both  thoracic  and  abdominal,  often  gives  most  valuable  indications  in  the 
diagnosis  of  abnormal  conditions  within  the  chest. 

VIII.  The  Use  of  the  Aspirateur  or  Exploratory  Trochar  may  be 
classed  as  a  mode  of  examination,  and  these  instruments  occasionally 
afford  most  important  assistance  in  the  diagnosis  of  morbid  conditions 
within  the  thorax. 

Other  modes  of  examination  have  been  described,  but  they  are  not  of 
sufficient  practical  value  to  call  for  notice  in  this  work. 


Special  Physical  Signs. 

_  Having  given  this  outline  of  the  modes  of  examination,  the  physical 
signs  will  now  be  considered  under  the  following  headings: — I.  Shape 
AND  Size  of  the  Chest.  II.  Movements  of  Respiration.  III.  Various 
kinds  of  Fremitus.     IV.  Percussion-signs.     V.  Auscultation-signs. 

VI.  SUCCUSSION-SIGNS. 


I.  Shape  and  Size  of  the  Chest. 

The  size  and  shape  of  the  chest  are  ascertained  by  inspection,  palpation, 
and  measurement.  They  may  be  considered  together,  as  they  generally 
bear  a  close  relation  to  each  other,  the  thorax  being  larger  in  proportion 
as  it  approaches  the  circular  form;  while  both  its  capacity  and  its  shape 
depend  considerably  on  the  direction  of  the  ribs,  and  on  their  relative 
position  to  each  other.  In  healthy  children  the  thorax  is  comparatively 
large,  and  nearly  circular  in  form ;  in  adults  it  is  usually  more  or  less 
elliptical  during  ordinary  breathing,  the  long  diameter  being  transverse. 
Many  diversities  of  form  may,  however,  be  observed  within  the  range 
of  health,  and  though  there  ought  to  be  no  obvious  want  of  symmetry 
between  the  two  sides,  slight  differences  can  generally  be  detected. 

A.    Deviations  from  the  normal  not  due  to  existing  disease. 

I.  The  thorax  may  be  small  and  contracted  in  its  capacity,  this 
'ondition  being  either  congenital  or  ac(|uii-cd.  ^I'wo  forms  of  small  chest 
vre  met  with,  namely:— «.  That  in  which  the  ribs  are  very  oblique  and 
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the  intercostal  spaces  wide ;  the  chest  is  long  and  narrow  in  all  its 
diameters  ;  the  costal  angles  are  very  acute  ;  while  the  scapulae  are  often 
tilted  up  behind,  so  as  to  resemble  wings,  this  form  of  chest  having  on 
this  account  been  termed  alar  or  ivinged.  h.  That  in  which  the  front 
of  the  chest  is  flattened,  so  that  the  antero-posterior  diameter  is  very 
small. 

2.  Some  important  deformities  of  the  chest  are  originated  during 
the  period  of  infancy  and  childhood,  in  consequence  of  an  insufficient 
amount  of  air  entering  the  lungs  during  the  act  of  breathing.  This 
may  be  due  either  to  some  obstruction  in  the  air-passage ;  to  a  weak 
condition  of  the  muscles  which  expand  the  chest;  or  to  both  these 
causes  combined  ;  and  the  deformities  are  more  liable  to  occur  in  pro- 
portion to  the  yielding  nature  of  the  thoracic  walls.  When  these  con- 
ditions exist,  sufficient  aii"  does  not  reach  the  lungs  during  inspiration 
to  enable  them  to  fill  up  the  vacuum  produced  by  the  descent  of  the 
diaphragm,  and  hence  the  chest  is  driven  in  to  a  greater  or  less  degree 
by  external  atmospheric  pressure,  being  also  partly  drawn  in  by  the 
action  of  the  diaphragm  and  possibly  of  other  muscles.  The  chief 
diseases  originating  the  obstruction  which  leads  to  deformity  of  the 
chest  are  bronchitis ;  whooping-cough;  laryngismus  stridulus;  croup; 
and  chronic  enlargement  of  the  tonsils. 

Four  special  deformities  of  the  chest  have  to  be  described,  namely : — 

a.  Transversely  constricted.  This  is  a  very  frequent  deviation  from 
the  normal,  the  lower  part  of  the  chest  presenting  in  front  a  more  or 
less  deep  groove  or  depression,  passing  obliquely  outwards  and  down- 
wards from  the  ensiform  cartilage. 

h.  Pigeon-hreast.  Here  there  is  a  falling-in  of  the  true  ribs  on  each 
side,  so  that  they  become  more  or  less  straight  in  front  of  their  angles, 
while  the  sternum  is  actually  or  seems  to  be  projected  forwards.  Hence 
a  transverse  section  of  the  chest  would  be  triangular,  with  the  base 
behind  and  the  apex  in  fi-ont.  The  ensiform  cartilage  is  also  frequently 
bent  sharply  backwards  at  its  junction  with  the  sternum,  whei'e  there  is 
consequently  an  angular  ridge  or  prominence.  More  or  less  transverse 
constriction  is  always  observed  along  with  the  pigeon-breast. 

c.  Anteriorly-depressed.  Occasionally  the  part  of  the  sternum  below 
the  third  cartilages  is  considerably  depressed,  so  as  to  present  a  con- 
cavity of  variable  depth,  carrying  with  it  the  contiguous  portions  of  the 
rib-cartilages.  In  some  instances  this  deformity  is  congenital,  but  this 
is  by  no  means  always  the  case. 

d.  Rickety.  Many  will  not  recognize  a  special  form  of  lickety  thorax, 
but,  while  it  may  be  merely  an  ordinary  pigeon-breast,  undoubtedly  the 
form  of  chest  in  rickets  is  not  uncommonly  very  peculiar  and  character- 
istic. It  is  more  or  less  flattened  posteriorly  as  far  as  the  angles  of  the 
ribs,  where  there  is  a  marked  bend ;  on  each  side  a  groove,  vaiying  in 
breadth  and  depth,  runs  obliquely  downwards  and  outwards,  which  may 
extend  from  the  first  to  the  ninth  or  tenth  ribs,  but  is  most  marked 
about  opposite  the  fifth,  sixth,  and  seventh ;  this  corresponds  mainly  to 
the  line  of  junction  of  the  ribs  with  their  cartilages,  which  is  indicated 
by  a  series  of  nodular  swellings,  but  the  bottom  of  the  groove  is  formed 
more  by  the  ribs  than  by  the  cartilages.  In  front  of  this  groove  the 
cartilages  ai'e  more  or  less  curved,  and  the  sternum  is  somewhat  pro- 
minent, so  that  the  antero-posterior  diameter  is  increased.  The  greatest 
lateral  diameter  is  opposite  the  angle  of  junction  between  the  doi'sal  and 
lateral  regions ;  and  the  shortest  coi-responds  with  the  bottom  of  the 
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latei'al  depressions.  The  solid  organs  underneatli  will  influence  the  form 
of  tlie  rickety  chest. 

3.  The  thorax  may  be  deformed  as  the  result  of  occupation  ;  of  the 
jji'essiire  of  stays  or  belts  ;  or  of  previous  injury  to,  or  disease  of  the 
ribs  or  spinal  column. 

B.    Changes  in  shape  and  size  due  to  existino  disease. 

1.  General  enlargement. — In  this  condition  the  chest  is  more  or 
less  ('xjjundfil,  apiH-oacliiiiij;'  to  the  form  and  size  Avhicli  it  presents  after 
a  deep  inspiration,  or  even  going  beyond  this,  so  as  to  become  "  barrel- 
shaped."  The  enlargement  may  involve  the  whole  length  of  tlie  thoi'ax, 
or  only  its  upper  or  lower  part.  Cuiises.  a.  Emj)hysema  usually. 
b.    Double  ])]euritic  effusion  very  rarely. 

2.  General  diminution. — This  is  the  opposite  of  enlargement, 
and  the  tliorax  may  assume  either  the  alar  oi'  flattened  form.  It  often 
results  from  phtliisis,  but  the  two  sides  are  rarely  contracted  to  an 
equal  extent,  while  local  depressions  are  usually  observed  in  this 
disease. 

3.  Unilateral  enlargement. — An  enlarged  side  is  usually  more 
rounded  than  the  Dpjxisite  one,  and  appears  to  be  short,  having  a  com- 
paratively long  antero- posterior  diameter,  and  a  large  costal  angle.  The 
corresjionding  shoulder  is  raised ;  and  the  spine  tends  to  be  curved 
towai-ds  the  oppf)site  side.  Causes,  a.  Conditions  of  tlie  pleura,  (i.)  Pleu- 
ritic effusion  in  the  great  majority  of  cases,  (ii.)  Occasionally  ])neumo- 
thorax,  hydro-pneumothorax,  or  pyo-pneumothorax.  (iii.)  Very  rarely 
hajmothorax.  h.  Conditions  of  tJ^e  lung,  (i.)  Hyjiertropliy  oi' distension 
of  one  lung,    (ii.)  Secondary  cancer. 

4.  Unilateral  diminution — Retraction. — The  characters  are  the 
le verse  of  those  observed  in  enlai'gcment,  the  entire  side  being  small  and 
cramped,  while  the  ribs  are  aggregated  together  to  a  variable  degree. 
Causes,  a.  In  most  instances  j^leuritic  agglutination,  binding  down  the 
lung  so  that  it  cannot  expand.  In  all  cases  of  retracted  sid(!  pleuritic 
adhesions  are  formed  after  a  while,  h.  Collapse  of  the  lung-  from  any 
cause,  c.  Changes  in  the  pulmonary  structure  diminishing  the  volume 
and  power  of  expansion  of  one  lung,  namely,  phthisis ;  clu'onic  or  inter- 
stitial ]nieum(iiiia  ;  jiriiiiaiy  cancer. 

.5.  Iiocal  enlargement — Bulging. — This  alteration  necessarily  varies 
much  in  its  situation,  extent,  and  form,  and  careful  measurement  may  be 
required  in  order  to  determine  it  accurately.  Causes.  The  most  frequent 
and  important  causes  of  bulging  of  the  chest  are  enlargement  of  the  heart ; 
pericardial  effusion ;  and  aneurism  of  one  of  the  great  vessels.  The 
remaining  causes  include  : — a.  Conditions  of  the  pleura,  (i.)  Empyiema 
pointing  on  the  surface,  (ii.)  Localized  pleuritic  effusion,  (iii.)  Local- 
ized pneumothorax,  h.  Conditions  of  the  lung,  (i.)  Pneumonia  at  the 
base  or  apex,  (ii.)  A  large  phthisical  cavity  at  the  apex,  (iii.)  Local- 
ized emphysema,  (iv. )  Very  rarely  a  hernial  protrasion.  c.  Medias- 
tinal tumoui's  or  enlax'ged  glands.  d.  Enlargemer.ts  of  the  liver  or 
spleen,  e.  Disease  of  the  sternum  or  ribs,  or  of  their  investing  perios- 
teum,   f.  Superflcial  abscesses  and  growths. 

6.  Local  diminution  —  Depression  or  Flattening.  —  Cajises. 
(i.)  Phthisis,  the  depi'essiou  being  due  to  the  local  changes  in  the  lung 
and  the  accompanying  pleuritic  adhesions,  and  especially  affecting  the 
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supra-  and  infra-clavicular  regions,  (ii.)  Localized  pleuritic  adhesions, 
(iii.)  Wasting  of  the  thoracic  muscles. 

7.  The  costal  angles  and  intercostal  spaces  are  often  altered  in 
size ;  and  the  latter  are  frequently  abnormally  bulged  or  depressed,  as 
the  result  of  morbid  conditions  of  the  pleura.  Anything  that  affects  the 
size  of  the  chest,  either  generally  or  unilaterally,  will  necessaj'ily  influ- 
ence that  of  the  costal  angle  and  intercostal  spaces  ;  while  the  latter 
will  also  be  altered  locally  along  with  any  local  bulging  or  depression. 

II.    Movements  op  Respiration. 

The  respiratory  movements  are  investigated  by  inspection,  palpation, 
and  mensuration ;  some  employ  special  instruments.  When  examining 
for  disease,  it  is  necessary  to  observe  these  movements  during  ordinai'y 
and  forced  respiration. 

The  following  facts  bearing  upon  the  physiology  of  the  respiratory 
movements  must  be  borne  in  mind  : — 1.  They  are  partly  costal  or  thoracic  ; 
partly  diaphragmatic  or  abdominal.  The  thoracic  movements  are  made  up 
during  inspiration  of  elevation  and  expansion ;  during  expiration  of  depres- 
sion and  retraction.  2.  In  health  there  is  no  obvious  difference  in  the 
movements  of  the  two  sides.  3.  In  males  and  cliildi-en  the  diaphragm 
and  lower  ribs  chiefly  act  daring  ordinary  breathing,  the  movements 
being  mainly  abdominal ;  while  in  females  the  upper  part  of  the  chest 
•moves  most,  and  breathing  is  upper  costal.  During  forced  respiration 
the  movements  are  chiefly  upper  costal  in  all  individuals.  4.  The 
ordinary  number  of  respirations  ranges  from  16  to  20  per  minute. 
5.  Different  observers  have  given  different  statements  as  to  the  relative 
length  of  inspiration  and  expiration,  but  it  may  be  affirmed  that  there 
is  no  marked  difference  between  them.  Walshe  states  that  if  the  whole 
act  of  respiration  is  taken  as  10,  inspiration  may  be  taken  as  5,  expira- 
tion as  4,  and  the  pause  between  expiration  and  inspiration  as  1.  6.  The 
intercostal  spaces  in  most  parts  become  rather  more  hollow  during 
inspiration ;  as  well  as  the  supra-clavicular  fossae.  This  is  especially 
noticed  when  a  deep  breath  is  drawn,  and  the  sinking  of  the  spaces  is 
best  observed  tovvards  tlie  lower  and  lateral  pai't  of  the  chest.  7.  In- 
spiration is  almost  entirely  effected  by  muscular  action ;  expiration 
chiefly  by  the  elasticity  of  the  lungs  and  chest-walls,  aided  somewhat  by 
muscular  force,  which  is  called  into  play  to  a  much  greater  degree  during 
forced  respiration. 

Abnormal  respiratory  movements. 

The  deviations  from  the  noiinal  which  the  respiratory  movements 
present  may  be  arranged  in  the  following  manner : — 

A.    Alterations  affecting  the  oenkkal  movements. 

1.  Alterations  in  frequency. — The  respirations  may  be  counted  by 
watching  the  movements  ;  or  by  applying  the  hand  over  the  epigastrium. 
Their  frequency  may  be : — (i.)  Increased.  Causes,  a.  Most  conditions 
which  interfere  with  the  action  of  the  lungs  in  any  way,  and  which  give 
rise  to  the  different  forms  of  dyspnoea.  h.  Many  cardiac  affections, 
c.  Certain  nervous  disorders,  such  as  hysteria,    d.  An  unhealthy  state 
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of  the  blood,  for  example,  that  present  in  anfemia  or  fevers,  (ii  )  Dimi- 
mshccl  A  slow  rate  of  breathing  is  often  noticed  in  apoplexy,  narcotic 
poisoning,  and  some  nervous  derangements,  for  example  trance 

■2  General  movements  in  excess.-The  patient  breathes  deeply  and 
with  unusual  force,  the  extraordinary  muscles  being  brought  into  play  ■ 
the  range  of  niovement  is  greater ;  and  more  air  is  changed  during  eacli 
respiration.  Causes,  a.  Anything  that  interferes  with  the  functions  of 
the  lower  part  of  the  lungs,  such  as  diseases  in  these  organs  themselves 
for  example,  pneumonia,  congestion,  oedema,  bronchitis  ;  accumulations 
in  the  pleura^  ;  or  abdominal  enlargements   (ascites,  enlarged  liver) 

5.  Cardiac  diseases  which  impede  the  circulation  of  the  bloodfand  hence 
interfere  with  its  proper  aeration,  c.  Certain  abnormal  conditions  of 
the  blood  itself,  such  as  aiuoinia. 

3.  General  movements  deficient.-This  deviation  may  be  associated 
eitiier  with  increased,  normal,  or  diminished  frequency,  duisrs  a  Anv 
thing  that  extensively  obstructs  the  functions  of  the  luno-s  such  as 
capillary  bronchitis,  double  pneumonia,  or  effusion  into  both  r.leura^ 
b  Paintul_  chest-affections,  for  example,  acute  pleurisy  or  pneumonia' 
pleurodynia,  intercostal  neuralgia.  c.  Rarely,  interference  with  the 
action  ot  the  respiratory  muscles,  from  spasm  or  paralysis,  d.  Certain 
conditions  of  the  central  nervous  system,  for  instance,  nlrcotic  poisonnv- 

7^he^'"L'i  chest-walls;  or,  very  rarely,  iutiltrati,m 

ot  their  structures  with  cancer. 

4.  Altered  relation  between  the  thoracic  and  abdominal  move- 
ments.-(,.)  i  A„r„nr  uiovemeuts  in  e.ccessJ-rom  diminished  action  of  the 
dinphragm  Lames  a.  Usually  some  accumulation  in  the  abdomen 
mechanically  interfering  with  the  descent  of  the  diaphrao-m  such  as 
ascites  t3-mpanit^es,  or  a  large  tumour,  b.  Conditions  which  render  move- 
ment of  the  diaphragm  or  abdominal  walls  painful,  especially  i.eritonitis 
bu  also  diaphragmatic  pleurisy,  muscular  rheumatism,  and  i  iSamma  l^n 

rA'rK":f;rV^'1""""^.""""  ^  ^^^^'^^^^^  pericardial  effusion 
Faialjsis  of  the  diaphragm  from  any  cause,  (li),  Diaphragumtic  and 
abdomvnal  ^,rwvements  ra  excess.  Causes,  a.  Any  condition%vhicli 
a  tended  with  pam  on  bringing  the  chest-walls  into  play  such  as 
pleurisy,  pleurodynia.  6.  Paralysis  of  the  thoracic  muscles.  .  Obstruc 
tion  m  connection  with  the  air-passages,  preventing  the  entrance  of  a 
suthcient  amount  of  air.  ' 

■K  Alteration  in  the  ratio  between  the  expansion-  and  elevation 
movements  of  the  ribs.-The  only  important  deviation  in  thiri— 
IS  a,  d.miuutinn  >n  the  expansion-movement,  which  may  amount  ti  its 
comple  e  absence.  It  is  especially  observed  during  forced  breat  no- 
when  there  may  appear  to  be  considerable  movement  of  the  che' t  S 
none  of  the  expaiLsile  kind.  Causes.  ...General  emphysema  he 
e?l^;f  ^^p^^^-f^^-^J^^  chest  expanded  tl.  J^^S^^ei  o 
external  to  tt  ^'^^^  ^  ^        the  chest-walls,    c.  Anything  within  or 

Se  feres   wit      .1'"^''  7    '^'  '1'^''-   ^^''^^^^^^  ^'^'""^  ^^^'^^^^  or 

mtt  tties  with   tlie   entrance    of    air,  for  example,  pulmonarv  c.m 

sohdatKuis,  pleuritic  accumulations  or  adhesions,  Ir  lAtrn^^VZ 

6.  Alteration  in  the  rhythm  of  the  respiratory  act.-Unequ  il  or 

■S^iaS  hv^      "'^'n  "''"^^^  -rvou/disordel;  Xh  Z 

is  U.at  in  1     !  T     \  impox-tant  change  in  rhythm,  however 

M^d^t         r^"""^'  f  "-V"V«/..-ou  and  eviration  becomes 

<Mstu>bed,  the  former  being  more  or  less  short  and  quick;  and  the  latter 
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prolonged,  slowly  performed,  and  often  laboured — Expiratory  dyspnoea. 

Causes,  a.  Diminution  in  the  elasticity  of  the  lung-tissue  and  chest- 
walls,  which  is  particularly  observed  in  emphysema  with  rigid  chest. 
Expiration  becomes  then  either  entirely  a  muscular  act  ;  or  far  more  so 
than  in  the  normal  condition,  h.  Some  obstruction  to  the  escape  of 
air  through  the  principal  air-passages  ;  or  narrowing  of  a  large  number 
of  bronchi. 

7.  Depression  of  the  chest-walls  during  inspiration. — Inspiratory 
dyspnoea. — Instcail  of  expanding  dui'ing  inspii'ation,  the  chest  may  fall 
in  to  a  greater  or  less  extent,  especially  at  its  lower  part,  prodiicing- 
either  temporarily  or  permanently  one  of  the  forms  of  deformed  thorax 
already  described.  This  deviation  is  chiefly  observed  in  children.  Causes. 

a.  Almost  invariably  some  obstruction  to  the  enti'ance  of  air  into  the 
lungs.  The  conditions  to  which  such  obstruction  is  mainly  due 
are  : — (i.)  Bronchitis,  (ii.)  Whooping-cough,  (iii-)  Anything  tending 
to  occlude  the  laiynx  or  trachea,  such  as  croup,  oedema  glottidis, 
laryngismus  stridulus,  or  the  pressure  of  a  tumour  or  aneurism, 
(iv.)  Enlarged  tonsils  or  other  impediment  connected  with  the  pharynx. 

b.  Occasionally,  it  is  said,  very  rapid  oedema  of  the  lung,  or  hydrothorax. 

B.  Alterations  affecting  unilateral  movements. 

1.  Inequality  of  the  respiratory  movements  on  opposite  sides. — 

This  is  usiuilly  doe  to  deficient  or  complete  want  of  expannian-  on  one  side. 
Causes,  a.  Some  accumulation  in  one  of  the  pleural  cavities,  or  adhe- 
sions binding  down  the  lung,  and  preventing  its  expansion  more  or  less. 
h.  Changes  in  the  lung-tissue  on  one  side,  interfering  with  its  inflation  ; 
for  example,  acxite  or  chronic  pneumonia,  phthisis,  cancer,  c.  Pressure 
on  either  chief  bronchus  by  a  tumour,  or  obstruction  of  its  canal,  air 
being  thus  prevented  from  passing  into  the  lung.  d.  Painful  affections 
of  one  side.  e.  Unilateral  paralysis  of  the  muscles  rarely.  When  the 
movements  of  one  side  are  interfered  with,  those  of  the  opposite  side 
frequently  become  excessive,  owing  to  the  corresponding  lung  having  to 
perform  extra  woi'k. 

2.  Altered  relation  of  the  abdominal  to  the  thoracic  movements 
on  one  side. — This  is  certainly  observed  occasionally,  but  it  is  not  of 
much  consequence  as  a  rule. 

3.  Unilateral  inspiratory  dyspnoea. — The  chest-wall  may  fall  in  on 
one  side  during  inspii-ition,  owing  to  olistruction  of  a  main  bronchus. 

C.  Local  changes  in  movement. 

1.  The  common  deviation  met  with  is  a  local  deficiency,  in  which 
both  expansion  and  elevation  are  involved,  but  especially  the  former. 
The  usual  causes  of  this  change  are  plithisis ;  and  localized  pleuritic 
adhesions. 

2.  Occasionally  a  limited  falling-in  of  the  chest  during  inspiration 
is  observed,  due  to  obstruction  of  one  of  the  smaller  bronchial  divisions. 

D.  Abnormal  movements  of  the  intercostal  spaces. 

In  pleuritic  effusion,  pneumonia,  and  other  conditions  which  affect 
the  movements  of  the  chest,  the  intercostal  spaces  frequently  do  not 
exhibit  their  usual  changes  of  form  during  the  act  of  breathing,  and  , 
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in  some  ii.  .tances  of  extreme  pleni'itio  effusion  an  nndulatoiy  motion  is 
perceptible.  These  spaces  are  often  quite  motionless  over  the  seat  of 
local  deficiency  in  movement. 

III.  Examination  of  various  kinds  of  fremitus. 

A.  Vocal  and  Cry-frkmitus. — Vocal  fremitus  is  investigated  by  ap- 
plying the  hand  to  the  sui'face,  while  the  patient  repeats  the  woi"ds 
"  ninety-nine,"  or  counts  from  one  to  ten,  or  ans\vei-s  a  question.  As 
already  I'emarked,  the  cry  answers  the  snnie  purpose  in  children.  The 
normal  variations  due  to  the  quality  f)f  the  voice ;  the  age  and  sex  of 
the  individual ;  the  state  of  the  chest-walls  ;  and  the  part  of  the  chest 
over  which  the  examination  is  made,  must  be  borne  in  mind.  As  a  rule 
vocal  fremitus  is  more  marked  on  the  right  than  on  the  left  side, 
especially  over  the  upper  part  of  the  chest  in  front. 

The  changes  affecting  vocal  fremitus  which  may  be  observed  in 
disease  are  : — 

1.  Changes  in  area. — This  may  be — (i.)  Increased,  in  distension  of 
the  lungs  from  emphysema  or  hypertrophy,  (ii.)  iJiiiiinished,  when 
the  lung  is  retracted  by  adhesions ;  or  pushed  aside  by  some  solid  mass, 
such  as  an  enlarged  heart,  or  a  ttimour. 

2.  Changes  in  intensity. — (i.)  Increased.  Causes,  a.  Consolidation  of 
the  lung  fi'om  any  cause,  provided  that  the  consolidating  material  is  not 
too  abundant,  or  too  dense  or  pulpy  ;  and  that  it  encloses  tubes  or  spaces 
containing  aii'.  Vocal  fremitus  is  especially  marked  if  at  the  same  time 
the  bronchial  tubes  ai'e  dilated;  or  if  cavities  of  certain  characters  exist 
in  the  lungs.  Hence  increased  vocal  fremitus  is  an  important  sign  of 
pneumonia,  phthisis,  chronic  pneumonia  with  dilated  bronchi,  some  cases 
of  cancer,  and  similar  conditions,  h.  Condensation  of  the  lung  from  com- 
pression or  collapse,  v.  Bi'onchitis,  congestion  or  oedema  of  the  lungs, 
and  pulmonary  apoplexy,  but  the  fremitus  is  by  no  means  constantly 
increased  in  these  affections,  and  is  of  little  importance,  (ii.)  Diminished 
or  suppressed.  Causes,  a.  Sejiaration  of  the  lung  from  the  chest-wall 
by  some  intervening  impei'fectly-conducting  matei'ial,  for  example,  fluid 
or  air  in  a  pleural  cavity ;  or  enlarged  organs  or  morbid  growths 
enci-oaching  upon  the  cavity  of  the  thorax,  h.  Very  extensive,  as  well 
as  dense  or  pulpy  consolidation  of  the  lungs,  with  obliteration  of  the 
tubes,  so  tha,t  no  air  can  enter,  as  in  extensive  soft  cancer,  certain 
cases  of  phthisis,  and  pneumonia  with  rapid  and  abundant  exudation, 
c.  Distension  of  the  lungs  in  marked  emphysema. 

These  alterations  in  the  intensity  of  the  vocal  fremitus  may  be  ob- 
served over  a  vei-y  limited  region,  or  over  a  considerable  part  of  the 
chest.  It  is  at  the  base  and  apex  of  the  lungs  that  they  are  chiefly 
important,  especially  in  distinguishing  between  flnid-efl:usion  and  pneu- 
monic consolidation  at  the  base,  and  in  aiding  the  diagnosis  of  consolida- 
tion at  the  apex,  mainly  in  phthisis.  Increase  and  deficiency  may  often 
be  noticed  in  different  parts  of  the  thorax  on  the  same  side ;  thus,  in 
many  cases  of  pleuritic  effusion  the  fremitus  is  absent  below,  but  in  excess 
above,  on  account  of  the  compressed  state  of  the  lung. 

B.  Tussive  fremitus. — This  is  affected  in  much  the  same  way  as  vocal 
fremitus,  but  it  is  of  little  importance,  except  when  the  voice  is  veiy 
weak,  and  hence  cannot  be  made  use  of. 

C.  Rhonchal  fremitus. — Due  to  the  passage  of  air  through  bronchial 
tubes  containing  thick  mucus  or  some  other  fluid,  I'honchal  fremitus 
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becomes  an  impoi^tant  sign  of  bronchitis  or  CBdema,  especially  in  the 
case  of  young  children.  It  may  also  be  felt  occasionally  over  cavities  in 
the  lungs,  being  especially  brought  out  by  cough. 

D.  Pleuritic  friction-premitus. — Not  often  met  with,  this  fremitus 
indicates  the  presence  of  much  firm  material  in  connection  with  the 
pleural  surfaces.  It  is  most  frequently  observed  during  the  latter  stages 
of  acute  pleurisy ;  but  may  be  very  marked  in  cases  of  chronic  dry 
pleui'isy. 

IV.    Physical  Signs  obtained  by  Percussion. 

A.  Percussion-Sounds. 

Sounds  in  health. — Five  distinct  sounds  may  be  obtained  by  per- 
cussion in  a  healthy  subject,  which  differ  in  their  degree  of  resonance, 
length,  fulness,  pitch,  and  clearness. 

1.  Tympanitic  or  Brum-like. — In  this  country  the  term  hjmpanitic 
is  applied  to  the  sound  which  is  elicited  by  percussing  over  the  ab- 
domen, being  dependent  upon  accumulation  of  gas  within  the  stomach 
and  intestines.  In  has  considerable  resonance ;  is  of  prolonged  dura- 
tion, low  in  pitch,  and  full ;  being  either  more  or  less  muffled  or  clear, 
according  to  the  degree  of  distension. 

2.  Pulmonary  or  Sub-tympanitic. — This  is  the  sound  brought  out 
by  percussing  over  healthy  lungs,  and  which  is  therefore  elicited  over 
the  greater  part  of  the  chest.  Possessing  a  fair  amount  of  resonance,  it 
is  shorter,  less  full,  and  higher-pitched  than  the  tympanitic  sound,  and 
■ordinarily  is  somewhat  muffled.  It  has  been  likened  to  the  sound  elicited 
by  striking  over  a  "muffled  drum." 

3.  Laryngeal,  Tracheal,  or  Tubular. — As  these  names  indicate,  this 
sound  is  produced  over  the  main  wind-pipe  in  the  front  of  the  neck. 
Much  less  I'esonant  than  those  already  described,  it  is  also  considerably 
shorter  and  of  higher  pitch,  and  has  a  tabular  quality;  as  a  rule  it  is 
not  clear,  on  account  of  the  structures  which  cover  the  air-tube. 

4.  Bony  or  Osteal. — It  is  not  always  possible  to  obtain  the  osteal 
■sound  distinctly  over  the  healthy  chest,  but  it  imparts  its  characters  to 
other  sounds,  especially  over  the  sternum  and  clavicles.  It  can  be 
■observed  over  any  of  the  bony  prominences  of  the  body.  With  hardly 
any  resonance,  this  sound  is  very  short,  high-pitched,  and  tolerably 
clear. 

5.  Dull  or  Non-resonant. — When  percussion  is  made  over  organs 
and  other  structures  which  are  solid,  the  sound  elicited  is  more  or  less 
■dull,  short,  and  abrupt ;  it  is  supposed  that  each  organ  gives  rise  to  a 
sound  having  a  peculiar  pitch  of  its  own,  but  certainly  few  persons  are 
able  to  appi'eciate  this  difference. 

Changes  affecting  the  percussion-sounds. 

When  percussing  the  chest  with  the  view  of  obtaining  evidence  of 
disease  by  the  aid  of  the  sounds  elicited,  the  points  to  be  noticed  are: — 
1.  Whether  there  is  any  actual  change  in  the  characters  of  the  sound 
elicited,  either  over  the  chest  as  a  whole,  or  over  any  part  of  it.  2.  If 
there  is  any  increase  or  diminution  in  the  extent  over  which  the  normal 
pulmonary  sound  is  heard.    3.  Whether  the  proper  difference  is  noticed 
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between  the  sounds  produced  after  a  full  inspiration  and  after  a  deep 
expiration  respectively,  either  generally  or  locally,  both  as  regards 
characters  and  area.  4.  If  superficial  and  deep  percussion  yield  different 
results. 

(A.)  Changes  in  the  characters  of  the  Pulmonary  Sound. — 1.  The 

percnst<ion-s(iu lid  mail  Jieconie  hyper-resiinant  or  aclvalli/  1  ij injjiiiiitic. — Causes. 
(i.)  Pneumothorax,  provided  the  amount  of  air  in  the  pleura  is  not  so 
great  as  to  stretch  the  chest-walls  to  an  extreme  degree,  when  it  is  found 
that  the  sound  becomes  muffled  or  dull,  (ii.)  Certain  states  of  the  lungs, 
in  which  they  contain  excess  of  air  in  proportion  to  the  solid  tissues  or 
blond,  this  being  often  combined  with  more  or  less  distension  of  the 
air-vesicles,  namely,  emphysema,  hypertrophy,  atrophy,  extreme  blood- 
lessness.  In  these  conditions  the  sound  is  more  or  less  hyper-resonant, 
but  rai-ely  actually  tympanitic. 

2.  Without  any  marked  alteration  in  quality,  the  i^nlmonary  percussion- 
sound  inKij  become  unnsually  clear.,  as  in  some  cases  of  bronchitis,  con- 
gestion, oedema  of  the  lungs,  or  the  early  period  of  pneumonia.  This 
is  due  to  "  liquid  or  solid  being  mixed  intimately  with  air-containing 
tissues,"  and  tlie  sound  under  these  conditions  may  even  assume  a 
tubular  quality. 

3.  Resonance  may  be  more  or  less  dimmished,  to  absolute  dulness. 
When  this  deviation  exists,  it  is  necessary  to  note  the  degree  of  the 
change,  which  may  y&vj  from  a  slight  deficiency  in  resonance  to  the 
most  complete  dulness;  ats  situation  and  extent ;  the  form  of  the  dul- 
ness ;  the  pitch  of  the  sound  elicited ;  and,  in  some  cases,  whether 
alteration  in  posture  has  any  effect  upon  it.  There  are  two  dull  pei-- 
cussion-sounds  which  call  for  special  mention,  namely: — 1.  The  hard 
■wooden  sound,  which  is  very  short  and  abrupt ;  almost  non-resonant ; 
exceedingly  high-pitched  ;  and  accompanied  with  a  sensation  of  much 
I'csistance.  2.  The  putty-like  sound,  this  being,  as  its  name  suggests,  an 
absolutely  non-resonant,  dull,  heavy,  ^and  dead  sound.  Causes.  It  will 
be  useful  to  enumerate  here  all  the  causes  which  are  capable  of  giving 
rise  to  abnormal  dulness  in  various  parts  of  the  chest.  They  include — 
(i.)  Certain  affections  of  the  chest-walls,  such  as  infiltrated  cancer, 
diseased  or  inflamed  bone  and  its  couseqiiences,  periostitis,  (ii.)  Fluid 
necuniulations  in  the  pleural  sac,  whether  of  serum,  pus,  or  blood  ;  or 
its  extreme  distension  with  air.  (lii.)  Consolidation  of  the  lung,  as  in 
])neumonia,  phthisis,  thickening  of  the  bronchi,  cancer,  (iv.)  Excessive 
c-ollection  of  fluid  in  the  bi'onchi,  air- vesicles,  or  other  lung-tissues, 
due  to  extensive  bronchitis,  congestion,  or  oedema ;  or  a  local  collection, 
such  as  an  abscess  or  hydatid-cyst.  (v.)  Considerable  collapse  or  com- 
pression of  the  lungs ;  or,  on  the  other  hand,  extreme  distension  of  these 
organs,  (vi.)  Enlargements  in  connection  with  the  heart;  or  solid  or 
fluid  accumulations  in  the  pericardium,  (vii.)  Mediastinal  enlargements 
of  all  kinds,  such  as  various  tumours,  enlarged  glands,  abscess,  aneurism, 
(viii.)  Enlarged  or  displaced  abdominal  organs,  especially  the  liver  or 
spleen  ;  or,  i-arely,  tumours  extending  upwards  from  the  abdomen. 

4.  Peculiar  sounds,  a.  Tubular.  This  sound  is  not  uncommonly  met 
with  in  some  pai't  of  the  chest,  but  never  over  any  great  extent.  It 
resembles  that  produced  ovev  the  trachea,  vai'ying  somewhat  in  its  pitch, 
and  usually  being  quite  clear.  Causes,  (i.)  Cavities  in  the  lungs,  not 
too  large,  either  superficial,  or  having  some  well-conducting  material 
between  them  and  the  chest-walls,  and  containing  little  or  no  fluid. 
Such  cavities  are  generally  associated  with  phthisis,  but  may  j^ossil^ly 
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be  due  to  enlarged  bronchi,  (ii.)  The  presence  of  some  solid  mass  in 
the  chest,  not  of  too  large  a  size,  arnd  intervening  between  the  trachea 
or  one  of  the  main  bronchi  and  the  surface,  forming  a  well-conducting' 
medium,  for  example,  any  mediastinal  tumour,  but  especially  enlarged 
glands  in  the  posterior  |mediastinum,  the  tubular  sound  being  then 
heard  in  the  interscapular  regions,  particularly  in  children,  (iii.)  Cer- 
tain conditions  in  which  the  lower  part  of  the  chest  is  invaded  ujjon,  so 
that  the  lung  is  pushed  or  floated  upwards,  when  it  is  partly  in  a. 
relaxed,  partly  in  a  condensed  condition  ;  a  tubular  sound  may  then 
be  perceptible  tinder  the  clavicle.  This  is  often  observed  in  cases  of 
pleuritic  effusion ;  and  occasionally  in  connection  with  tumours  in  the 
chest  or  enlai'ged  abdominal  organs,  or  consolidation  of  the  lung  itself, 
for  example,  basic  pneumonia. 

b.  Amphoric.  This  is  a  peculiar  resonant  sound  of  very  rare  occurrence, 
having  a  markedly  hollow  and  metallic  character.  Causes,  (i.)  Aveiy 
large  phthisical  cavity  in  the  lung,  situated  near  the  surface  ;  usually 
with  adherent  pleura ;  having  smooth,  thin,  but  firm  walls  ;  and  contain- 
ing chiefly  air,  with  but  little  fluid,     (ii.)  Pneumothorax  occasionally. 

c.  Metallic.  This  is  a  high-pitched  sound,  of  distinctly  metallic  quality, 
not  unfrequently  tinkling  or  splashing.  It  is  not  always  easy  to  distin- 
guish it  from  the  crack-pot  sound,  and  both  may  be  elicited  in  the  same 
case,  according  to  the  force  used  in  percussion,  as  they  depend  upon 
similar  physical  conditions,  namely,  a  cavity  containing  air. 

d.  Crack-pot  or  cracked-metal  sound. — "  Bruit  depot  fele."  Also  of  metallic 
quality,  this  has  in  addition  a  cracked  character,  as  its  name  indicates,  and 
gives  the  impression  of  air,  or  sometimes  fluid,  being  diiven  out  through  a 
chink  or  small  aperture.  It  may  be  imitated  somewhat  by  clasping  the 
hands  loosely  together,  and  striking  the  back  of  either  of  them  over 
the  knee,  so  as  to  drive  out  the  enclosed  air.  Causes.  In  the  chest 
the  crack-pot  sound  is  caused  by  air  enclosed  between  two  sui-faces,  the 
anterior  of  which  is  yielding,  being  suddenly  expelled  through  an  orifice, 
and  it  may  be  met  with  under  the  following  conditions : — (i.)  It  is  most 
important  as  a  sign  of  a  cavity  in  the  lung,  which  must  be  of  good  size, 
tolerably  superficial,  containing  air,  having  one  or  more  bronchi  opening 
into  it,  and  its  front  wall  being  more  or  less  yielding.  These  conditions 
are  rarely  fulfilled  except  by  phthisical  cavities  at  the  apices  of  the 
lungs,  and  hence  the  sign  is  most  commonly  observed  in  one  or  other 
infra-clavicular  region.  In  order  to  elicit  the  crack-pot  sound,  the 
patient  should  open  his  mouth  and  turn  towards  the  operator,  and  per- 
cussion must  be  made  firmly,  but  rapidly  and  abruptly,  during  the  act 
of  expiration,  (ii.)  In  children  affected  with  bronchitis,  or  even  when 
very  young  infants  merely  cry,  a  sound  resembling  a  crack-pot  sound 
may  be  brought  out  in  many  parts  of  the  chest,  but  there  ought  to  be  nO' 
difficulty  in  distinguishing  this  sound  from  that  due  to  a  cavity.  A 
similar  sound  may,  however,  be  occasionally  elicited  even  in  subjects  ten 
or  twelve  years  old,  who  have  very  soft  and  yielding  chest-walls.. 
(iii.)  In  rare  instances  this  sign  is  observed  over  the  front  of  the  upper- 
part  of  the  chest  in  cases  of  pleuritic  effusion,  or  of  consolidation 
involving  the  posterior  part  of  the  lung. 

(B.)  Change  in  the  extent  of  pulmonary  resonance. — The  area  of 
pulmonary  resonance  may  be : — 1.  Increased.,  when  the  lungs  are  dis- 
tended with  air,  especially  from  emphysema,  but  also  as  the  result  of 
hypertrophy,  or  of  temporary  inflation.  2.  Diminished.  It  is  not  easy 
to  separate   this   deviation  from  dulness,   still   it  not  unfrequently 
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becomes  an  important  sign  of  a  lung  being  contracted  within  its  usual 
limits. 

( C. )  Effects  of  inspiration  and  expiration  upon  the  percussion- 
sound. — 1.  There  muij  be  iiu  exteiniioii  in  area,  or  increase  in  aviotud  of 
resonaiLce,  after  a  full  inspiration,  either  generally  or  on  one  side  ;  and  no 
diminution  in  tlie  same  after  a  deep  expira.tion.  Causes,  (i.)  Extreme 
distension  of  tlie  lungs,  with  loss  of  elasticity,  as  in  emphysema,  (ii.) 
Some  obstruction  to  the  passage  of  air  through  the  air-tubes,  for  instance, 
from  pressure  on  a  bronchus,  considerable  bronchitis,  or  spasmodic 
asthma,  (iii.)  Intex-ference  with  the  expansion  of  the  lung,  either  from 
external  pressure  upon  it,  such  as  that  of  pleuritic  effusion  or  adhesions  ; 
or  from  extensive  disease  in  the  organ  itself.  This  only  affects  the 
results  of  inspiration,  (iv.)  Air  in  the  pleural  cavity,  which  cannot  be 
increased  or  diminished  in  quantity  by  the  act  of  breathing. 

2.  In  cases  of  suspected  consolidation  at  the  apex  of  a  lung,  where  the 
signs  are  not  marked,  it  is  very  important  to  notice  whether  there  is  the 
normal  difference  in  the  percussion-sound  after  a  deep  inspiration  and 
a  forced  expiration  respectively,  as  regards  the  amount  and  area  of  re- 
sonance, and  alteration  iii  pitch. 

(D.)  Difference  between  superficial  and  deep  percussion. — This 
maybe  of  luuch  use  in  determining  the  pi'ccise  pliysical  conditions  present 
in  a  phthisical  lung.  For  instance,  superficial  percussion  may  give  I'ise  to 
hard  dulness,  showing  the  presence  of  much  fibroid  consolidation  ;  while 
on  deep  percussion  a  crack-pot  sound  may  be  elicited,  indicating  the 
existence  of  a  cavity  beneath  the  consolidation. 

B.    Sense  of  Resistance  ob  Elasticity. 

During  the  act  of  percussion  the  sensation  which  is  conveyed  to  the 
fingers  should  always  be  noted.  The  information  thus  obtained  in  con- 
nection with  the  thorax  is  mainly  useful : — 1.  In  making  out  the  state  of 
the  chest-walls,  as  to  the  degree  of  rigidity,  elasticity,  distension  by  air, 
and  other  conditions,  2.  In  distinguishing  between  dulness  due  to  fliiid 
or  to  some  solid  material.  3.  In  determining  the  amount  and  actual 
density  of  any  solid  accumulation. 

V.    Physical  Signs  obtained  by  Auscultation. 

A,    Respiratory  or  Breath-Sounds. 

Breath-Sounds  in  Health. —  In  health  three  typical  sounds  may  be 
heard  during  the  act  of  breathing,  on  listening  over  diffei'ent  parts  of 
the  res|:)ii-atory  apparatus. 

1.  Tracheal  or  Laryngeal. — Heard  on  applying  the  stethoscope  im- 
mediately over  the  wiud-pijje  in  the  front  of  the  neck,  this  sound  has 
the  following  characters  : — It  is  very  loud,  more  or  less  hollow,  and 
high-pitched ;  begins  simultaneously  with  the  act  of  inspiration,  and 
continues  of  the  same  intensity  throughout ;  presents  a  marked  interval 
between  its  inspiratory  and  explicatory  portions ;  and  the  latter  is  not 
only  well  heard,  but  is  rather  the  longer,  louder,  and  higher  pitched. 
This  sound  is  laryngeal  in  its  origin 

2.  Bronchial. — This  differs  from  the  l\)rnier  in  the  following  parti- 
culars : — it  is  not  at  all  liollow,  nor  is  it  so  loud  or  high-pitched  ;  has  a 
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harsh  quality  ;  is  not  quite  so  rapidly  evolved  ;  does  not  present  such  a 
distinct  interval  between  inspiration  and  explication ;  and  the  latter  is 
shorter  than  in  the  tracheal  sound.  Bronchial  breathing  may  be  heard 
noi'mally  in  many  individuals  in  the  interscapular  regions ;  as  well  as 
over  the  upper  part  of  the  sternum  and  contiguous  end  of  the  clavicles. 
This  sound  is  laryngeal  in  origin,  modified  by  conduction  along  the 
larger  bronchi. 

3.  Pulmonary  or  Vesicular. — On  listening  over  the  greater  part  of 
the  chest,  a  soft  breezy  sound  is  usually  heard  during  inspiration,  which 
is  graditally  developed,  but  continuous  ;  no  interval  can  be  observed 
between  it  and  the  expiratory  sound  ;  and  the  latter,  when  present,  is 
very  much  shorter  and  more  feeble  than  the  inspiratory  sound,  though 
rather  harsher  and  lower  pitched,  but  not  infrequently  it  is  quite  in- 
audible. Some  authorities  maintain  that  the  pulmonary  breath-sound 
is  actually  produced  in  connection  with  the  air-vesicles ;  others  that  it 
is  either  entirely  or  in  part  the  laryngeal  sound  conducted  and  modified; 
probably  it  is  both  vesicular  and  laryngeal  in  its  origin. 

Sevei'al  conditions  influence  the  breath-sounds  in  health,  but  only 
age  and  sex  can  be  here  alluded  to.  In  children  they  are  very  loud,  and 
expiration  is  prolonged,  this  breathing  being  termed  puerile.  In  aged 
persons  the  sounds  are  weak,  but  the  expiratory  portion  is  usually 
lengthened,  owing  to  degeneration  of  the  lung-tissue.  In  females  they 
are  frequently  loud,  and  may  be  of  a  jerky  character. 

Changes  in  the  breath-sounds  over  the  chest  due  to  disease. 

(A.)  Changes  in  Intensity. — I.  The  hreath-sounds ,  may  he  weakened 
in  various  degrees,  or  completely  annulled,  either  over  a  limited  region  ; 
over  one  side ;  or  over  the  greater  part  or  the  ivhole  of  the  chest.  In 
some  conditions  they  seem  to  he  deep  and  distant.  Causes,  a.  Anything 
interfering  with  the  entrance  of  air  thi'ough  the  air-passages  into  the 
lungs,  whether  due  to  spasmodic  or  other  form  of  constriction,  internal 
obstruction,  or  external  pressure,  h.  Imperfect  respiratory  movements, 
on  account  of  pain,  paralysis  or  spasm  of  the  muscles,  or  any  other 
cause,  c.  Permanent  distension  of  the  lungs,  so  that  little  or  no  air  can 
enter  into  the  vesicles,  as  in  extensive  emphysema.  d.  Any  condition 
which  by  pressing  upon  the  lungs  prevents  them  from  expanding,  or 
which  interferes  with  the  transmission  of  sound,  for  example,  pleuritic 
accumulations  of  all  kinds,  extensive  adhesions,  abdominal  enlargements 
encroaching  upon  the  chest,  or  intra-thoracic  tumours,  e.  Very  exten- 
sive or  dense  consolidation  of  the  lungs,  as  in  extensive  cancer,  and 
certain  cases  of  fibroid  or  pneumonic  consolidation.  /.  Conditions  in 
which  the  respiratory  sounds  are  obscured  by  rales,  for  instance,  capil- 
lary bronchitis  or  pulmonary  oedema. 

2.  The  respiratory  sounds  may  he  puerile,  heing  increased  in  intensity, 
the  expiratory  portion  hecoming  then  unusually  distinct.  Causes,  a.  If 
one  lung,  or  any  portion  of  one  or  both  lungs  is  called  upon  to  do  extra 
work,  in  consequence  of  interference  with  the  functions  of  the  other 
lung  or  parts,  the  respiratory  sounds  become  puerile  over  the  corre- 
sponding regions.  This  is  observed,  for  instance,  in  cases  of  pleuritic 
effusion  or  adhesions,  consolidation  of  portions  of  the  lungs,  or  obstruc- 
tion of  a  bronchus.  h.  When  a  bronchial  division  is  suddenly  relieved 
of  spasm  or  obstruction,  the  breathing  becomes  exaggerated  over  the 
portion  of  lung  to  which  its  ramifications  pass. 
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(B.)  Changes  in  Illi3rthm. — Many  deviations  in  the  rhythm  of  the 
breatli-sonnd  ai-c  drscri bed,  hut  only  two  can  be  readily  appi'eciated,  so 
as  to  become  practically  useful. 

1.  2Vie  hreath-sounds  iiiay  become  more  or  less  jerky  or  wavy,  so  as 
so7netimes  to  have  a  cogyed-wJieel  rhythm,  especially  the  inspiratory  sound. 
This  is  by  no  means  a  reliable  sign  of  disease,  especially  in  females,  in 
whom  it  is  often  met  with  if  they  are  at  all  nervous  or  hysterical,  while 
it  frequently  depends  npon  excited  cardiac  action.  Catises.  Jerky 
breathing  may  be  observed  : — a.  In  painful  affections  of  the  chest,  such 
as  early  pleurisy  or  pleurodynia,  when  the  patient  often  breathes  in  an 
interrupted  manner.  b.  In  the  early  stage  of  phthisical  consolidation, 
c.  In  connection  with  pleuritic  adhesions. 

2.  The  most  important  change  in  rhythm  is  a  prolongation  of  the 
expiratory  sound,  so  that  it  may  become  twice  or  even  three  or  four  times 
the  length  of  that  of  inspiration,  tvhich  is  often  actually  shortened.  Pro- 
longed expiration  generally  attends  certain  alterations  in  the  breath- 
sounds  to  be  immediately  noticed,  but  it  may  be  the  main  or  the  only 
alteration  observed.  Causes.  a.  Emphysema,  the  elasticity  of  the 
lungs  being  more  or  less  diminished,  b.  Obsti'uction  to  the  exit  of  air 
through  the  respii-atory  passages. 

( C.J  Change  in  the  area  over  which  the  toreath-sounds  are  heard. 
— This  may  be  : — 1.  Increased,  from  distension  of  the  lungs.  2.  TJiminished, 
owing  to  their  retraction. 

(D.)  Changes  in  quality,  along  with  other  characters. — Some  very 
important  abnormal  breath-sounds  are  met  with,  which  differ  entirely 
from  those  ordinarily  heard  over  the  chest,  in  their  quality,  pitch, 
rhythm,  and  other  particulai-s. 

1.  Harsh  or  rough  breathing. — As  its  name  indicates,  this  merely 
implies  a  harshness  of  the  breath-sound,  its  soft  and  breezy  character 
being  wanting,  which  is  specially  marked  during  expiration,  this  portion 
being  unduly  lengthened.  Harsh  breathing  is  not  very  reliable  as 
evidence  of  disease,  but  is  frequently  observed  in  connection  with 
slight  consolidations,  bronchial  catari'h,  the  early  period  of  pneumonia, 
and  various  other  morbid  conditions. 

2.  Bronchial. — In  its  characters  bronchial  breathing  corresponds  with 
the  normal  sound  thus  named,  but  it  is  heard  in  nnusual  regioiis,  or  is 
unusually  marked.  Causes,  a.  Consolidation  of  the  lung-tissue,  if 
moderate  in  amount  and  contiguous  to  the  surface,  for  example,  in 
phthisis,  cancer,  chronic  pneumonia,  and  some  cases  of  acute  pneu- 
monia. Even  when  the  lungs  enclose  small  cavities  or  dilated  bronchi, 
the  breathing  is  often  merely  of  a  bronchial  character,  b.  Condensation 
of  the  lung  from  compi-ession  or  collapse. 

3.  Blowing. — Although  approaching  on  the  one  hand  to  bronchial 
breathing,  and  on  the  other  to  tubular,  this  sound  has  sufficiently  dis- 
tinctive characters  to  merit  recognition.  It  differs  from  the  former  in 
its  markedly  "blowing"  quality,  being  much  clearer  and  higher 
pitched  ;  from  the  latter  in  being  diffused,  and  not  hollow,  or  as  if  it 
originated  in  a  localized  tube  or  space.  Causes,  a.  Diffused  pulmonary 
consolidation,  not  too  abundant,  especially  in  certain  parts,  as  in  some 
cases  of  phthisis  and  pneumonia,  b.  Small  cavities  or  dilated  bronchi 
surrounded  by  solid  material,  c.  Occasionally  conduction  of  the  sound 
from  a  large  bronchus  to  the  surface  by  a  solid  growth. 

4.  Tubular. — A  high-pitched,  concentrated,  somewhat  hollow  and 
metallic  sound,  this  much  resembles  the  normal  tubular  breathing  heard 
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over  the  trachea,  and  gives  the  impression  of  being  directly  conveyed 
from  a  tube.  Causes,  a.  Acute  pneumonic  consolidation,  in  which  disease 
the  sound  often  presents  the  most  typical  characters,  h.  Certain  cavities 
in  the  lungs  or  dilated  bronchi,  c.  A  solid  mass  of  modei'ate  size  inter- 
vening between  the  trachea  or  a  main  bronchus  and  the  chest-wall. 
d.  Condensation  of  the  lung  under  certain  conditions. 

5.  Cavernous. — This  is  a  clear  and  distinctly  hollow  sound,  varying 
in  its  pitch,  which  tends  to  be  low,  especially  during  expiration.  It  is 
usually  only  perceived  over  a  limited  area,  and  strikes  the  ear  as  being 
produced  in  a  hollow  space,  its  exact  characters  varying  according  to 
the  dimensions  and  other  characters  of  this  space.  Causes,  a.  A 
cavity  in  the  lung,  of  some  size,  tolerably  superficial,  and  not  contain- 
ing much  fluid,  b.  In  rare  instances,  it  is  said,  consolidation  around  an 
ordinary-sized  bronchus. 

6.  Amphoric. — A  still  more  hollow  sound,  and  of  peculiar  metallic 
quality,  amphoric  breathing  resembles  the  sound  heard  on  blowing  into 
a  large  empty  glass  bottle  or  metallic  vessel.  Causes.  For  its  pro- 
duction it  is  necessary  to  have  an  extensive  empty  cavity,  with  firm  and 
smooth  walls,  into  which  air  enters  more  or  less  freely.  These  con- 
ditions are  found  in  : — a.  Pneumothorax  most  frequently,  air  entering 
the  pleura  through  a  communication  opening  from  the  lung.  b.  A  large 
phthisical  excavation  in  the  lung  very  rarely. 

The  morbid  sounds  just  described  may  be  heard  in  different  parts  of 
the  same  chest ;  or  they  may  be  observed  in  succession  over  the  same 
region  as  the  physical  conditions  change^  there  being  no  marked 
boundary-line  between  them,  but  a  gradual  transition  from  one  to 
another.  For  instance,  in  phthisis  the  breathing,  which  is  at  first 
harsh  or  bronchial,  may  become  blowing,  especially  in  certain  regions, 
and  then  in  succession  tubular,  cavernous,  or  even  amphoric,  as  cavities 
form  and  increase  in  size.  The  hollow  sounds,  though  usually  present 
during  inspiration  and  expii'ation,  may  only  be  heard  during  the  former 
act.  A  deep  breath  usually  causes  them  to  become  much  louder ;  and 
fi'equently  a  sharp  cough  enables  them  to  be  heard  whei^e  they  did  not 
exist  before,  owing  to  the  displacement  of  some  obstructing  secretion, 
or  the  discharge  of  fluid  fi-om  a  cavity.  These  sounds  may  appear  to 
be  superficial  and  loud ;  or  more  or  less  deep  and  feeble.  Care  must 
be  taken  not  to  mistake  a  conducted  pharyngeal  or  lai'yngeal  sound  for 
cavernous  respiration. 

7.  In  exceptional  instances  peculiar  I'espiratory  sounds  are  met  with. 
In  connection  with  some  cavities  they  may  haA'e  a  sucking  or  hissing 
character.  Sometimes  the  air  appears  to  be  drawn  away  during  in- 
spiration, and  puifed  back  during  exjjiration ;  this  is  termed  the  souffle 
or  veiled  puff. 

B.  Rales  or  Rhonchi. 

These  terms  are  applied  to  certain  adventitious  sounds  which  are 
originated  within  the  lungs  or  the  air-tubes.  Before  proceeding  to 
their  consideration  it  is  necessary  to  mention  that  they  may  be  simulated 
by  sounds  induced  by  the  act  of  breathing,  and  resulting  from  contrac- 
tion of  the  muscles  of  the  chest-walls  ;  subcutaneous  oedema  or  em- 
physema ;  hairs  on  the  surface  of  the  thorax  ;  fluid  in  the  mediastinal 
cellular-tissue ;  or  the  opening-up  of  healthy  lung-tissue  during  a  deep 
inspiration. 
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Rales  or  rhonchi  are  generally  produced  by  the  passage  of  air  during 
the  act  of  bi'eathing :— (i.)  Through  bi'onchial  tubes  nari'owed  by 
thickening  of  the  mucous  membrane ;  by  various  deposits  upon  the 
sui'face  of  this  membrane,  such  as  thick  secretion  or  exudation;  by 
organic  changes  in  the  walls  of  the  tubes  ;  or  by  spasm  of  their  muscular 
fibres,  (ii.)  Through  fluid  of  variable  consistence,  contained  in  normal 
or  enlarged  air-tubes  or  vesicles,  (iii-)  Through  fluid  contained  in 
cavities  in  the  lungs,  (iv.)  Thi-ough  substances  originally  solid,  Avhich 
are  undergoing  a  process  of  softening,  (v.)  Into  air- vesicles,  either  of 
normal  size  or  enlarged,  tlie  walls  of  which  are  collapsed  or  stuck 
together,  thus  causing  them  to  open  up.  In  rare  instances  the  action  of 
the  heart  originates  rales,  wlien  thei'e  is  much  fluid  in  contiguous  tubes 
or  cavities. 

The  following  points  must  be  noticed  with  regard  to  these  adventi- 
tious sounds  : — 1.  Their  characters,  namely,  whetliei-  dry  or  liquid;  large 
or  small  ;  peculiar  quality,  such  as  musical,  crackling,  crepitant,  bubbling, 
gurgling,  whistling,  &c.  ;  pitcli ;  whether  at  all  hollow  or  metallic,  and  the 
■degree  in  which  this  character  is  present.  2.  If  they  are  heard  both 
during  insjairation  and  expiration,  or  only  during  one  of  these  acts. 
■3.  Their  situation  and  extent.  4.  Their  amount.  5.  Whether  they  are 
constant  or  only  heard  at  intervals  ;  and  if  they  are  affected  by  a  full 
inspiration  or  cough. 

Classification  and  special  causes  of  Rales  oh  Rhonchi. 

So  many  diifei'ent  classifications  of  rales  or  rhonchi  have  been  invented, 
:and  such  confusion  lias  pi'evailed  with  regard  to  the  meaning  of  the 
various  terms  employed,  tliat  it  is  by  no  means  easy  to  fix  upon  any 
■classification.     1  have,  however,  ado])t(:'d  tlie  following  arrangement  :— 

(A.)  Vibratory  or  Dry  Musical  E>honchi. — These  sounds  are  pro- 
■duced  by  air  traversing  air-tubes  nai'rowed  in  some  of  the  ways  already 
mentioned.  They  vary  in  their  precise  characters  according  to  the  size 
•of  the  tube  affected,  and  the  immediate  cause  of  the  narrowing.  They 
are  divided  as  follows: — 1.  Sonorous.  This  is  a  deep-toned,  low-pitched 
sound,  varying  much  in  its  exact  quality,  which  may  be  sn()ring,  growl- 
ing, humming,  cooing,  etc. ;  it  appears  to  be  superficial,  is  often  exten- 
sively heard,  and  generally  accomjianies  both  inspiration  and  expiration, 
hut  may  be  limited  to  either  act,  especially  explication.  2.  Sibilant. 
This  is  of  much  higher  pitch,  and  is  of  ten  whistling,  hissing,  or  musical  ; 
it  is  not  so  extensively  heard  as  tlie  sonorous  rhonchus  ;  and  as  a  rule 
accompanies  both  inspiration  and  expiration.  Both  these  classes  of 
•adventitious  sounds  are  liable  to  much  ii-regulai-it}-,  disapj^eariug  from 
time  to  time,  especially  after  a  cough,  and  they  often  occur  together. 
Causes,  a.  Bronchitis,  especially  chronic,  but  also  the  acute  form  in  its 
•early  stage,  and  the  plastic  or  fibrinous  variety,  b.  Spasmodic  con- 
traction of  tlu'  In-oiu'liial  tubes  in  cases  of  astlima. 

(B.)  Crepitant  B,ales. — 1.  Tme  crepitant  rale.  This  is  a  sound  met 
with  in  the  early  stage  of  acute  pneumonia,  and  tliei'efore  usually  ob- 
served towards  the  base  of  one  lung,  but  it  may  be  heard  over  any  part 
of  the  organ  which  is  the  seat  of  the  inflammatory  process.  It  consists 
of  a  great  number  of  extremely  minute,  sharp,  crepitant  sounds  ;  equal 
m  size  ;  perfectly  dry  ;  heard  in  short  puifs  during  inspiration  alone  in 
most  cases,  and  often  only  towards  the  termination  of  this  act;  and 
increased  in  amount  by  a  deep  breath.    It  has  been  aptly  compared  to 
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the  sound  produced  by  rubbing  a  lock  of  hair  firmly  between  the  finger 
and  thumb  close  to  the  ear;  or  to  the  burning  of  salt  in  the  fire.  The 
theories  as  to  the  production  of  the  true  crepitant  rale,  presuming  that 
it  originates  within  the  lung,  are  that  it  is  due  to  the  opening-up  of 
air- vesicles  stuck  together ;  to  air  passing  through  thick  exudation  in 
these  vesicles  ;  or  to  minute  lacerations  of  lung-tissue.  It  must,  however, 
be  mentioned  that  some  authorities  regard  this  adventitious  sound  as 
pleuritic  in  its  origin,  being  in  reality  a  friction-sound,  and  I  am  bound 
to  say  that  my  own  observations  in  cases  of  pneumonia  which  have  come 
under  my  notice  incline  me  to  this  view.  2.  Redux  crepitant  rale. 
Heai-d  in  the  advanced  stage  of  acute  pneumonia,  when  resolution  is 
taking  place,  this  differs  from  the  i^ale  just  considered  in  that  the  crepi- 
tant sounds  are  much  less  abundant ;  larger  and  of  unequal  size ;  less 
dry;  and  perceived  during  both  inspiration  and  expiration.  It  gives 
the  impression  of  air  passing  through  a  thick  material,  which  is  the 
pneumonic  exudation  undergoing  a  process  of  softening.  A  sound  of 
similar  characters  is  sometimes  noticed  in  phthisis.  3.  A  large  dry 
crepitant  rale  is  said  to  be  observed  in  some  cases  of  emphysema,  not 
abundant,  and  resembling  the  sound  produced  in  inflating  a  bladder.  It 
is  supposed  to  be  due  to  the  opening-up  of  enlarged  vesicles.  4.  Com- 
pression or  collapse  rale.  When  the  lung  is  compressed  or  collapsed 
from  any  cause,  a  rale  consisting  of  a  number  of  small  dry  crepitations 
may  be  slowly  evolved  at  the  close  of,  or  immediately  after  a  deep 
inspiration.  6.  Adhesion  rale.  This  is  a  rale  associated  with  pleuritic 
adhesions,  usually  of  a  crepitant  character,  and  due  to  the  retention  of 
secretion  within  the  superficial  air-vesicles  and  small  tubes. 

(C.)  Crackling  or  Clicking  Rales. — During  the  process  of  softening 
which  the  consolidation  of  pht  hisis  undergoes,  certain  rales  of  a  crackling 
or  clicking  character  are  developed,  such  as  would  be  expected  from  the 
passage  of  air  through  such  a  material.  These  are  named  : — 1.  Dry  crack- 
ling or  dry  crepitatio?/.,  which  consists  of  some  three  or  four  crackles  or 
clicks,  sharp,  abrupt,  and  dry,  only  heard  usually  during  inspiration.  It 
indicates  the  commencement  of  softening.  2.  Moist  or  humid  crackling  or 
crepitation.  Crackling  in  character,  this  is  more  abundant  than  the  dry 
rale,  though  the  crackles  are  not  large  or  numerous,  but  they  are  more 
moist,  as  if  air  were  passing  through  a  less  consistent  substance,  and 
occur  both  during  inspiration  and  expiration,  being  most  marked  usually 
in  the  former.  It  accompanies  more  advanced  softening,  and  is  also  met 
with  in  connection  with  small  cavities.  These  rales  are  chiefly  observed 
at  the  apices  of  the  lungs. 

(D.)  Mucous,  Submucous,  and  Subcrepitant  Rales. — -These  con- 
stitute a  very  common  class  of  adventitious  sounds,  the  characters  of 
which  are  readily  appreciated.  They  result  from  the  transmission  of 
air  through  fluid  contained  in  the  air-tubes  or  vesicles,  and  the  varieties 
observed  depend  upon  the  natui'e  and  quantity  of  the  fluid,  and  its  exact 
situation.  Generally  they  consist  of  a  number  of  distinct  sounds,  usually 
bubbling,  but  they  may  have  a  crackling,  rattling,  or  somewhat  gurgling 
character.  The  individual  sounds  vary  in  size  considerably,  as  well  as 
in  number  and  pitch.  If  they  are  of  large  or  medium  size,  the  rale  is 
called  mucous ;  if  small,  submucous  ;  and  if  very  minute,  subcrepitant, 
because  it  then  resembles  a  crepitant  sound.  These  rales  accompany 
both  inspiration  and  expiration,  being  generally  more  marked  during 
the  former  act,  and  they  may  be  so  abundant  as  completely  to  obscure 
the  breath-sounds.    A   cough   often  greatly  influences  this  class  of 
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rales,  both  as  to  their  amount  and  site,  sometimes  removing  them  com- 
pletel3^  They  are  most  common  and  most  marked  towards  the  bases  of 
the  lungs,  but  may  be  heard  universally  over  the  chest.  In  children, 
and  when  they  originate  in  the  larger  tubes,  they  are  apt  to  have  a 
somewhat  metallic  or  hollow  character.  Causes.  (i.)  Bronchitis, 
(ii.)  CEdema  of  the  lungs,  (iii.)  Haemorrhage  into  the  bronchial 
tubes,  (iv.)  Rarely  Huid  from  outside  the  lung  emptying  itself  through 
the  bronchi,  such  as  pleuritic  effusion. 

(E.)  Hollow  Rales. — The  essential  feature  of  these  abnormal 
sounds  is  that  they  are  all  more  or  less  hollow  in  quality,  and  convey 
the  impression  of  being  originated  in  a  cavity.  For  their  production  a 
hollow  space  must  exist,  containing  fluid,  through  which  air  passes  ; 
the  size  and  other  conditions  of  the  space  will  influence  their  degree  of 
hollowness  and  their  pitch,  while  the  amount  and  consistence  of  the 
fluid  will  affect  the  abundance  and  actual  character  of  the  rale.  Hence 
it  may  be  hnhlling,  crackling,  or  gurgling  ;  is  very  variable  in  size  and 
amount ;  and  subject  to  change  considerably  from  time  to  time.  Ac- 
cording to  their  degree  of  hollowness  and  pitch  these  rales  have  been 
subdivided  into  such  varieties  as  cavernulous,  caveryious,  amphoric, 
ringing,  metallic,  &c.  ;  and  as  a  class  they  are  often  termed  consonating 
rales.  They  are  heard  generally  during  inspiration  and  expiration, 
but  may  be  limited  to  either  portion  of  the  respiratory  act.  A 
cough  often  causes  them  to  disappear,  or  renders  them  more  distinct. 
Ordinary  mucous  rales  occasionally  assume  a  hollow  character,  if  pro- 
duced near  a  large  cavity.  The  heart's  action  sometimes  causes 
cavernous  rales,  by  agitating  the  fluid  in  a  contiguous  cavity.  Phthisis 
is  the  disease  in  which  these  rales  are  chiefly  observed,  but  they  may 
also  be  noticed  in  connection  with  a  pulmonary  abscess,  or  with  dilated 
bronchi.  When  the  pleura  contains  air  and  fluid,  provided  a  commu- 
nication with  the  lung  exists  below  the  level  of  the  fluid,  metallic  or 
amphoric  rales  may  be  elicited  during  the  act  of  breathing  or  coughing. 


C.    Friction  or  Attrition-Sounds. 


By  the  rublnng  together  of  the  adjacent  surfaces  of  either  pleura,  when 
this  IS  the  seat  of  certain  morljid  changes,  or  by  tlie  movements  of  ad- 
hesions, adventitious  sounds  are  often  elicited  during  the  act  of  breathing, 
usually  termed  friction- sounds.  In  examining  for  this  class  of  physical 
signs,  it  may  be  requisite  to  investigate  every  part  of  the  chest,  but 
especially  its  lower  portion  laterally  and  behind,  as  they  may  be  present 
over  but  a  very  small  area ;  the  patient  must  also  be  made  to  breathe 
deeply,  otherwise  the  requisite  rubbing  together  of  the  surfaces  may  not 
be  brought  about. 

The  following  are  the  chief  points  relating  to  friction-sounds  which 
need  to  be  noticed  :— 1.  Characters.  As  a  rule  friction-sounds  are  more 
or  less  ruUing  in  quality,  varying  from  a  slight  graze  to  a  loud  grating 
sound.  They  may,  however,  be  creaking,  crepitant,  crackling,  clicking,  or 
ru  mbling.  In  not  a  few  cases  a  friction-sound  closely  resembles  crepitant, 
crackling,  or  even  small  mucous  rales,  but  is  distinguished  from  these  by 
being  unaffected  by  a  cough.  >S7(perficialness  is  a  prominent  character  of 
ill  these  sounds.  2.  Site  and  extent.  Friction  is  usually  observed 
m  one  side,  and  towards  the  lower  part  of  the  chest,  especially  below 
:he  angle  of  the  scapula,  or  in  the  infra-axillary  region.    It  is  generally 
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limited  in  extent,  sometimes  not  covering  an  area  of  more  than  an  incli, 
but  may  be  lieard  all  over  one  side,  or  even  over  the  greater  part  of  both 
sides.  3.  Intensity,  This  varies  from  a  scarcely  perceptible  rub,  to  a 
sound  audible  even  at  a  distance  from  the  chest.  Generally  it  is 
moderately  loud.  4.  Ilhythm.  Friction  is  usually  most  perceptible 
during  inspiration,  but  often  accompanies  expiration  also ;  it  may  only 
be  heard  at  the  end  of  a  deep  inspiration.  It  is  frequently  irregular  and 
jerky.  5.  Causes.  The  pathological  conditions  in  connection  with  the 
pleura  which  may  give  rise  to  friction- sounds  ai'e : — a.  Dryness  of  the 
surface  and  increased  vascularity,  with  prominence  of  the  vessels,  which 
may  cause  a  slight  grazing,  b.  Deposit  of  exudation  and  proliferation 
of  cellular  tissue  associated  with  pleurisy,  the  characters  of  the  sound 
depending  upon  the  thickness  and  density  of  the  material  formed,  and 
the  amount  of  fluid  mixed  with  it.  c.  Certain  forms  of  pleuritic  adhesion. 
d.  Tubercular  and  cancei"ous  deposits  very  rai'ely.  It  may  be  mentioned 
that  a  cirrhotic  liver  may  originate  a  sound  simulating  friction. 

D.    Vocal  and  Cry  Resonance. 

The  chief  points  to  be  noticed  with  regard  to  the  vocal  resonance  are  : — 
1.  Its  intensity  and  degree  of  clearness.  2.  Its  quality  and  pitch.  3.  The 
area  over  which  it  can  be  heard.  The  following  are  the  deviations  from 
the  normal  which  may  be  met  with : — ■ 

1.  The  resonance  may  be  more  or  less  weakened  to  complete  ex- 
tinction, over  a  variable  extent  of  surface. — Causes,  (i.)  Air  or  fluid 
in  the  pleura,  separating  the  lung  from  the  chest-wall,  (ii.)  Very 
extensive  or  dense  consolidation  of  the  lung,  such  a.s  cancer  or  some 
cases  of  phthisis,  (iii-)  Emphysema  in  many  cases,  (iv.)  Intra- 
thoracic tumoui'S  ;  or  enlarged  abdominal  organs  encroaching  upon  the 
chest,  (v.)  Obstruction  of  the  main  bronchi,  and  consequent  pulmo- 
nary collapse. 

2.  It  may  be  increased  in  intensity  or  clearness,  this  being  often 
associated  with  alterations  in  quality  and  pitch.  Four  varieties  of 
abnormal  vocal  resonance  are  recognized,  which  may  be  considered  under 
this  head,  namely  :— 

(i.)  Bronchophony. — This  term  merely  implies  an  increase  in  the 
clearness  of  the  vocal  resonance,  which,  however,  is  generally  intensi- 
fied as  well.  It  is  commonly  noticed  in  health  in  the  interscapular 
regions,  especially  at  their  upper  part ;  as  well  as  frequently  just  below 
the  inner  end  of  the  clavicles.  Causes,  a.  Any  lung-consolidation, 
pi'ovided  it  is  not  excessive,  as  in  phthisis  or  pneumonia;  in  the  latter 
the  bronchophony  has  often  peculiar  characters,  being  metallic  and 
sniffling,  b.  Small  cavities  in  the  lung,  with  thickening  and  consolida- 
tion around,  c.  Condensation  of  the  lung  in  most  cases,  d.  Occa- 
sionally a  solid  mass  intervening  between  a  main  bronchus  and  the 
chest-wall,  provided  it  is  not  too  large. 

(ii.)  Fectoriloquy. — Here  the  voice  seems  to  be  conducted  directly  to 
the  ear  along  the  stethoscope,  and  the  words  uttei-ed  may  often  be  dis- 
tinctly recognized.  The  resonance  is  not  uncommonly  very  intense, 
and  gives  a  most  unpleasant  sensation  to  the  listener.  Causes,  a.  Cer- 
tain cavities  in  the  lungs  in  the  great  majority  of  cases.  The  conditions 
required  are  that  the  cavity  is  of  good  size,  but  not  too  large,  and 
tolerably  smooth  ;  does  not  contain  much  fluid;  has  firm  but  not  too 


EXAMINATION  OF  THE  CHEST. 


381 


thick  walls ;  lies  near  or  is  adherent  to  the  chest-walls  ;  and  has  one  or 
more  bronchi  communicating  with  it,  so  that  air  may  enter,  h.  Very 
rarely  a  solid  mass  between  the  main  air-tube  or  a  large  bronchus  and 
the  chest-wall.  c.  Occasionally  pneumothorax  under  certain  con- 
ditions. 

A  variety  of  peetoiiloquy  is  described  under  the  term  wldspering 
pectoriloquy,  in  which  a  whisper  is  clearly  heai'd,  and  often  the  sepai-ate 
words  can  be  distinguished.  This,  however,  is  not  an  alteration  in  the 
voice,  but  merely  a  modified  expiratory  s(mnd.  It  is  only  observed  in 
its  typical  form  in  connection  with  large  and  superficial  spaces,  and  i.s 
best  heard  in  cases  of  pneumothorax,  but  is  not  infrequently  associated 
with  phthisical  cavities. 

(iii.)  OEgophony. — The  vocal  resonance  has  a  peculiar  bleating  or  nasal 
quality  in  some  cases  of  pleuritic  effusion,  to  which  the  term  wgophony 
has  been  applied.  As  a  rule  it  is  best  heard  about  the  angle  of  the 
scapula,  but  may  vary  with  a  change  in  the  position  of  the  patient. 
Some  authorities  are  of  opinion  that  oegoplionyis  due  to  the  presence  of 
a  thin  layer  of  fluid  between  the  lung  aiid  the  chest-wall ;  others  that  it 
is  caused  by  superficial  compression  of  the  lung. 

(iv.)  Amphoric  resonance. — In  certain  lai'ge  cavities  with  firm  walls, 
tlie  voice  may  have  the  characteristic  hollow  and  metallic  quality  known 
as  aviphoric.  This  is  only  very  rarely  noticed  in  connection  with  largo 
phthisical  cavities,  or  in  cases  of  pneumothorax. 

3.  The  area  over  which  vocal  resonance  can  be  heard  will  be  influ- 
enced by  the  same  conditions  as  those  which  affect  the  extent  of  the 
vocal  fremitus. 

E.    Tussive  Resonance. 

The  cough  may  be  intensified  in  connection  with  consolidations  and 
cavities,  and  may  assume  peculiar  characters,  hence  named  hronchinl, 
cavernuns,  metallic,  ampJioric,  &c.,  but  these  alterations  do  not  add  much 
to  the  knowledge  gained  by  studying  the  vocal  resonance,  though  the 
tussive  resonance  may  be  advanta.geously  made  use  of  where  the  voice  is 
weak,  as  in  females.  The  uses  of  cough  in  the  investigation  of  disease, 
which  can  be  best  turned  to  practical  account,  are  these : — 1.  Durins' 
the  act  adventitious  sounds  may  be  elicited,  which  are  not  heard  during 
the  mere  act  of  breathing,  especially  in  connection  with  cavities. 
2.  Vaiious  fluid  substances  which  have  accumulated  in  bronchial  tubes  or 
cavities  may  be  dispersed  and  expelled,  rales  being  thus  done  away  with, 
and  the  breath-sound  I'endered  louder,  so  that  its  characters  may  be 
better  appreciated.  Thus  the  act  of  coughing  may  be  the  means  of 
di.s-tinguishing  between  friction-sounds  and  sounds  produced  within  the 
lung  ;  and  in  connection  with  cavities,  cavernous  or  some  other  breath- 
sound  may  sometimes  be  heard  after  a  cough,  where  respiration  has  been 
previously  quite  inaudible. 

F.    Peculiar  Sounds  heard  in  connection  with  largk  Cavities. 

1.  Metallic  tinkling. — Resembling  the  sound  produced  by  striking  a 
hollow  glass  vessel  wit  li  a,  pin,  this  is  a  single,  clear,  high-pitched,  ringing 
sound,  heai-d  in  connection  with  large  air-containing  spaces,  in  which 
there  is  a  little  fluid.  It  is  supposed  to  be  occasioned  by  the  bursting 
of  a  bubble,  or  the  di'opping  of  fluid  fi'oni  the  top  of  the  cavity ;  and 
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may  be  originated  during  the  act  of  breathing,  speaking,  or  coughing, 
or,  rai'ely,  by  the  action  of  the  heart.  Phthisis  and  hydro-  or  pyo- 
pneumothorax are  the  diseases  in  which  metallic  tinkling  occurs,  though 
it  is  very  rare. 

2.  Amphoric  echo. — An  echo  of  amphoric  character  may  attend  the 
respiratory  sounds,  voice,  cough,  rales,  the  heart-sounds,  or  even  the 
act  of  swallowing.  For  its  production  there  must  be  a  large  hollow 
space,  having  a  smooth  interior,  and  containing  aii-,  such  as  is  met  with 
in  pneumothorax,  and  occasionally  in  phthisis. 

3.  Bell-souud. — In  some  cases  of  pneumothorax,  when  a  coin  is 
placed  on  the  affected  side  and  struck  with  another  coin,  a  clear  and 
ringing  sound,  resembling  that  elicited  by  striking  a  bell,  may  be  heard 
on  listening  over  another  part  of  the  same  side. 

VI.  SUCCUSSION-SIGNS. 

Succussion  is  a  mode  of  examination  very  seldom  required,  and  merely 
shows  the  presence  of  air  and  fluid  in  a  large  space.  The  signs  pro- 
duced by  shaking  a  patient  are  : — 1.  A  splashing  sensation  felt  by  the 
hand.  2.  A  splashing-sound.  They  are  occasionally  present  in  hydro- 
or  pyo-pneumothorax ;  and  extremely  rarely  in  connection  with  large 
phthisical  cavities. 


Chapter  V. 

ON  RESPIRATORY  SYMPTOMS. 

In  this  chapter  the  more  important  symptons  associated  with  the 
respiratory  organs  will  be  briefly  considered. 

I.  Dyspn(EA. — Apn(EA. 

Dyspncea  or  difficulty  of  hreathing  is  a  symptom  requiring  cai'eful 
investigation,  as  it  may  be  made  up  of  several  elements  which  it  is 
important  to  distinguish ;  while  it  is  also  requisite  to  localize  the  cause 
of  the  disturbance,  which  is  not  necessarily  situated  in  the  respiratory 
organs. 

Etiology. — The  conditions  which  give  rise  to  dyspnoea  may  be  thus 
arranged : — 1 .  Some  impediment  to  the  entrance  of  air  through  the  air- 
passages,  owing  to  internal  obstruction ;  spasmodic  constriction  ;  organic 
stricture ;  or  external  pressure.  This  may  exist  in  any  part  of  the 
respiratory  passages,  from  the  mouth  to  the  bronchi.  2.  Mechanical 
interference  with  the  expansion  of  the  chest-walls,  from  pressure  or  rigidity  ; 
or  with  the  movements  of  the  diaphragm.  3.  Loss  of  the  muscular 
inspiratory  force,  owing  to  paralysis  or  spasm.  4.  Deficient  expiratory 
force,  as  the  result  of  loss  of  elasticity  of  the  lungs ;  or  of  rigidity  of 
the  chest-walls.    5.  Diminution  in  the  working  portion  of  the  lungs,  from 
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actual  destruction;  consolidation;  liquid  accumulation  in  the  air-cells 
and  minute  bronchi ;  collapse  or  compression ;  or  obliteration  of  the 
minute  pulmonary  vessels.  6.  Aifections  of  the  chest  or  abdomen 
which  render  the  movevients  of  respiration  painful.  7.  Improper  con- 
ditions of  the  air  inspired,  such  as  its  being  too  rarefied,  or  containing 
irrespirable_  gases.  8.  Excess  or  deficiency  of  blood  in  the  lu7iqs,  due  to 
.some  organic  or  functional  derangement  of  the  heart ;  obstruction  in 
the  pulmonary  vessels;  actual  loss  of  blood;  or  violent  exercise 
9.  Altered  quality  of  the  blood,  associated  with  anasmia ;  imperfect 
aeration ;  or  the  presence  of  poisonous  elements  in  fevers,  renal  disease 
pyajmia,  diabetes  and  other  aifections.  10.  Nervous  disturbance,  in 
connection  with  hysteria;  strong  emotion;  cerebral  disease;  brain- 
poisoning ;  pressure  on  the  vagus  nerves  or  on  some  of  their  branches  • 
or  reiiex  disturbance.  ' 

Characters  of  Dyspnoea.- In  studying  any  case  in  which  there  is 
apparent  dyspnoea,  it  is  requisite  to  observe  the  following  points  — 
1.  Whether  any  subjective  sensation  of  want  of  air  is  experienced,' as 
well  as  Its  degree,  which  may  amount  to  a  feeling  of  impending  suffoca- 
tion. 2^  The  rapidity  of  the  breathing.  3.  Whether  respfration  is 
increased  m  depth  and  force,  or  the  reverse.  4.  If  the  relative  leno-ths 
ot  inspiration,  expiration,  and  the  interval  are  disturbed  5  If  there 
are  objective  signs  of  great  want  of  air,  indicated  by  the  posture  of 
the  patient;  by  the  extraordinary  muscles  of  respiration  being  brought 
into  play;  by  woi-kmg  of  the  alee  nasi;  or  by  inability  to  hold  the 
breath  or  to  speak.  6.  Whether  any  noise  accompanies  the  act  of 
breathing,  such  as  stridor  or  rattling.  7.  If  air  enters  freely  into  the 
lungs  or  not     Deficient  entrance  of  air  is  indicated  by  more  or  less 

snmM°%"'  1  I      ^T"-  P^-^  '^'''^^  epigastrium,  and  the 

supia-sternal  fossa  during  inspiration.    8.  If  there  are  any  signs  of 
imperfect  blood-aeration,  with  their  degree.    9.  Whether  the  dv^pnoea 
IS  constant  paroxysmal,  or  subject  to  exacerbations;  and  if  paroxysms 
are  traceable  to  any  evident  cause,  such  as  effort,  emotion,  takmo-  food 
or  inhalation  of  cold  air. 

Signs  op  Apn.ea  or  AsPHvxu.-The  phenomena  which  accompany 
II  t.r  erence  with  the  respiratory  functions  are  due  partly  to  overload!  g 
b  ood  foTr'  I     T  ^ji^culatory  system,  and  defa'cient  supply  of 

i  rat^nln?!  7  ^'"'''T'  l^^t/l"^%tothe  blood  being  impeVfeJtly 
aeiated,  and  therefore  overcharged  with  carbonic  anhydride,  which  acts  as 
a.  poison,  especially  affecting  the  nerve-centres.  At  first  unusual  efforts 
.  e  made  to  breathe  more  or  less  violent  according  to  the  cause  of  the 
disturbance  of  respiration,  but  these  diminish  and  finally  cease  as  the 
central  nervous  system  becomes  more  and  more  disturbed  The  face  s 
tuij:id,  at  first  being  flushed,  but  soon  becoming  purple  or  livid  or 

c  itj  abou    the  hps,  nose,  and  eyes.    Other  regions  are  also  blue  or 

uculation.    Distension  of  the  veins  is  observed  ;  and  the  eyes  tend  to 
vliilZl'."'!* '  -^--t"T.    The  temper;ture  becomL  reduced 

1  le  cold  clammy  sweats  break  out.    Nervous  symptoms  soon  set  in 
namely,  at  first^  vertigo,  disturbance  of  the  special  ienses,  mental  co 
usion  and  wandering,  twitchings  and  tremors;  followed- by  drowsiiie  s 
hxat?onTfV:"^      'r"^-^'^  coma,  with  convulsions  and  subsequently 
hilnlT    /     "n'? tlie  sphincters.    The  pulse  is  foeble 
f-equent,  and  small,  but  it  continues  to  beat  after  respiration  ha 
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stopped,  and  tlie  lieart  may  be  still  acting  when  the  pulse  has  ceased  to 
be  perceptible ;  finally  this  organ  also  fails,  should  the  termination  be 

Post-mortem  examination  reveals  distension  of  the  right  side  of  the 
heart  and  of  the  veins  with  dark  blood ;  with  intense  venous  congestion 
and  its  consequences,  affecting  all  the  organs  and  tissues  of  the  body. 

Treatment. — The  main  indications  applicable  to  the  treatment  of 
different  cases  of  dyspnoea  are:— 1.  To  remove  its  cause,  if  possible. 
2.  To  attend  to  the  posture  of  the  patient,  adopting  that  in  which  breath- 
ino-  is  most  easily  performed.  3.  To  avoid  all  kinds  of  effort ;  as  well 
as^other  causes  which  are  liable  to  bring  on  attacks  of  dyspnoea.  4.  To 
assist  the  patient  by  mechanical  means,  when  these  are  available  to 
make  up  for  impaired  respiratory  forces.  5.  To  see  that  the  supply  of 
air  is  sufficient ;  as  well  as  that  it  is  pure  and  otherwise  suitable  to  the 
condition  of  the  patient.  Inhalation  of  compressed  or  rarefied  air  is 
useful  in  certain  cases.  6.  To  remove  blood  in  suitable  cases,  either 
o-enerally  or  locally.  7.  To  administer,  either  internally  or  by  means  of 
fnhalation  or  subcutaneous  injection,  remedies  which  tend  to  relieve 
dyspnoea,  especially  pulmonary  sedatives,  antispasmodics,  or  stimulants,  as 
the  case  may  require.  8.  To  employ  local  measures,  such  as  the  appli- 
cation of  sinapisms,  fomentations  of  different  kinds,  turpentine  stupes, 
or  free  dry-cupping  over  the  chest.  9.  To  treat  the  asphyxial  con- 
dition For  this  purpose  the  most  reliable  means  are  the  application  of 
sinapisms  over  the  chest  and  other  parts ;  a  warm  bath,  with  free  cold 
affusion  over  the  head  and  shoulders  while  the  patient  is  m  the  bath ; 
slappino-  the  chest  with  a  wet  towel ;  artificial  respiration,  by  Marshall 
Hall's  Sylvester's,  or  Howard's  method;  galvanism  along  the  vagus 
nerves';  and,  when  necessary,  the  performance  of  laryngotomy  or 
tracheotomy. 

II.    Cough. — Expectoration. 

Etiology.— The  causes  of  cough  may  be  summed  up  under  the 
followino-  heads :— 1.  An  irritable  condition  of  the  mucous  membrane  m 
some  paxt  of  the  air-passages,  but  especially  in  the  throat  and  larynx. 
This  is  particularly  observed  in  connection  with  inflammatory  affections, 
the  sensibility  being  then  much  exalted,  ''i.  Some  source  of  direct 
irritation  or  discomfort  in  the  throat,  larynx,  trachea,  or  bronchi,  ims 
may  be  due  to  morbid  conditions  of  normal  structures,  such  as  tiie 
uvula  tonsils,  epiglottis,  or  vocal  cords ;  to  the  presence  of  irritating 
particles  or  of  larger  foreign  bodies  introduced  during  inspiration ;  to 
certain  conditions  of  the  air  inhaled,  such  as  a  very  low  temperature,  or 
impregnation  with  irritating  gases  ;  or  to  the  collection  of  secretion  or 
morbid  products,  for  example,  serum,  mucus,  pus,  blood,  croupous  or 
diphtheritic  deposit.  At  the  same  time  there  is  frequently  increased 
irritability  of  the  mucous  surface.  Cough  from  this  cause  may  be 
voluntarily  excited,  but  it  is  often  involuntary  and  irrepressible, 
especially  when  the  irritation  is  in  the  neighbourhood  of  the  glottis. 
3.  Beflex  cough.  In  many  cases  cough  probably  depends  upon  some 
more  or  less'  distant  reflex  irritation,  but  before  deciding  that  such  is 
its  orio-in,  it  is  always  well  to  look  carefully  for  some  more  immediate 
cause  ^  It  is  believed  that  the  source  of  irritation  may  be  associated  witn 
the  lungs  or  pleurjE  ;  the  heart  or  pericardium  ;  the  alimentary  canal  (dys- 
pepsia dentition,  worms)  ;  the  liver ;  the  peritoneum ;  the  ear ;  the  female 
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generative  organs ;  or  the  external  surface.  4.  An  unhealthy  condition 
of  the  blood.  This  is  supposed  to  give  rise  to  cough  by  its  eii'ect  on  the 
nervous  system,  for  instance  the  state  of  the  blood  associated  with 
gout  or  rheumatism.  Most  commonly,  however,  some  local  cause  can 
be  detected  in  these  cases.  5.  Nervous  disturbance,  in  connection  with 
hysteria,  brain-disease,  or  direct  iriitation  of  the  respiratory  nerves. 

Characters  of  Cough. — This  symptom  reqnii'cs  investigation  with 
respect  to  the  following  particulars  : — 1.  The  frequency  of  its  occur- 
rence ;  and  whether  it  is  constant  or  paroxysmal.  2.  The  severity  and 
duration  of  the  fits.  3.  The  mode  of  onset,  whether  the  cough  is  a 
voluntary  act,  or  involuntary  [and  irrepressible,  preceded  by  a  sense  of 
irritation  in  any  part ;  or  if  it  is  bimight  on  by  some  obvious  cause, 
such  as  exertion,  change  of  posture,  oi'  inhalation  of  cold  air.  4.  Its 
pai'ticular  quality,  and  the  sounds  which  are  produced  during  the  act,  both 
in  inspiration  and  ex])iration.  The  chief  vai-ieties  of  cough  are  hacking, 
hoarse,  wheezing,  barking,  ringing,  metallic  or  brassy,  croupy,  whooping, 
crepitous,  and  aphonic.  5.  Whether  it  is  diy  or  attended  with  expecto- 
ration. In  the  latter  case  it  is  necessary  to  ascertain  whether  expecto- 
ration is  effected  easilj'  or  with  difficulty  ;  and  also  to  make  a  pei-sonal 
examination  of  the  sputa,  observing  : — a.  Their  quantity,  b.  General 
characters,  as  to  colour  ;  odour ;  whether  in  one  mass  or  in  separate 
lumps,  with  the  size  and  shape  of  the  latter;  transparency  or  opacity  ; 
amount  of  frothiness  ;  consistence,  and  degree  of  adhesiveness,  c.  If 
any  special  substances  are  evident  to  the  naked  eye,  such  as  blood,  fibri- 
nous casts,  or  calcareous  particles,  d.  Microscopic  characters,  e.  Chem- 
ical ccjmposition  in  some  cases.  6.  If  the  cough  terminates  in  vomiting  ; 
or  is  followed  by  relief  of  any  previous  unpleasant  symj^toms. 

Treatment. — It  is  not  always  desirable  to  check  cough,  provided  it  is 
not  excessive,  and  that  it  serves  some  useful  purpose,  in  the  way  of 
getting  rid  of  materials  accumulating  in  the  lungs  or  air-passages  ; 
indeed  in  some  instances  the  act  should  leather  be  encouraged.  In  order 
to  put  a  stop  to,  or  to  relieve  cough,  the  chief  indications  are  : — I.  To 
instruct  the  patient  voluntarily  to  suppress  the  act  as  much  as  possible. 
2.  To  remove  the  cause  of  cough,  if  pi-acticable  ;  and  to  avoid  everything 
which  is  likely  to  excite  it.  3.  To  administer  sedatives,  expectorants,  and 
other  suitable  i-emedies,  which  will  be  pointed  out  under  the  several 
diseases.  4.  To  employ  various  inhalations  which  are  very  valuable  in 
some  cases.  5.  To  apply  local  remedies  to  the  throat'or  larynx,  when  these 
parts  are  in  a  morbid  condition.  6.  To  limit  or  check  the  foimation  of 
secretion  or  morbid  products  in  the  lungs  or  air-tubes,  and  thus  prevent 
the  necessity  for  the  act  of  coughing  ;  or  to  altei-  its  chai^acters,  so  that  it 
may  be  more  easily  discharged.  When  a  patient  is  obliged  to  cough, 
the  act  may  often  be  assisted  by  mechanical  means,  such  as  by  applying 
a  bandage  around  the  lower  part  of  the  chest  and  upper  part  of  the 
abdomen :  or  making  the  patient  hold  on  to  some  fixed  object,  such  as  a 
jack-towel  fixed  on  the  bed-rail,  if  he  shoitld  be  confined  to  bed. 

III.  HiEMOPTYSIS. 

nOLOGY. — Hajmoptysis  or  spitting  of  blood  signifies  the  discharge  of 
blood  through  the  mouth,  from  any  part  of  the  respiratory  ajiparatus 
below  the  upper  opening  of  the  larynx.  The  soui-ces  of  the  blood,  and 
the  immediate  causes  of  this  symptom,  may  be  thus  classified  : — 
I.  Hw'iiwjjtysis  independent  of  obvious  local  disease.    In  this  group  may 
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be  included  haemoptysis  from  going  up  a  height,  from  severe  straining 
or  coughing,  or  from  blowing  wind-instruments,  which  is  especially  apt 
to  occur  in  those  who  are  delicate,  and  whose  tissues  are  weak  ;  vicarious 
hemoptysis  ;  that  due  to  the  inhalation  of  irritating  substances,  or  to 
local  injuiy ;  and  that  dependent  upon  an  unhealthy  state  of  the  blood, 
such  as  scurvy  or  purpura.  2.  Diseases  of  the  larynx^  trachea,  or  bronchi, 
for  example,  congestion  ;  inflammation;  ulceration;  or  morbid  growths, 
especially  cancer.  3.  Diseases  of  the  lungs,  namely,  phthisis,  cancer, 
pulmonary  congestion,  bronchitis,  especially  the  plastic  variety,  acute 
or  chronic  pneumonia,  abscess,  gangrene,  hydatids.  4.  Mediastinal 
tumours  perforating  into  the  air-passages,  including  also  glandular 
enlargements.  5.  Cardiac  diseases,  namely,  mitral  disease ;  hypertrophy 
of  the  right  ventricle  ;  or  a  weak  and  dilated  left  ventricle.  6.  Disease 
of  the  pulmonary  vessels.  Sir  Andrew  Clark  has  attributed  certain 
cases  of  ha3moptysis  occurring  in  elderly  persons  to  structural  altera- 
tions in  the  terminal  pulmonary  blood-vessels  associated  with  the 
arthritic  diathesis.  7.  Aneurism  opening  into  the  air-passages.  It 
must  be  remembered  that  blood  sometimes  enters  the  windpipe  from 
the  tlii'oat  or  nose,  and  is  then  expectorated. 

The  blood  in  haemoptysis  generally  comes  from  the  capillaries ;  but 
not  infrequently  a  considerable  branch  of  the  pulmonary  artery  either 
gives  way,  or  is  perforated  by  erosion.  In  phthisis  minute  aneurisms 
have  been  found  upon  the  branches  of  this  vessel  in  cavities,  which  have 
ruptured,  and  thus  originated  large  haemorrhages. 

There  may  be  no  immediate  exciting  cause  of  haemoptysis  ;  or  it  is 
brought  on  by  exertion,  coughing,  mental  emotion,  or  some  other 
disturbance  which  affects  the  pulmonary  cii'culation. 

Symptoms. — Haemoptysis  may  come  on  without  any  warning;  or  is 
preceded  by  'premonitory  symptoms,  such  as  weight  or  fulness  about  the 
■chest,  dyspnrea,  a  sense  of  heat,  tickling  in  the  throat,  or  a  saltish  taste. 
Usually  the  blood  is  brought  up  by  coughing,  but  it  may  rise  in  gulps 
without  any  effort,  or  sometimes  comes  in  a  sudden  gush,  when  it  may 
even  escape  through  the  nose  as  well  as  through  the  mouth.  Not  in- 
frequently vomiting  is  excited.  The  quantity  of  blood  varies  from  a 
few  streaks  or  a  slight  admixture  in  the  sputa  to  an  amount  sufficient 
to  cause  almost  instant  death.  The  blood  is  genei'ally  bright  and  florid, 
and  more  or  less  frothy;  but  occasionally  it  is  dark  and  non-aerated,  espe- 
■cially  when  abundant  and  suddenly  discharged.  Clots  may  be  observed, 
but  the  greater  portion  is  usually  liquid.  No  change  in  the  blood  is 
evident  as  a  rule,  either  as  regards  its  general  or  microscopic  characters. 
The  duration  of  an  attack  of  heemoptysis  varies  much,  but  after  the 
more  urgent  symptoms  have  subsided,  the  sputa  are  generally  tinged  for 
some  time,  or  fragments  of  dark  clot  may  be  discharged.  Recurrence  is  a 
frequent  event,  and  in  some  cases  spitting  of  blood  occurs  periodically. 

If  the  blood  comes  from  either  lung  in  any  quantity,  rales  of  a  moist 
character  are  generally  heard  over  the  corresponding  part  of  the  chest. 

The  effects  on  the  general  system  will  depend  upon  the  amount  of 
blood  lost ;  and  the  rapidity  and  duration  of  its  dischai'ge.  Death  does 
not  often  result  immediately  from  htemoptysis,  but  may  happen  either 
from  the  direct  loss  of  blood,  or  from  its  accumulation  in  the  air-passages 
•causing  suffocation.  Frequently  some  degree  of  febrile  excitement  is 
associated  with  haemoptysis,  the  pulse  being  full  and  bounding,  but  soft. 
Should  any  blood  remain  in  the  lungs,  it  is  liable  to  set  up  inflammation, 
and,  in  my  opinion,  phthisis  may  be  originated  in  this  way. 
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Diagnosis.— Hasmoptysis  may  be  simulated  by  bleeding  from  the 
mouth  or  throat ;  or  by  epistaxis.  The  quantity  and  characters  of  the 
blood  discharged;  the  mode  of  ejection;  and,  adequate  exami- 
nation of  the  nose,  mouth,  and  fauces,  as  well  as  of  the  chest  will 
•generally  indicate  the  source  of  the  bleeding.  The  part  of  the  respira- 
tory apparatus  from  which  the  blood  escapes  can  also  usually  be  ascer- 
tained by  physical  examination ;  and  by  observing  the  local  symptoms 
present.  It  must  be  remarked,  however,  that  great  care  should  always 
be  exercised  m  carrying  out  the  examination,  lest  hajmorrhage  should  be 
.brought  on  or  increased.  Erosion  of  a  large  branch  of  the  pulmonary 
artery  is  characterized  by  the  discharge  of  a  quantity  of  dark  blood 
The  diagnosis  between  haemoptysis  and  hajmatemesis  will  be  pointed 
.out  under  the  latter  symptom.  The  cause  of  hemoptysis  can  only  be 
determined  by  a  thorough  investigation  and  consideration  of  each 
individual  case. 

Tkkatment.— Haemoptysis  must  be  treated  on  the  principles  applicable 
to  hasmorrhages  m  general,  but  its  management  will  necessarily  vary 
according  to  its  cause.    Ordinarily,  when  the  blood  escapes  from  the 
lungs,  the  chief  indications  which  require  attention  are  to  keep  the 
patient  entirely  at  rest,  in  a  cool  room,  in  the  recumbent  posture,  with  the 
head  rather  high  ;  to  give  low  diet;  to  subdue  cough  as  much  as 'possible  • 
to  give  ice  to  suck  freely ;  and  to  administer  astrinqent><,  with  vascular 
sedatives  or  depressants.    Gallic  acid  in  full  doses  with  opium  every  two 
or  three  hours  ;  pyrogallic  acid ;  acetate  of  lead  and  opium  ;  dilute 
sulphuric  acid   with   alum;   turpentine,  internally  or  by  inhalation- 
ergot  ;  and  tincture  or  liquid  extract  of  hamanielis,  are  amongst  the  chief 
remedies  used.    The  subcutaneous  injection  of  ergotin,  ergotinin,  or 
sclerotic  acid  has  of  late  years  deservedly  come  into  much  repute  in 'the 
treatment  of  hemoptysis.    Digitalis  is  of  great  value  if  the  heart  is 
acting  excitedly.    i>ali7ie  aperients  are  very  useful  in  plethoric  patients 
or  if  there  are  indications  of  portal  congestion;  and  some  practitioners 
have  recourse  to  venesection  or  local  abstraction  of  blood,  but  this  is 
rarely  a  desirable  plan  of  treatment.     The  application  of  ice  to  the 
chest  is  often  exceedingly  beneficial,  but  it  must  be  done  carefully 
the  ice  being  removed  by  degrees.     Dry-cupping  over  the  chest  i.s 
serviceable  m  some  cases.   It  is  occasionally  usef  al,  v^hen  a  case  does  not 
yield  to  ordinary  treatment,  to  draw  the  blood  towards  the  limbs  by 
means  of  hot  foot-baths  ;  or  to  apply  ligatures  around  the  extremities 
should  the  patient  be  sinking  from  loss  of  blood,  so  as  to  confine  the 
blood  to  the  head  and  trunk.    In  extreme  cases  it  might  be  necessary  to 
have  recourse  to  transfusion  of  blood.     In  hremorrhage  vicarious  of 
menstruation,  or  due  to  stoppage  of  bleeding  from  piles,  the  application 
of  leeches  to  the  lower  extremities,  or  around  the  anus,  is  said  to  do 
good.    In  all  cases  of  hemoptysis  to  any  considerable  amount,  it  is 
important  to  keep  the  patient  under  observation  until  any  irritation  due 
to  the  presence  of  blood  in  the  lungs  has  entirely  subsided.    If  there  is 
any  tendency  to  spitting  of  blood,  everything  likely  to  bring  on  an 
attack  _  must  be  avoided ;  while  at  the  same  time  the  condition  of  the 
blood  is  improved  by  proper  dieting,  and  by  the  administration  of 
tincture  of  perchloride  of  iron  or  other  suitable  remedies.     In  some 
forms  of  hemoptysis  it  is  not  desirable  to  check  the  discharge  of 
blood  ;  in  others  no  treatment  can  be  of  any  avail. 


388 


THEORY  AND  PRACTICE  OF  MEDICINE. 


Chapter  VI. 

CATARRH— CORYZA— A  COLD. 

Before  considering  the  diseases  aifecting  the  several  parts  of  the  respira- 
tory apparatus,  a  brief  description  -will  he  given  of  the  condition 
■which  frequently  results  from  taking  cold  in  some  way  or  other,  and 
which  has  been  specially  designated  catarrh  or  a  cold.  The  entire  system 
is  affected,  but  the  more  characteristic  phenomena  are  due  to  a  catarrhal 
inflammation,  involving  mainly  the  conjunctivae,  and  the  mu^cous  lining 
of  the  upper  air-passages,  namely,  the  nose  and  its  communicating 
sinuses,  the  throat,  and  the  larynx  and  trachea.  Not  uncommonly  it 
extends  into  the  bronchi  to  a  variable  extent ;  and  sometimes  the  mouth, 
oesophagus,  stomach,  or  intestines  are  implicated.  The  complaint  most 
commonly  results  from  exposure  to  wet  and  cold,  and  many  persons  are 
liable  to  repeated  attacks,  which  come  on  whenever  the  weather  is  un- 
favourable, and  especially  when  it  suddenly  becomes  damp  and  cold  ;  it 
may  probably  also  be  brought  on  by  irritating  fogs.  The  phenomena 
very  much  resemble  those  which  are  observed  in  influenza,  and  in  the 
early  stage  of  measles ;  as  well  as  those  which  arise  in  some  persons 
from  inhaling  the  emanations  from  hay,  ipecacuanha  powder,  and 
certain  other  vegetable  substances,  or  from  the  action  of  iodine  upon  the 
system. 

Symptoms. — These  are  both  general  and  local,  and  the  two  classes  are- 
observed  more  or  less  simultaneously.  The  patient  feels  chilly  and  out- 
of -sorts,  indisposed  for  any  occupation  or  mental  effort,  languid  and 
tired,  and  has  a  sensation  of  general  aching  or  soreness  of  the  limbs  and 
body.  More  or  less  pyrexia  supervenes,  and  the  temperature  may  be- 
come raised  to  100",  101°,  102°,  or  even  higher.  This  is  accompanied 
with  a  somewhat  frequent  pulse,  usually  a  dry  skin,  furred  tongue,  loss 
of  appetite,  constipation,  and  concentrated  high-coloured  urine,  which 
deposits  urates  on  standing.  Some  persons  feel  exceedingly  weak  and 
depressed  when  suffering  from  catarrh,  and  especially  if  they  have  been 
previou.sly  debilitated.  Tlie  local  symptoms  are  in  accordance  with  the 
parts  involved  in  the  catarrhal  condition.  At  the  outset  various  sub- 
jective sensations  are  experienced,  namely,  headache,  especially  over  the 
forehead  and  temples,  with  a  feeling  of  weight  and  heaviness ;  pains 
about  the  face,  chiefly  of  a  neuralgic  character,  which  may  be  accom- 
panied with  tenderness ;  smarting  of  the  eyelids,  and  aching  in  the  eye- 
balls;  dryness  and  heat  of  the  n ares  ;  soreness  of  the  throat ;  and  not 
uncommonly  pain  and  stiffness  in  the  neck.  Very  soon  the  eyes  become 
red  and  begin  to  water  freely ;  while  a  running  from  the  nose  sets  in,, 
which  is  specially  termed  coryza,  the  discharge  being  at  first  thin  and 
watery,  as  well  as  very  irritating,  so  that  it  makes  the  parts  over  which 
it  flows  red  and  sore.  Sneezing  is  often  a  troublesome  symptom.  On 
examination  the  throat  is  seen  to  be  more  or  less  red  and  swollen,  and 
swallowing  is  painful ;  while  the  catarrhal  condition  of  the  air-tube 
gives  rise  to  hoarseness  or  loss  of  voice,  cough,  and  pain  from  speaking  or 
coughing,  felt  in  the  course  of  the  larynx  or  trachea.  If  it  extends  into 
the  bronchi,  the  patient  experiences  a  sense  of  oppression  or  tightness. 
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across  the  chest,  with  moi'e  marked  cough,  wheezing,  and  other  signs  of 
bronchial  catarrh.  In  many  cases  partial  deafness  is  noticed,  owing  to 
implication  of  the  Bnstachian  tubes  ;  and  the  senses  of  taste  and  smell 
are  generally  impaired  or  lost.  Should  the  alimentary  canal  be  in- 
volved, this  may  be  indicated  by  soreness  along  the  oesophagus  during 
deglutition  ;  pain  and  tenderness  over  the  epigastrium  ;  complete 
anoi"exia ;  nausea  or  vomiting ;  and  diarrhoea.  Occasionally  a  slight 
degree  of  catarrhal  jaundice  is  observed. 

Catarrh  assumes  different  degrees  of  intensity,  but  the  symptoms 
generally  increase  in  severity  for  two  or  three  days,  and  then  gradually 
diminish.  The  nasal  discharge  becomes  more  abundant,  being  often 
very  profuse,  and  it  alters  in  its  characters,  assuming  a  mucous  or 
muco-purulent  appearance.  Not  uncommonly  the  mouth  becomes  sore, 
and  herpes  appears  about  the  lips  ;  the  nostrils  are  also  often  a  little 
ulcerated.  The  patient  generally  feels  worse  during  the  night,  when 
the  painful  sensations  increase,  and  consequently  sleep  is  liable  to  be 
much  disturbed.  Usually  complete  recovery  is  established  in  a  few 
days,  once  convalescence  sets  in ;  but  in  some  instances  certain  symp- 
toms remain  for  a  variable  period,  especially  general  debility,  loss  of 
appetite,  cough,  or  imjiairment  of  the  sense  of  smell  or  taste.  Moi'e- 
over,  some  more  serious  affection  may  be  set  up,  particulaidy  bi'onchitis 
or  other  disease  of  the  respiratory  organs.  A  simple  cold  is  especially 
in  danger  of  leading  to  these  results  in  very  young  or  old  persons,  in 
those  who  are  constitutionally  feeble  and  delicate,  or  in  those  who  are 
depressed  by  excessive  mental  or  bodily  work. 

Diagnosis. — The  symptoms  of  catarrh  are  readily  I'ecognized,  but 
care  must  be  exercised  in  discriminating  between  those  cases  which  are 
simply  due  to  a  cold,  and  those  in  which  the  phenomena  are  associated 
with  some  other  condition,  especially  with  measles  or  epidemic  in- 
fluenza. 

Prognosis  is  generally  favourable,  and  the  circumstances  which  render 
catarrh  more  than  usually  serious  have  already  been  indicated.  It  must 
be  remembered  that  attacks  of  this  complaint  are  very  liable  to  be  re- 
peated, and  even  to  become  habitual  at  certain  seasons. 

Treatment. — It  is  the  safest  plan  for  anyone  who  is  suffering  from  a 
cold  to  stay  in  bed  for  a  day  or  two  at  the  outset,  if  this  is  practicable, 
or  at  any  rate  to  stop  indoors,  in  a  warm  and  comfortable  room.  Un- 
doubtedly its  effects  may  often  be  alleviated  or  prevented  by  imme- 
diately exciting  free  sweating.  For  this  purpose  a  warm  bath  or  a  foot- 
bath is  useful,  the  patient  going  immediately  afterwards  to  bed,  and 
having  some  hot  drink,  such  as  gruel,  wine-negus,  spirit  and  water,  or 
one  of  the  other  drinks  ordinarily  employed  for  this  purpose.  Certain 
medicines  are  also  useful,  of  which  the  most  efficient  are  a  saline 
draught  with  spirit  of  nitrous  ether ;  or  a  full  dose  of  Dover's  powder.  A 
vapour,  hot-air,  or  Turkish  bath  often  proves  of  signal  service  in 
checking  a  cold  at  its  commencement.  Local  applications  have  been 
much  employed  for  this  purpose,  especially  in  the  form  of  dry  inhala- 
tions of  iodine  and  other  agents  ;  and  of  combinations  made  into  snuffs, 
which  are  sniff'ed  up  into  the  nostrils.  Ferrier  recommends  a  snuff 
composed  of  hydrochlorate  of  morphine  gr.  ij,  nitrate  of  bismuth  5  vj, 
and  powdered  acacia,  5  ij,  of  which  from  a  quarter  to  a  half  may  be 
used  in  the  twenty-four  hours.  Cocaine  has  also  been  found  useful  in 
checking  coryza,  either  as  a  spray,  or  by  inserting  into  the  nasal  cavities 
cotton-wool  impregnated  with  its  solution.     It  has  been  affirmed  that 
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the  prolonged  mastication  and  swallowing  of  a  dried  leaf  or  two  of  the 
eucalyptus  globulus  has  proved  very  efficacious  in  curing  a  cold. 

If  the  complaint  does  not  yield  at  the  commencement,  the  patient 
should  certainly  remain  in  bed,  and  be  kept  on  a  light  diet.  Some 
practitioners  lay  special  stress  on  limiting  the  amount  of  liqtiids  given, 
or  even  withholding  them  altogether.  With  regard  to  medicines,  these 
must  be  varied  according  to  circumstances.  Generally  it  is  sufficient 
to  open  the  bowels,  and  to  give  a  saline  mixture,  to  which  a  few  drops 
of  ipecacuanha  wine  may  be  added  if  the  air-passages  are  much  affected, 
as  well  as  some  sedative  to  relieve  cough  if  this  is  excessive.  Should 
there  be  much  sickness,  an  effervescent  mixture  is  useful ;  and  it  may 
become  necessary  to  administer  remedies  for  the  purpose  of  checking 
diarrhoea.  Some  hypnotic  may  be  required  at  night,  in  order  to  procure 
sleep  and  relieve  pain.  If  there  is  much  debility  and  depression,  quinine 
is  a  valuable  medicine.  As  the  patient  tends  towards  convalescence,  the 
diet  should  be  improved  by  degrees,  and  a  little  wine  may  be  given 
with  advantage  at  this  time.  Complications  must  be  watched  for,  and 
treated  according  to  their  nature.  During  convalescence  tonics  are  very 
useful.  If  recovery  is  retarded,  as  well  as  in  cases  where  attacks 
of  catarrh  are  of  frequent  occurrence,  a  change  of  air  to  some  genial 
district  or  climate  is  of  the  utmost  benefit. 


Chapter  VII. 

DISEASES    OF    THE    LARYNX    AND  TRACHEA. 

I.  Acute  Congestion  and  Inflammation. — Acute  Laryngitis  and 

Tracheitis. 

The  cases  of  acute  congestion  or  inflammation  affecting  the  main  air- 
tube  may  be  arranged  into  three  main  gi^oups,  namely  : — 1.  Catarrhal, 
which  includes  congestion  and  various  degrees  of  catarrhal  inflamma- 
tion of  the  mucous  membrane.  2.  (Edematous,  where  there  is  con- 
siderable sub-mucous  oedema.  3.  Croupous,  diphtheritic,  or  meiu- 
branons,  in  which  a  fibrinous  deposit,  or  so-called  false  membrane, 
forms  upon  the  surface.  Before  discussing  this  class  of  diseases,  it 
will  be  well  to  offer  a  word  of  explanation  regarding  the  terms  croup 
and  croupous.  Without  entering  into  any  discussion  as  to  its  etymology, 
it  may  be  stated  that  the  word  croup  was  originally  employed  to 
indicate  merely  a  particular  symptom,  namely,  stridulons  breathing. 
Subsequently  it  came  to  be  recognized  as  the  name  of  a  supposed 
disease  in  children  which  caused  this  symptom,  and  as  it  was  at  one 
time  believed  that  such  disease  was  invariably  membranous  laryngitis, 
the  term  croupous  afterwards  acquired  a  pathological  signification, 
becoming  associated  with  exudations  or  deposits  of  a  fibrinous  character. 
Then,  as  knowledge  advanced,  and  it  was  ascertained  that  croupy 
symptoms  might  arise  from  other  morbid  conditions,  the  form  of 
laryngitis  which  is  characterized  by  the  deposit  of  fibrinous  matter 
was  specially  named  croupous,  and  the  term  was  afterwards  extended  to 
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croupous  pneumonia  and  otlier  diseases  in  which  this  kind  of  exuda- 
tion forms.  Moreover,  when  it  was  found  that  the  phenomena  of 
croup  might  be  due  to  laryngeal  spasm,  this  was  named  by  French 
writers  false  croup,  as  distinguished  from  true  croup,  in  which  the 
symptoms  were  due  to  inflammation,  and  later  writei's  have  made 
further  divisions,  according  to  their  views  as  to  the  natiare  of  the 
morbid  conditions  upon  which  ci'oupy  symptoms  might  depend.  At 
present  the  word  croup  is  often  employed  very  indefinitely,  as  the 
designation  of  a  group  of  cases,  occurring  chiefly  in  children,  which 
are  charactei'ized  by  laryngeal  obstruction,  with  consequent  stridulous 
breathing  and  other  phenomena,  but  it  must  be  remembered  that  these 
may  be  due  to  either  of  the  varieties  of  laryngitis  already  mentioned, 
as  well  as  to  laryngeal  spasm  or  so-called  laryngismus  stridulus.  It 
would  be  well,  in  accordance  with  the  suggestion  of  the  Committee 
appointed  by  the  Medico-Chirurgical  Society  some  years  ago  to  investi- 
gate the  subject,  to  use  the  term  merely  as  a  clinical  definition,  implying* 
laryngeal  obstruction  with  febrile  symptoms,  occurring  in  children. 

^EtiOjOOY. — Predisposing  causes.  The  different  foi/ms  of  acute 
inflammation  of  the  larynx  and  ti'achea  are  all  predisposed  to  by  certain 
conditions,  namely,  a  lax.  weakly,  and  ill-nourished  state  of  the  system  ; 
the  gouty  state  probably ;  effeminate  habits  ;  immoderate  wrapping-up 
of  the  neck ;  previous  attacks,  especially  if  repeated  ;  and  a  climate  or 
seasoii  characterized  by  a  cold  moist  atmosphere,  cold  winds,  or  rapid 
changes  of  temperature,  the  complaint  being  therefore  more  prevalent 
during  winter  and  spring.  Males  sufl^er  moi-e  than  females.  As  regards 
age,  simple  laryngeal  catarrh  is  most  common  among  adults  ;  but  the 
more  intense  forms  of  the  disease  are  chiefly  met  with  during  childhood, 
especially  from  the  first  to  the  seventh  year,  though  they  may  occur  at 
any  period  of  life.  Unfavourable  sanitary  conditions  pi-edispose  to 
croup,  and  childi'en  of  the  poorer  classes  chiefly  suffer  from  this  com- 
plaint. 

Exciting  causes. — These  may  be  arranged  as  follows  : — 1.  Direct 
irritation,  from  breathing  very  cold  or  hot  air,  steam,  acrid  vapours,  or 
air  containing  ii'ritating  particles,  including  fogs  ;  or  from  swallowing 
boiling  or  corrosive  liquids.  2.  Excessive  coughing  ;  or  violent  exercise  of 
the  voice,  in  speaking,  shouting,  and  singing.  3.  Morhid  conditions 
affecting  the  larynx  or  trachea,  such  as  ulcei's  or  growths.  4.  Local 
injuries  or  operations,  h.  Direct  exposure  of  the  front  of  the  neck  to  a  cold 
draught.  6.  General  exposure  to  cold,  the  larynx  being  either  involved 
alone,  or  along  with  other  mucous  sui'faces.  7.  Extension  of  inflamma- 
tion from  the  nose  or  pharynx ;  or  occasionally  from  the  bi-onchi. 
8.  Certain  fe5?-iZe  conditions,  in  which  laryngitis  occurs  as  a  complication, 
especially  influenza,  erysipelas,  measles,  and  typhus  fever.  9.  Secondary 
syphilis. 

Special  aetiology. — The  aetiology  of  cei-tain  special  forms  of  laryngitis 
demands  separate  notice.  (Edematous  laryngitis  generally  follows  some 
previous  laryngeal  disease,  but  may  be  due  to  mere  cold.  It  is  also 
particularly  liable  to  arise  from  swallowing  boiling  liquid;  this  usually 
happens  among  the  children  of  the  poor,  who  are  in  the  habit  of  drink- 
ing water  out  of  the  spout  of  the  tea-kettle.  Laryngeal  inflammation 
complicating  erysipelas  is  likewise  prone  to  be  attended  with  oedema. 

The  pathology  of  croupous  laryngitis  has  of  late  years  been  much  dis- 
cussed, and  is  still  a  disputed  question.  French  writers  have  always 
regarded  it  as  being  identical  with  laryngeal  diphtlieria,  and  therefoi'e 
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as  always  resulting  from  contagion,  or  from  unfavourable  hygienic  con- 
ditions ;  this  is  also  the  view  now  maintained  by  the  principal  authorities 
in  this  country.  The  common  belief,  however,  is  that  there  is  a  distinct 
form  of  ci'oupous  laryngitis,  which  is  entirely  independent  of  diphtheria, 
and  results  from  causes  which  affect  the  laiynx  locally,  and  especially 
exposure  to  cold,  particularly  to  northerly  or  north-easterly  winds,  or  a 
general  chill  of  the  body.  The  subject  was  investigated  by  a  Committee 
of  the  Medico-Chirurgical  Society,  and  the  large  majority  of  cases  of 
membranous  laryngitis  and  tracheitis  were  clearly  proved  to  be  of  a 
diphtheritic  nature,  but  in  exceptional  instances  this  condition  was 
traceable  to  other  causes  acting  locally,  namely,  exposure  to  cold,  the 
inhalation  of  hot  water  or  steam,  the  contact  of  acids,  the  presence  of  a 
foreign  body  in  the  larynx,  and  a  cut-throat.  The  complaint  also 
occurred  occasionally  as  an  accompaniment  of  measles,  scarlatina,  or 
typhoid  fever,  independent  of  any  ascertained  exposure  to  the  special 
diphtheritic  infection.  As  a  complication  this  form  of  laryngitis  has 
likewise  been  described  in  connection  with  small-pox,  typhus  fever,  and 
erysipelas.  It  was,  however,  found  that  the  majority  of  cases  exhibiting 
croupal  symptoms  definitely  traceable  to  cold  were  of  the  nature  of 
laryngeal  catarrh. 

Anatomical  Characters. — The  appearance  in  laryngitis  and  tracheitis 
will  differ  according  to  the  nature  and  products  of  the  morbid  changes. 
The  mucous  membrane  may  be  only  more  or  less  congested.  In  catarrhal 
laryngitis  bright  redness  is  usually  observed,  with  swelling,  opacity, 
and  slight  softening  of  the  membrane.  Spots  of  epithelial  erosion  are 
common,  but  actual  ulceration  is  veiy  rare.  After  a  time  secretion 
forms,  which  is  sometimes  very  viscid,  containing  an  abundance  of  young 
cells.  OEdematous  laryngitis  is  characterized  by  the  accumulation  of 
serum  in  the  sub-mucous  tissue,  especially  where  this  tissue  is  very  lax, 
which  gives  rise  to  much  translucent  swelling,  with  a  sodden,  tlabby 
condition  of  the  structures,  but  the  redness  is  less  marked.  Very  rarely 
sero-purulent  or  purulent  fluid  infiltrates  the  tissues.  In  low  fevers 
gangrene  may  occur. 

The  special  anatomical  character  of  croupous  lai-yngitis  is  that  the 
surface  of  the  mucous  membrane  becomes  covered  to  a  variable  extent 
with  croupous  exudation  oi-  so-called  false  membrane,  the  epithelium 
being  destroyed.  In  appearance  and  structui'e  this  cannot  be  distin- 
guished from  diphtheritic  deposit.  It  maybe  limited  to  a  small  portion 
of  the  surface,  or  to  separate  patches ;  or  may  cover  the  whole  of  the 
larynx  and  trachea,  occasionally  extending  even  into  the  smaller  bronchi. 
Its  main  seat  is  said  to  be  the  trachea.  In  thickness  the  deposit  may 
range  fi'om  a  mere  film  to  two  or  three  lines  or  more.  The  consistence 
varies,  but  the  material  is  generally  tolerably  tough,  compact,  and 
adherent  for  a  time,  finally  becoming  detached.  >:Its  under  surface  fre- 
quently j^resents  little  points  of  extravasated  blood.  A  fresh  deposit  not 
uncommonly  forms  after  the  membrane  is  separated,  and  this  may  be 
repeated  several  times.  Under  the  microscope  it  is  seen  to  consist  of 
an  amorphous  or  finely-fibiillated  substance,  in  which  abundant  young 
cells  ai-e  involved.  There  is  very  little  swelling  of  the  mucous  membrane 
as  a  rule  ;  and  its  structure  is  not  at  all  affected. 

When  death  results  from  acute  laryngitis,  especially  the  membranous 
variety,  some  of  the  following  morbid  conditions  are  usually  present, 
namely,  bronchitis ;  congestion  and  oedema  of  the  lungs ;  lobular  or 
lobar  pneumonia  ;  localized  insufflation  and  collapse  ;  distension  of  the 
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heart  and  venous  system  with  dark  blood ;  venous  congestion  of  the 
organs  generally  ;  and  slight  serous  effusions.  The  lymj^hatic  glands 
which  are  situated  beneath  the  thyroid  body  on  each  side  of  the  trachea 
may  be  enlarged. 

Symptoms. — The  clinical  history  of  acute  inflammation  of  the  main  air- 
tube  diffei's  in  the  several  varieties  of  this  disease,  and  thei'efore  each 
form  calls  for  separate  consideration. 

1.  Acute  Catarrhal  Iiaryngitis  and  Tracheitis.  Laryngeal  and 
Tracheal  Catarrh.  Cynanche  Laryngea. — This  variety  assumes  very 
different  degrees  of  severity,  liut  the  following  are  the  usual  symptoms 
observed  in  adults  : — Unpleasant  sensations  are  experienced  over  the 
windpipe,  such  as  dryness,  roughness,  constriction,  soreness,  burning,  or 
tickling,  which  are  increased  by  coughing  or  speaking.  Some  of  these  are 
chiefly  complained  of  when  the  upper  part  of  the  larynx  is  involved,  but 
when  the  trachea  is  affected,  miich  soreness  is  felt  behind  the  steimum. 
Swallowing  is  often  rather  painful.  The  voice  is  husky,  and  frequently 
hoarse  or  cracked,  or  it  may  become  quite  lost.  Cough  is  in  many  cases 
a  prominent  symptom,  there  being  a  constant  tendency  to  paroxysmal 
attacks.  It  is  harsh  and  hoarse  in  quality  ;  or  may  become  completely 
aphonic.  The  patient  is  also  often  disposed  to  hawk  repeatedly.  At 
first  there  is  no  exjiectoration,  but  after  a  while  a  little  clear  viscid 
mucus  containing  young  cells  may  be  expelled  with  difficulty,  this 
finally  becoming  more  abundant  and  muco-purulent.  Respiration  is  not 
much  interfered  with  in  ordinary  cases,  but  it  may  be  seriously  impeded 
from  spasm.  In  some  cases  of  catarrhal  laryngitis  there  are  no  general 
symptoms,  but  usually  more  or  less  pyrexia  is  observed. 

Catarrhal  laryngitis  occurring  in  young  children  is  liable  to  be  attended 
with  far  more  serious  sjmiptoms,  owing  to  the  small  size  of  the  air-tube 
in  such  siibjects ;  to  the  edges  of  the  glottis  becoming  glued  together  by 
viscid  secretion  ;  and  to  the  special  tendency  to  laryngeal  spasm.  There 
can  be  no  doubt  but  that  this  is  the  condition  pi'csent  in  a  large  proportion 
of  the  cases  designated  croup,  constituting  what  has  been  termed  stridnlous 
laryjiyitis  or  inflammatory  croup.  Therefore  it  will  be  expedient  to 
•describe  hei'e  the  phenomena  characteristic  of  this  class  of  diseases  as 
they  occur  in  children. 

An  attack  of  idiopatliic  ov primary  croup  is  frequently  preceded  liy  some 
prevwnitory  symptoms  for  a  day  or  two,  such  as  slight  harsh  cough, 
hoarseness,  and  sore  throat ;  with  a  little  pyrexia  and  constitutional  dis- 
turbance. In  some  cases,  however,  the  complaint  comes  on  suddenly, 
and  without  any  previous  warning.  An  attack  of  croup  usually  sets  in 
during  the  night,  while  the  child  is  asleep  ;  and  when  established,  the 
symptoms  are  very  characteristic. 

Local. — The  voice  is  at  first  harsh  and.  hoarse,  or  at  times  cracked 
and  shrill,  finally  becoming  whispering  or  being  completely  lost. 
Paroxysms  of  spasmodic  "  croupy  "  cough  come  on,  short,  sharp,  and 
abrupt  in  character ;  dry  ;  of  high  pitch  ;  and  of  somewhat  metallic, 
■clanging,  or  bi-assy  quality.  The  cough  is  inteirupted  by  a  shrill,  ring- 
ing, whistling,  oi'  "crowing"  inspiration.  Soon  it  becomes  husky  and 
muffled,  and  at  last  loses  all  sound.  Respiration  is  greatly  impeded, 
and  pi'esents  some  pecaliar  characters.  The  act  is  exceedingly  laboured, 
and  attended  with  violent  effoi-t ;  it  is  also  prolonged,  and  therefore  not 
frequent  ;  while  inspiration  is  accompanied  with  a  high-pitched, 
metallic,  sibilant,  or  wheezing  stridor,  wdiich  may  be  heard  at  some 
■distance  fi'om  the  patient. 
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These  symptoms  are  not  persistent,  there  being  intervals  of  complete 
or  comparative  ease,  especially  duiing  the  day.  In  severe  cases,  how- 
ever, or  in  the  advanced  stage  of  those  tending  towards  a  fatal  issue, 
there  may  be  scarcely  any  remissions.  The  paroxysms  of  dyspnoea  are 
commonly  believed  to  be  partly  caused  by  spasm  of  the  muscles,  but 
Niemeyer  maintained  that  these  are  paralyzed. 

The  child  often  gi-asps  its  throat,  or  puts  its  hand  to  its  mouth,  as  if 
attempting  to  remove  some  obstruction,  and  if  old  enough  may  complain 
of  local  pain.  A  little  thick  viscid  mucus  is  sometimes  brought  up  by 
coughing.    Deglutition  is  difficult  in  some  cases. 

General . — At  first  the  general  symptoms  are  of  a  febrile  character,  and 
the  temperature  may  rise  to  102°,  103°,  or  more ;  the  pulse  being- 
frequent,  full,  and  hard.  Subsequently,  however,  the  pyrexia  abates ; 
and  in  severe  cases  the  prominent  signs  are  those  associated  with  im- 
perfect aeration  of  blood,  which  are  intensified  during  the  paroxysms  of 
dyspnoea.  Ultimately  in  fatal  cases  gi^adual  or  rapid  suffocation  ensues,, 
attended  with  the  phenomena  of  apnoea.  Pulmonary  complications 
frequently  arise,  and  the  danger  is  thus  increased.  A  good  many  cases  of 
croup  recover,  however,  if  there  has  only  been  catarrhal  inflammation. 

2.  (Edematous  Iiaryngitis. — CEdema  may  supervene  very  rapidly,, 
and  in  the  couise  of  an  apparently  slight  attack  of  laryngeal  catarrh. 
It  is  a  highly  dangerous  condition,  and  if  not  relieved,  may  cause  speedy 
suffocation.  The  characteristic  features  of  cedematous  laryngitis  are  a 
sensation  of  the  presence  of  a  foreign  body  in  the  larynx ;  more  marked 
dysphagia  than  in  the  catarrhal  form ;  and  urgent  dyspnoea  of  laryngeal 
characters,  inspiration  being  whistling  or  hissing,  but  expiration  being^ 
comparatively  or  quite  easy.  Voice  is  completely  lost ;  and  cough 
becomes  also  aphonic.  It  is  usually  believed  that  spasm  of  the  glottis 
aids  in  the  causation  of  dyspnoea  in  cases  of  cedematous  laryngitis  ;  but 
some  authorities  are  of  opinion  that  the  muscles  are  paralyzed. 

The  general  symptoms  are  indicative  of  more  or  less  grave  interference 
with  the  respii'atory  functions,  and  consequent  deficient  blood-aeration. 

3.  Croupous,  Plastic,  or  Membranous  Laryngitis.  Membranous 
Croup.  True  Croup.  Cynanche  Trachealis. — It  is  scarcely  practicable- 
or  necessary  to  give  a  distinct  clinical  history  of  this  form  of  laryngitis. 
In  the  large  majority  of  cases  it  is  that  already  described  as  belonging 
to  laryngeal  diphtheria,  and  in  most  instances,  but  not  always,  diphthe- 
ritic deposits  may  be  observed  on  the  throat,  the  laryngeal  condition 
being  either  primai'y  or  secondary.  This  disease  may  occur  in  adults. 
When  it  affects  children,  or  when  they  are  the  subjects  of  membranous 
laryngitis  from  any  other  cause,  the  symptoms  are  similar  to  those 
described  as  characteristic  of  inflammatory  croup,  but  they  tend  to  be  more 
urgent,  and  the  termination  is  very  frequently  fatal.  Flakes,  or  larger- 
fragments,  or  even  casts  of  membranous  deposit  may  be  expectorated, 
and  this  may  be  followed  by  temporary  or  permanent  relief.  Secondary  . 
croup,  setting  in  in  the  course  of  febi'ile  exanthemata,  will  be  revealed 
by  more  or  less  severe  symptoms  indicative  of  laryngeal  obstruction. 

Physical  Examination. — 1.  Examination  of  the  throat,  by  inspection 
and  the  use  of  the  finger,  may  reveal  the  condition  of  the  epiglottis, 
should  it  be  red  and  swollen  ;  and  also  the  presence  of  oedema.  2.  Aus- 
cultation over  the  windpipe  may  detect  changes  in  the  laryngeal  breath- 
sound,  or  local  mucous  rales  ;  or  sometimes  in  membranous  croup  a 
peculiar  rhonchus,  named  tremhlotement,  is  heard  during  inspiration 
and  expiration,  supposed  to  be  due  to  the  flapping  of  a  piece  of  false 
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membrane ;  probaWy  this  sound  can  be  produced  by  thick  mucus. 
3.  The  laryngoscope  is  often  inapplicable,  especially  if  the  epiglottis  is 
much  affected,  and  also  in  cases  of  true  cimip ;  when  it  can  be  em- 
ployed, it  might  reveal  bright  redness,  turgidity,  swelling,  oedema, 
or  alteration  in  shape  of  various  parts  ;  or  thick  secretion  or  mem- 
branous deposit  might  be  visible.  4.  Examination  of  the  chest  frequently 
indicates  more  or  less  interference  with  the  entrance  of  air  into  the 
lungs,  particularly  in  cases  of  a^dematous  or  croupous  laryngitis,  and 
especially  when  children  are  affected.  The  pulmonary  sound  may  be 
obscured  by  a  loud  laryngeal  sound;  and  mucous  rales  are  sometimes 
heard  over  the  chest.  Pulmonary  complications  give  rise  to  their  own 
special  physical  signs. 

CouRSK,  Duration,  and  Terminations. — The  course  and  duration  of 
cases  of  laryngeal  catarrh  vary  considerably.  Recovery  is  the  usual 
termination,  but  the  affection  is  very  liable  to  I'ecur,  or  it  may  become 
chronic  ;  in  young  children  it  may  also  prove  fatal.  (Edematous  laryn- 
gitis is  often  fatal,  and  death  may  take  place  very  suddenly  or  with 
great  rapidity.  Croupous  laryngitis  in  children  usually  runs  a  remittent 
course,  exacei'bations  occuri'ing  duiing  the  night ;  occasionally  it  pro- 
gresses continuously.  Some  cases  terminate  within  twenty-four  houi-s, 
and  most  end  within  five  days ;  the  duration  may,  however,  be  pro- 
longed for  ten  days  or  a  fortnight.  Most  cases  end  fatally,  but  some 
recover.  Death  generally  results  from  apnaea,  but  may  be  due  to 
asthenia.  Improvement  is  indicated  by  the  subsidence  of  the  local 
and  general  symptoms  ;  at  the  same  time  the  cough  becoming  looser, 
with  more  abundant  muco-purulent  expectoi'ation,  or  sometimes  a 
quantit}'  of  exudation  being  expelled,  if  there  has  been  a  membi-anous 
deposit. 

Diagnosis. — The  diagnosis  between  affections  of  the  throat  and  those 
of  the  larynx  has  already  been  pointed  out  when  describing  the  former. 
In  children  the  different  forms  of  acute  laryngitis  have  to  be  dis- 
tinguished from  whooping-cough ;  from  bi-onchial  catai-rh  with  a 
tendency  to  spasm ;  as  well  as  from  other  conditions  affecting  the 
larynx  itself,  namely,  laryngismus  stridulus;  acute  exacerbations  in 
connection  with  chronic  diseases,  such  as  morbid  growths  ;  and  con- 
ditions resulting  from  the  presence  of  foreign  bodies,  or  from  external 
injury.  Only  laryngismus  need  be  specially  noticed  here,  but  it  is 
necessary  to  insist  upon  the  importance  of  carrying  out  a  thorough 
physical  examination  in  all  cases.  Laryngismus  stridulus  is  more 
sudden  as  regards  the  onset  and  cessation  of  the  paroxysms  of  dyspnoea ; 
and  these  are  often  brought  on  by  some  obvious  cause.  The  patient  is 
often  rickety.  A  history  of  previous  similar  attacks  can  generally  be 
obtained.  There  may  be  signs  of  general  convulsions,  with  turning-in 
of  the  thumbs.  The  characteristic  cough  of  croup  is  not  present,  but 
the  child  ofteii  cries.  There  is  complete  restoration  between  the 
paroxysms.    Pyrexia  is  absent. 

It  is  necessary  to  distinguish  between  the  different  foi'ms  of  laryngitis. 
Laryngeal  catarrh  is  most  common  in  adults  ;  it  has  less  severe  symptoms, 
and  no  croupous  cough,  but  more  abundant  expectoration  ;  there  is  but 
little  pyrexia ;  and  the  complaint  is  often  accompanied  with  much  nasal 
catarrh.  (Edematous  laryngitis  is  rare  in  children,  except  as  the  result 
of  drinking  boiling  water.  It  generally  supervenes  upon  some  previous 
disease  of  the  larynx.  Expiration  is  comparatively  easy.  Cough  soon 
becomes  completely  aphonic  ;  and  the  voice  is  also  lost.    The  oedema- 
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tous  parts  may  be  seen  or  felt.  It  is  by  no  means  easy  in  many  cases 
to  recognize  the  natm^e  of  an  inflammatory  croupy  attach  in  children. 
Catarrhal  laiyngitis  may,  however,  be  often  distinguished  by  the  fact 
that  the  patient  is  subject  to  similar  attacks  in  cold  seasons ;  while  the 
symptoms  are  less  severe  and  more  remittent;  and  the  termination  is 
not  often  fatal.  Diphtheria  involving  the  larynx  may  be  generally 
diagnosed  from  other  forms  of  laryngitis  by  the  following  characters  :— 
1.  The  complaint  may  be  epidemic,  or  a  history  of  contagion  may  be 
traced.  2.  Premonitory  general  illness  may  have  been  felt  for  some 
days,  with  a  tendency  to  asthenia.  3.  Marked  throat-symptoms  are 
usually  present,  preceding  the  laiyngeal  symptoms.  4.  The  glands 
about  the  jaw  are  enlarged.  5.  Bpistaxis  and  albuminuria  frequently 
occur.  6.  Examination  of  the  throat  reveals  the  diphtheritic  deposit. 
When  laryngeal  diphtheria  is  primary,  and  the  throat  is  free  from 
disease,  the  diagnosis  becomes  very  difficult  if  no  history  of  diphtheria 
can  be  obtained.  Croupous  laiyngitis  arising  from  other  causes  it  would 
be  almost  impossible  to  recognize  positively,  unless  false  membrane  were 
expelled.  Laryngoscopic  examination  might  afford  some  aid  in  the 
diagnosis  of  the  several  forms  of  laryngeal  inflammation. 

Prognosis. — All  forms  of  laryngitis  are  to  be  regarded  as  serious. 
The  cedematous  variety  is  very  grave,  especially  that  form  which  is  due 
to  the  swallowing  of  boiling  liquids.  Membranous  croup  is  a  most 
fatal  disease.  The  prognosis  is  worse  in  young  infants  ;  and  there  is 
more  danger  in  proportion  to  the  severity  and  persistence  of  the  local 
symptoms,  the  degree  of  interference  with  respiration,  and  the  signs 
of  deficient  blood-aeration.  Early  treatment  gives  a  better  chance  of 
recovery. 

Treatment. — There  are  certain  general  matters  attention  to  which  is 
essential  in  the  treatment  of  all  the  varieties  of  acute  laryngeal  in- 
flammation. The  patient  should  remain  in  a  warm  room,  the  tempera- 
ture being  kept  uniformly  at  from  63°  to  65°,  and  the  air  rendered  moist 
by  means  of  steam.  In  the  case  of  children  it  is  advisable  to  make  a 
tent  over  the  bed,  as  described  under  diphtheria,  and  it  may  be  necessary 
to  raise  the  temperature  of  the  air  considerably.  All  exposure  must 
be  avoided,  the  throat  and  chest  being  warmly  covered.  Rest  to  the 
larynx  is  imperative,  so  far  as  it  can  be  obtained;  and  in  many 
cases  it  is  requisite  to  urge  j^atients  to  restrain  cough  as  much  as 
possible. 

In  the  case  of  adults  the  assiduous  employment  of  inhalations  of 
steam  is  one  of  the  chief  measures  to  be  adopted,  and  some  tincture  of 
benzoin  or  hop  may  be  added  to  the  inhaler,  or  a  few  drops  of  chloroform 
occasionally,  should  there  be  much  tendency  to  spasm.  The  inhalation  of 
Conine  (B.P.)  may  also  be  useful.  If  the  attack  results  from  a  cold,  it  is 
desirable  to  excite  diaphoresis,  by  means  of  warm  drinks,  a  hot  or  vapour- 
bath,  and  external  warmth.  The  diligent  employment  of  hot  applications 
over  the  front  of  the  neck  is  useful,  such  as  a  sponge  dipped  in  boiling 
water  and  then  squeezed  diy.  Some  practitioners  prefer  cold  applications. 
If  the  inflammation  is  advancing,  and  especially  if  it  has  spread  from  the 
throat,  it  has  been  recommended  to  apply  directly  and  efficiently  a 
solution  of  some  astringent,  either  with  a  brush  or  sponge,  or  by  the  aid 
of  an  atomizer.  Nitrate  of  silver,  alum,  tincture  of  iron,  chloride  of 
zinc,  and  tannin  are  the  substances  chiefly  employed  in  this  manner,  but 
the  desirability  of  applying  such  remedies  is  very  questionable.  Cocaine 
might  be  useful  in  some  cases.    In  some  severe  cases  an  emetic  of 
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sn]phate  of  zinc  or  tartar  emetic  at  the  outset  is  decidedly  beneficial,  but 
the  practice  forraei'ly  adopted  of  giving  repeated  depi-essing  emetics, 
combined  with  bleeding,  blistering,  and  the  administration  of  calomel, 
is  most  objectionable.  Occasionally  it  might  be  advisable  in  serious 
cases  to  apply  a  few  leeches  over  the  upper  pai't  of  the  sternum. 

The  bowels  should  be  kept  freely  opened ;  and  a  diaphoretic  saline 
mixture  may  be  given.  If  there  is  much  distressing  cough,  some  seda- 
tive may  be  administered  with  due  precautions,  such  as  compound 
tincture  of  camphor  or  small  doses  of  morphine. 

The  treatment  of  the  children  must  be  similar,  whatever  the  nature  of 
the  inflammation  may  be,  and  it  is  necessary  to  be  exceedingly  prompt 
in  attending  to  the  first  indications  of  anything  wrong  in  connection 
with  the  windpipe  in  such  subjects.  A  warm  bath  should  be  employed 
immediately,  the  patient  being  then  dried  and  wrapped  up  in  blankets, 
while  hot  sponges  are  constantly  applied  over  the  larynx.  The  per- 
sistent use  of  cold  compresses  has  been  advocated,  and  is  certainly 
deserving  of  more  extended  trial.  If  the  symptoms  are  at  all  sevei-e, 
unquestionably  great  relief  often  follows  the  action  of  an  emetic,  though 
Niemeyer  affirmed  that  "  emetics  are  only  indicated  where  obstruct- 
ing ci'oup-membranes  play  a  part  in  producing  the  dyspna'a,  and  when 
the  child's  eft'oi'ts  at  coughing  are  insufficient  to  expel  them."  Tartar 
emetic  and  ipecacuanha  are  preferred  by  many  practitioners,  and  may 
be  given  to  robust  children  ;  but  sulphate  of  zinc  answers  best  in 
weakly  subjects. 

Bleeding  has  been  extensively  pi-actised  in  the  ti'eatment  of  croup, 
but  it  should  not  be  had  recourse  to  as  a  mei'C  routine  measure. 
Leeches  are  often  of  great  service  in  the  case  of  healthy,  plethoric 
children,  when  employed  at  an  early  period,  especially  if  there  are  signs 
of  local  blood-stasis.  They  are  best  applied  over  the  upper  piece  of 
the  stei'num,  the  number  being  i-egulated  according  to  circumstances. 
Notwithstanding  the  high  authorities  by  which  the  regular  administra- 
tion of  calomel  is  su25ported,  I  have  never  seen  any  good  result  from 
it  in  this  disease,  but  have  known  it  do  a  great  deal  of  harm,  and  thei^e- 
fore  cannot  but  express  my  decided  objection  to  the  repeated  employment 
of  this  drug.  It  may  be  advantageous  to  give  one  dose  as  a  purgative  at 
the  commencement.  The  bowels  should  be  kept  freely  open,  and  for  this 
purpose  enemata  answer  best.  It  is  difficult  to  determine  Avhat  internal 
remedies  are  most  serviceable  in  the  treatment  of  laryngeal  inflamma- 
tion in  children,  but  it  has  appeared  to  me  that  most  benefit  is  derived 
at  first  from  a  saline  mixture,  combined  with  small  doses  of  antimonial 
wine  or  ipecacuanha  wine.  The  cough  must  be  rather  encouraged  than 
checked,  unless  it  is  unduly  severe,  and  therefore  sedatives  are  generally 
contra-indicated.  Later  on  stimulant  expectorants  are  required,  such  as 
carbonate  of  ammonium,  with  spirit  of  chloroform,  and  syrup  of  squill. 
Alkaline  bicarbonates,  chlorate  of  potassium,  or  iodide  of  potassium  may 
also  be  serviceable.  Dr.  Hinger  advocates  the  administration  of  di-op 
doses  of  tincture  of  aconite  at  short  intervals. 

Attention  to  diet  is  often  of  much  importance  in  cases  of  acute  lai'yn- 
gitis.  At  first  the  food  should  consist  chiefly  of  milk,  with  cooling 
drinks,  but  nourishing  soups  or  meat-juices  are  I'equired  when  the 
system  shows  any  signs  of  failure.  Alcoholic  stimulants  are  not  usually 
needed  unless  some  pulmonary  complication  supervenes.  If  noui-isliment 
cannot  be  taken  by  the  mouth,  it  may  be  necessary  to  have  recourse  to 
nutrient  enemata. 
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Counter-irritation  is  not  attended  with  much  benefit  in  croup,  but 
Dr.  William  Squire  considers  the  application  of  tinctm^e  of  iodine  to 
the  sides  of  the  neck  of  some  service,  especially  if  covered  with  water- 
dressing. 

The  question  of  the  performance  of  tracheotomy  is  in  many  cases  one 
of  the  greatest  moment.  It  seems  to  me  that  if  the  symptoms  increase 
in  gravity  in  spite  of  treatment,  and  if  signs  of  apnoea  set  in,  the  opera- 
tion ought  to  be  performed  without  delay,  as  affording  the  only  chance 
of  recovery,  due  care  being  taken  both  in  its  performance,  and  in  the 
subsequent  treatment. 

For  oidematous  laryngitis  the  most  effectual  remedies  are  emetics  which 
act  with  rapidity  ;  the  constant  sucking  of  fragments  of  ice  ;  and  efficient 
scarification.    In  case  of  need  tracheotomy  must  be  resorted  to. 

Secondary  croup  calls  for  the  administration  of  stimulants,  along  with 
abundant  nutriment.  Tincture  of  perchloride  of  iron  and  mineral  acids 
are  the  most  efficient  medicines  in  this  affection. 

Complications  must  be  treated  as  they  arise.  Signs  of  apnoea  must  be 
combated  by  the  usual  measures.  It  is  necessary  in  cases  of  recovery  to 
exercise  great  care  during  convalescence.  As  prophylactic  measures  in 
those  subject  to  croupy  attacks,  cold  douching  of  the  throat  and  chest, 
with  dry  friction  afterwards ;  the  wearing  of  suitable  warm  clothing ; 
and  the  avoidance  of  cold  damp  winds  and  night  air,  are  the  chief 
things  to  be  attended  to. 

II.  Chronic  Laryngeal  Congestion. — Chronic  Laryngitis. — 
Chronic  Laryngeal  Catarrh. 

Etiology. — The  larynx  may  remain  chronically  affected  as  a  sequel  of 
acute  laryngitis,  but  the  chief  causes  of  the  conditions  now  under  con- 
sideration are: — I.  Excessive  use  of  the  voice,  as  in  speaking,  shouting,  or 
singing.  A  form  of  chronic  laryngeal  catarrh  constitutes  the  chief 
morbid  condition  in  clergyman's  sore-throat.  2.  Irritation  extending  from 
the  throat.  3.  Some  local  irritation  in  the  larynx,  especially  from  ulcera- 
tion or  morbid  growths ;  and  also  external  pressure  upon  this  tube. 
Chronic  laryngitis  often  complicates  laryngeal  phthisis  or  syphilitic 
disease,  but  these  complaints  will  be  separately  considei'ed.  4.  Irritation 
of  the  recurrent  nerve.  5.  Habitual  inhalation  of  irritant  particles. 
6.  Chronic  alcoholism.  7.  Excessive  smoking.  8.  Occasionally  general 
plethora  ;  or  a  constitutional  condition,  probably  gouty,  attended  with  a 
disposition  to  chronic  catarrh  of  mucous  surfaces. 

Anatomical  Characters. — These  differ  according  to  the  duration, 
,seat,  and  extent  of  the  affection ;  and  the  variety  which  it  assumes. 
More  or  less  hyperemia  is  generally  observed,  and  the  vessels  may 
be  evidently  enlarged,  especially  in  the  form  known  as  phlehectasis 
laryngea.  The  mucous  membrane  tends  to  become  thickened  and  firm, 
as  well  as  the  submucous  tissue.  In  some  instances  certain  parts  of  the 
larynx  are  greatly  thickened,  and  this  is  said  to  be  particularly  the  case 
with  the  epiglottis,  the  arytagno-epiglottidean  folds,  or  the  false  vocal 
cords.  Polypoid  growths  are  stated  to  be  not  uncommon  results  of 
•chronic  laryngeal  catarrh.  Sometimes  a  state  of  chi-onic  oedema  is 
present.  The  surface  is  either  dry  and  shining,  or  presents  small  col- 
lections of  mucus,  or  more  abundant  secretion.  In  glandular  or  follicular 
laryngitis,  which  is  the  condition  present  in  clergyman  s  sore-fJiroat,  the 
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morbid  changes  are  chiefly  confined  to  the  racemose  g-lands  of  the  larynx 
these  being  enlarged  and  red.  The  canal  of  the  air-tube  may  be  dilated 
or  contracted,  and  its  inner  surface  uneven.  Erosions  and  ulcerations 
are  said  to  be  not  uncommon  in  chronic  laryngitis,  but  this  is  a  matter 
of  dispute.    Sometimes  htemorrhage  occm-s.. 

Symptoms.— In  many  cases  of  chronic  laryngitis  unpleasant  and  irri- 
tating sensations  are  experienced  in  the  larynx,  which  are  worse  after 
speaking,  but  they  are  not  marked  as  a  rule.  Alterations  in  the  voice 
constitute  the  most  important,  and  not  uncommonly  the  only  symptom 
of  this  disease.  The  voice  is  more  or  less  weakened  to  complete  aphonia 
often  hoarse  and  harsh,  deep-toned,  or  cracked.  It  is  subject  to  varia- 
tions, and  in  the  slighter  cases  frequently  improves  after  tlie  patient  has 
spoken  for  a  time.  The  changes  in  the  voice  may  only  be  noticed  during 
loud  talking.  Paroxysms  of  spasmodic  cough  cause  much  distress  in 
some  cases,  but  this  symptom  may  be  completely  absent.  Many  patients 
have  a  short,  tickling  cough  ;  others  hawk  frequently,  in  order  to  clear 
away  viscid  secretion.  The  cough  may  be  hoarse,  cracked,  barkino-,  or 
aphonic  :  and  is  sometimes  attended  with  much  expectoration.  Brea'th- 
mg  is  only  disturbed  when  there  is  much  thickening  of  tissues  or  oedema 
with  consequent  narrowing  of  the  larynx,  and  under  these  circumstances 
there  may  be  considerable  obstructive  dyspnoea,  with  stridulous  inspira- 
tion.   Slight  dysphagia  is  sometimes  experienced. 

The  laryngoscope  reveals  the  precise  appearances  presented  in  different 
cases  of  chronic  laryngitis ;  it  may  further  show  that  the  muscles  of  tlie 
glottis  do  not  act  properly,  and  according  to  Ziemssen  the  paresis  is  most 
frequently  unilateral.  Sometimes  mucous  rales  can  be  heard  over  the 
larynx  with  the  stethoscope  ;  and  the  breath-sound  is  often  modified. 

Chronic  laryngitis  frequently  aggravates  the  svmptoms  due  to  other 
forms  of  organic  mischief  in  the  larynx,  such  as"  ulceration  or  morbid 
growths. 

III.    TUBEKCQLOSIS    OF    THE    LaRYNX    AND  TkaCHEA  

Laryngeal  and  Tracheal  Phthisls. 

j/Etiology.— In  the  large  majority  of  cases  in  which  it  occurs,  tuber- 
culosis of  the  main  air-tube  is  a  complication  of  pulmonary  consumption 
It  is  then  believed  to  be  generally  due  to  infection  by  bacilli  contained  in 
the  sputum,  as  it  passes  over  the  mucous  surface.  Although  this  is  denied 
by  some  authorities,  my  experience  is  certainly  in  favour  of  the  view  that 
the  disease  occasionally  starts  primarily  in  the  larynx,  and  that  it  mav 
be  the  result  of  what  was  originally  a  simple  laryngeal  catarrh  Further 
certain  conditions  observed  in  this  part  in  cases  of  phthisis  seem  to  be 
merely  catarrhal,  due  to  the  mechanical  or  chemical  irritation  of  the 
cough  or  expectoration. 

Tuberculosis  of  the  larynx  and  trachea  is  much  more  common  in  males 
than  females,  even  out  of  proportion  to  the  relative  number  of  cases  of 
phtliisis  in  either  sex.    On  the  whole  it  is  most  frequent  from  20  to  30 
years  of  age  ;  but  relatively  to  the  proportion  of  cases  of  consumption  it 
P^^^^le^t  "1  between  40  and  .50,  in  females  between  30 

and  40.    ihe  complaint  is  uncommon  in  children. 

Anatomical  Chakacthrs.— Apart  from  actual  tubercular  disease  the 
larynx  may  present  the  appearances  of  simple  chronic  catarrh  in  cases 
ot  phthisis,  and  even  ulceration  may  be  due  to  this  condition  More 
over,  symptoms  have  been  attributed  to  structural  changes  in  the  lai-yn 
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geal  muscles  ;  and  paresis  of  the  thyro-arytenoideus  infernns  is  said  to  be 
not  uncommon.  Gerhardt  has  also  described  a  form  of  pai-alysis  due  to 
implication  of  the  right  recurrent  laryngeal  nerve  in  a  pleuritic  thickening 
at  the  apex  of  the  right  lung.  An  extremely  anasmic  appearance  of  the 
larynx  is  believed  to  be  an  important  condition  observed  in  some  cases 
of  pulmonary  phthisis,  when  there  is  no  actual  tubercular  disease. 

The  exact  appearances  associated  with  laryngeal  tuberculosis  vary 
greatly  in  different  cases.  Miliary  tubercles  may  in  some  instances  be 
seen  in  the  mucous  and  submucous  tissues  ;  and  a  peculiar  tvibercular 
infiltration  is  said  to  be  of  frequent  occurrence,  as  well  as  a  collateral 
oedema  in  severe  cases.  The  most  common  seats  of  the  infiltration  are 
the  false  cords  and  the  ary-epiglottidean  folds.  It  is  described  as 
forming  a  smooth  tense  swelling  of  a  greyish-white  or  greyish-yellow 
colour,  often  presenting  on  its  surface  the  appearance  of  fine  pale-yellow 
granules,  or  being  spotted  with  points  of  hfemorrhage.  The  false  cords  be- 
come much  swollen;  and  the  entrance  to  the  ventricle  of  the  larynx  greatly 
narrowed  or  even  partly  obliterated.  The  true  vocal  cords  are  rarely 
the  seat  of  tubercular  infiltration,  but  may  be  swollen  and  rounded.  At 
the  apices;  of  the  arytenoid  cartilages  it  causes  swellings,  compared  to 
rounded  siigar-loaves  by  Heinze,  and  described  by  Morell  Mackenzie  as 
"pyi'iform."  When  the  epiglottis  is  involved,  it  appears  rounded  and 
thickened,  or  "  turban-shaped  "  (Morell  Mackenzie).  Stork  has  drawn 
attention  to  a  thickening  of  the  inter-arytenoid  mucous  membrane, 
giving  rise  to  a  local  bulging  or  excrescence  at  the  back  of  the  glottis, 
which  he  regards  as  characteristic  of  tubercular  disease.  In  the 
trachea  tubercular  infiltration  only  occurs  in  the  posterior  membranous 
part. 

In  the  more  advanced  stage  of  tuberculosis  of  the  larynx  and  trachea, 
the  moi-bid  changes  consist  of  more  or  less  destruction  of  tissues,  in  the 
form  of  ulceration,  perichondritis  and  its  consequences,  or  even  necrosis 
of  cartilages.  Ulcers  are  stated  by  Heinze  to  be  most  common  on  the 
vocal  cords ;  next  come  the  inter-arytaBnoid  fold,  the  epiglottis,  and  the 
arytienoid  cartilages  ;  they  are  comparatively  infrequent  on  the  false 
cords. 

In  not  a  few  cases  many  ulcers  are  seen  scattered  over  the  surface  of 
the  larynx,  and  also  in  the  trachea.  The  characters  of  the  ulceration 
vary,  as  well  as  the  extent  and  depth  of  the  destructive  process.  It  is 
said  that  ulcers  situated  near  the  bases  of  the  arytsenoid  cartilages  have 
a  peculiar  tendency  to  penetrate  deeply  into  the  tissues,  and  thus  to 
destroy  the  perichondrium  and  cause  necrosis  of  the  cartilages.  The 
epiglottis  is  usually  only  ulcerated  on  its  laryngeal  surface,  sometimes 
on  its  margins,  and  only  rarely  does  the  ulceration  spread  to  its  upper 
surface,  whence  it  may  extend  to  the  pharynx  or  back  of  the  tongue.  In 
most  cases  when  this  part  is  affected  a  number  of  small,  round,  shallow 
ulcers  are  seen  ;  but  in  some  instances  they  run  together  to  form  an  ex- 
tensive irregular  excavation  ;  or  rarely  the  epiglottis  itself  is  gradually 
eroded  from  its  edges  inwai-ds,  with  the  formation  of  deep  fissures,  until 
finally  a  mere  small  stump  remains.  A  frequent  appearance  in  the 
larynx  is  said  to  be  a  number  of  minute  pit-like  depressions,  arranged 
more  or  less  longitudinally  ;  when  the  desti-uction  is  more  extensive,  its 
inner  surface  and  the  laryngeal  aspect  of  the  epiglottis  present  a  worm- 
eaten  appearance.  In  the  most  advanced  stages  of  tuberculai-  disease  the 
larynx  is  excavated  by  large  ulcers,  and  its  individual  parts  can  hardly  be 
recognized.    Miliary  tubercles  are  stated  to  be  not  uncommonly  observed 
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at  the  bottom  of  large  ulcers.  An  impoi'tant  chai-acter  appears  to  be  that 
in  connection  with  tubercular  ulcei'ation  the  mucous  membrane  is  but 
slightly  reddened,  or  indeed  is  generally  pale.  Cicatrices  of  ulcers 
which  had  healed  have  been  found  in  the  larynx  by  several  competent 
obsei-vei's  in  cases  of  phtliisis,  but  it  is  a  disputed  point  whether  these 
were  truly  tubercular. 

When  the  cartilages  necrose,  poi'tions  of  them  occasionally  separate, 
and  are  discharged  in  the  expectoration  ;  sometimes  they  present  a 
blackened  appearance,  owing  to  exposure  to  the  air. 

Dr.  Percy  Kidd  and  others  have  described  tuberculai-  tumoui's  in  the 
larynx  or  ti-achea  in  some  cases  of  phthisis,  oi'iginating  fi-om  various 
parts,  single  or  multiple,  ranging  from  a  pea  to  a  hazel-nut  in  size,  and 
generally  rounded.  Ulcerative  changes  accompanied  these  tumours  in 
some  instances,  but  not  always.  They  contained  tubercle-bacilli,  and  were 
often  composed  of  miliary  tubercles. 

Symptoms. — These  are  more  or  less  of  a  similar  character  to  the  symp- 
toms described  under  chi^onic  laryngitis,  but  differ  much  in  severity 
in  different  cases,  according  to  the  exact  conditions  present.  It  is 
unnecessary  to  describe  them  again  in  detail,  and  will  suffice  to  draw 
attention  to  certain  special  points.  The  sensations  in  the  larynx  are  in 
some  cases  of  the  most  iiritating  and  distressing  character,  not  only 
pain  being-  felt,  but  also  constant  localized  tickling  or  pricking,  which 
may  shoot  along  the  Eustachian  tubes  to  the  eai's.  The  larynx  becomes 
tender  as  the  disease  progresses.  The  voice  becomes  peculiarly  hoarse  or 
aphonic  ;  while  the  cough  is  similarly  altered,  or  is  of  a  metallic  quality, 
as  well  as  often  very  iri'itable  and  paroxysmal.  The  expectoration  is 
said  to  contain  more  bacilli  than  before  when  laryngeal  tuberculosis 
supervenes  in  cases  of  pulmonary  phthisis.  More  or  less  blood  may  be 
dischai'ged.  The  respiration  is  liable  to  be  much  obstructed,  and  dis- 
tinct fits  of  dyspnoea  may  occur.  One  of  the  chief  troubles  in  not  a  few 
advanced  cases  is  connected  with  the  act  of  swallowing.  This  act 
becomes  more  and  more  painful  and  difficult,  both  when  solids  and 
liquids  ax^e  taken,  and  may  cause  extreme  distress,  inducing  a  feeling  of 
suffocation,  as  Avell  as  violent  paroxysms  of  cough,  so  that  patients  will 
not  attempt  to  take  food  in  some  instances.  I  believe  that  ulcers  in  the 
trachea  often  aggravate  the  cough,  and  inci'ease  tlie  expectoration  in 
cases  of  pulmonary  phthisis. 

The  laryngoscope  I'eveals  the  nature  of  the  conditions  present  in  cases 
of  tuberculosis  of  the  main  air-tube.  The  detection  of  ulcers  is,  how- 
ever, not  always  easy,  and  they  may  be  quite  out  of  sight.  Patches  of 
pui'iform  mucus  are  also  liable  to  be  mistaken  for  ulceration. 

The  general  symptoms  usually  become  aggravated  when  laryngeal 
tuberculosis  supervenes  in  the  course  of  pulmonaiy  phthisis,  and  it 
tends  to  hasten  the  pi"ogress  of  the  complaint.  Some  cases  with  marked 
laryngeal  disease  last,  however,  a  long  time. 

IV.  SYi'Hir,rrio  Disease  of  the  Larynx. 

Etiology. — Syphilitic  affections  of  the  larynx  are,  of  course,  directly 
due  to  infection  of  the  system  with  the  venereal  poison.  They  occur  as 
"  secondary  "  and  "  tertiary "'  manifestations  of  the  acquired  disease  ; 
A'ery  I'arely  in  "  inherited  syphilis."  Most  cases  are  met  with  between 
20  and  40  years  of  age,  but  laryngeal  lesions  may  develop  much  later  in 
life,  many  years  after  all  traces  of  syphilitic  infection  have  apparently 
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disappeared.  The  development  of  the  local  mischief  is  probably  predis- 
posed to  by  irritating'  causes,  such  as  exposure  of  the  throat  to  cold,  or 
excessive  or  abnormal  use  of  the  voice. 

Anatomical  Chakacters. — Among  the  earlier  manifestations  of 
syphilis  in  the  larynx  is  a  catarrh,  which  is  generally  believed  to  present 
no  chai'acteristic  features  to  distinguish  it  from  other  forms  of  catarrh. 
Dr.  Whistler  has  described  a  condition  in  which  there  is  difl'use  red- 
ness and  swelling.  He  states  that  the  redness  is  not  so  bright  as  in 
other  laryngeal  catarrhs,  .and  is  often  more  limited  in  its  distribution ; 
while  there  is  a  more  general  puffiiiess  than  any  great  swelling.  The 
occurrence  and  frequency  of  mucous  patches  or  flat  condylomata  in  the 
larynx  has  been  mach  disputed,  but,  no  doubt,  they  are  met  with  here. 
Whistler  observed  them  in  24  out  of  88  cases  of  secondary  syphilis. 
They  appear  in  the  form  of  soft,  whitish  or  yellowish  elevations  ;  their 
most  frequent  seats  are  the  epiglottis,  the  false  cords,  and  the  posterior 
■wall  of  the  larynx,  being  only  rarely  seen  on  the  vocal  cords  or  lower 
down.  Syphilitic  gummata  develop  at  a  later  period,  and  are  not  of 
uncommon  occurrence.  They  are  situated  chiefly  on  the  epiglottis,  the 
true  and  false  vocal  cords,  and  the  posterior  wall  of  the  larynx  ;  and 
appear  as  rounded  elevations,  usually  from  the  size  of  a  pin's  head  to 
that  of  a  small  pea,  but  sometimes  much  largei',  either  distinct  or 
aggregated  into  groups,  and  of  the  same  colour  as  the  laryngeal  surface. 
Occasionally  they  become  absorbed.  Ulceration  is  a  very  common  result 
of  syphilis  aifecting  the  larynx.  Sometimes  superficial  ulcers  are  met 
with  in  secondary  syphilis,  which  are  said  to  be  limited,  and  to  occur  in 
any  part.  Whistler  has  described  a  ragged  ulceration  in  the  inter- 
mediate periods,  due  to  chronic  inflammation,  particularly  affecting  the 
vocal  cords,  accompanied  with  diffuse  I'edness  and  thickening,  and  liable 
to  relapse  again  and  again  after  partial  cicatrization.  Tertiary  ulcers 
exhibit  a  peculiar  tendency  to  begin  on  the  epiglottis,  and  not 
uncommonly  the  ulceration  seems  to  spread  directly  from  the  pharynx, 
or  it  may  I'esult  from  the  breaking-down  of  gummata.  The  ulcers  tend 
to  spread  rapidly,  both  in  extent  and  depth,  causing  great  destruction  of 
tissues.  Tiirk  states  that  in  some  cases  they  can  be  at  once  recognized 
by  their  more  or  less  circular  form,  by  tlieii'  excavated  surface  coated 
with  a  whitish-yellow  material,  by  their  edges,  which  are  sharp,  some- 
times much  raised,  and  surrounded  by  an  inflammatory  areola.  Often 
they  present  sinuous,  irregular,  and  thickened  margins.  Perichondritis 
or  necrosis  of  cartilages  may  result  from  the  ulceration,  but  it  appears 
that,  in  the  case  of  the  arytgenoid  cartilages,  necrosis  is  far  less  likely  to 
follow  deep  ulceration  in  syphilis  than  in  tubercular  disease.  Frequently 
cicatrization  is  taking  place  at  one  part,  while  an  ulcer  is  spi'eading  at 
anothei',  and  this  is  important  from  a  diagnostic  point  of  view.  The 
scales  exhibit  a  great  tendency  to  contract,  and  thus  to  narrow  the 
calibre  of  the  larynx,  or  to  cause  much  puckering,  adhesions,  or  various 
deformities  and  distortions  of  its  structures.  Occasionally  a  distinct  web 
is  formed  between  the  cords ;  or  papillarj^  growths  form  in  connection 
with  syphilitic  cicatrices. 

Symptoms.- —More  or  less  of  the  usual  symptoms  associated  with  laryn- 
geal disease  may  be  expected  in  syphilitic  affections.  Pain  is,  however, 
often  entirely  absent.  The  voice  is  usually  more  or  less  affected.  Cough 
IS  troublesome  in  many  cases,  and  there  maybe  abundant  muco-pui'ulent 
expectoration  if  there  is  extensive  ulceration.  Blood  may  also  be  dis- 
charged in  considerable  quantity,  and  liEemorrhage  from  a  .syphilitic 
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ulcer  has  even  proved  fatal.  Swallowing  is  not  uncommonly  difiicult 
and  painful,  but  this  may  be  partly  due  to  implication  of  the  throat. 
As  a  consequence  of  cicatrization  more  especially,  the  breathing  is  liable 
to  be  seriously  interfered  with.  The  laryngoscope  reveals  the  condition 
of  things  in  the  larynx.  Other  parts  of  the  body  almost  always  present 
syphilitic  lesions.  The  general  condition  is  usually  much  less  affected 
in  syphilitic  than  in  tubercular  disease  of  the  main  air-tube.  If  it 
causes  a  fatal  result  directly,  it  is  said  to  do  so  chiefly  by  setting  up 
cedematous  laryngitis  or  pericliondritis  of  the  larger  cartilages  ;  occa- 
sionally by  pui'ulent  matter  entering  the  bronchial  tubes  and  exciting 
pneumonia. 

V.  Ulceration  op  the  Laryn.x. 

Although  the  chief  forms  of  ulceration  affecting  the  larynx  have  been 
described  in  the  previous  pages,  it  w^ill  be  well  to  give  a  general  summary 
of  the  varieties  which  may  be  met  with.  They  include: — 1.  Catarrhal, 
which  are  superficial.  2.  Follicular,  chiefly  associated  with  chronic 
laryngitis.  3.  Fario/o^f.s,  I'esulting  from  small-pox  pustules.  4.  Phthisical 
or  t nhercular .  5.  Syphilitic.  6.  Cancerous,  whicli  are  very  rare.  7.  Ulcers 
associated  with  special  diseases,  as  typhus  or  typhoid  fever,  pneumonia, 
erysipelas,  pysBmia,  and  Bright's  disease. 

Symptoms. — In  many  of  the  slighter  cases  of  laryngeal  ulceration  no 
special  symptoms  are  noticed,  and  the  same  remark  applies  to  those 
forms  whicli  ai-e  associated  with  acute  febrile  diseases. 

Painful  sensations  are  likely  to  be  felt  in  the  larynx,  of  a  bui'ning, 
smarting,  or  pricking  character,  increased  by  coughing  or  speaking  ; 
with  tenderness  on  pressure.  Deglutition  is  dithcult  or  painful  if  the 
epiglottis  is  involved,  especially  as  regards  liquids.  The  voice  is  often 
altered  in  quality,  being  harsh,  hoai'se,  or  cracked,  as  well  as  weak,  and 
it  may  become  aphonic.  Suffocating  flts  of  cough  are  common  ;  and  pus, 
blood,  or  laryngeal  tis.sues  may  be  expectorated.  Breathing  is  frequently 
noisy  and  of  laryngeal  chai'acters,  and  there  may  be  urgent  dj'spnoea. 
Cicatrization  of  an  ulcer  may  give  rise  to  signs  of  permanent  narrowing 
or  stricture  of  the  lai-ynx. 

VI.  Morbid  Growths  in  the  Larynx. 

The  abnormal  growths  and  tumours  which  may  be  found  in  the  laryn.x 
are  either  malignant  or  benign.  A  malignant  growth  is  occasionally 
a  sarcoma,  usually  of  the  spindle-celled  variety ;  more  frequently  an 
epithelioma ;  very  i-arely  any  other  form.  The  disease  may  extend  from 
neighboui'ing  parts ;  when  primary,  it  generally  starts  on  one  of  the 
vocal  cords  or  ventricle  of  Morgagni.  It  tends  to  spread  to  ueigliboiiring 
structui-es.  Ulceration  may  take  place ;  and  perichondritis  or  necrosis 
are  not  uncommon  as  comj^lications.  The  benign  growths  comprise  : — 
1.  Papilloma.  2.  Mucous  ■polypus  ov  Fibro-cellular  tiimoHr,  either  pedun- 
culated or  sessile.  3.  Fibroma  or  Fibrous  polypus.  4.  Cystic  groivtli. 
5.  Lipoma.  6.  Myxoma.  7.  Angioma.  8.  Fnchondroma.  9.  Hydatid 
cysts.    Those  last-mentioned  are  of  extremely  rare  occui-rence. 

Symptoms. — The  size,  situation,  number,  and  nature  of  the  moi-bid 
growths,  as  well  as  the  size  of  the  larynx,  will  necessarily  influence  the 
local  symptoms.  Rarely  is  there  any  pain,  except  in  malignant  cases,  in 
which  there  may  be  a  localized  pain  in  the  laiynx,  or  one  referi*ed  deeply 
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to  the  pharynx,  and  the  pain  is  said  to  radiate  frequently  to  one  or  other  ear. 
Occasionally  a  feeling  of  the  presence  of  a  foreign  body  is  experienced  ; 
or  a  sense  of  obstruction  or  uneasiness.  Dysphagia  is  sometimes  com- 
plained of.  The  voice  is  often  partially  or  completely  lost,  or  altered  in 
quality,  and  it  is  liable  to  sudden  changes.  A  "prodromal  hoarseness  " 
of  long  duration  has  been  noticed  by  Ziemssen  in  malignant  disease. 
More  or  less  dyspnoea  is  usually  felt,  while  the  breathing  may  be  stridu- 
lous  ;  this  symptom  is  also  subject  to  rapid  variations,  and  frequent 
sulfocative  attacks  may  come  on.  When  the  growth  is  situated  above 
the  glottis,  expiration  is  often  quite  free.  The  removal  of  part  of  a 
growth  may  increase  the  dyspnoea,  in  consequence  of  its  position  being 
disturbed,  or  of  inflammation  being  set  up.  Cough  is  present  in  many 
cases,  varying  in  its  chai'acters,  and  it  is  not  infrequently  voluntarily 
excited  with  the  view  of  trying  to  get  rid  of  the  obstruction.  In  the 
expectoration,  which  is  usually  increased  and  abnormal,  fragments  of 
the  growth  are  sometimes  expelled,  but  Morell  Mackenzie  states  that 
the  microscopic  examination  of  these  fragments  cannot  be  relied  upon  for 
differential  diagnosis.  When  malignant  disease  ulcerates,  an  ichorous 
discharge  mixed  with  blood  may  be  forced  out,  or  copious  hsemorrhage 
may  take  place.  The  breath  is  then  horribly  foetid.  Laryngoscopic 
examination  reveals  the  nature  and  seat  of  any  growth.  Sometimes  it 
extends  through  the  upper  opening  of  the  larynx,  so  that  it  is  visible  on 
inspection  of  the  throat,  or  can  be  felt  with  the  finger ;  or  a  malignant 
growth  may  form  an  obvious  tumour  in  the  neck;  while  the  cervical 
glands  are  likely  to  become  enlarged  in  course  of  time.  Examination  of 
the  chest  often  reveals  obstruction  to  the  entrance  of  air  into  the  lungs. 

The  mere  interference  with  the  function  of  respiration  is  liable  seriously 
to  affect  the  general  system  ;  and  if  the  gi'owth  is  malignant,  the  can- 
cei'ous  cachexia  is  often  observed,  but  infection  of  the  viscei'a  is  very 
rare. 

VII.    GEdema  Glottidis. 

Etiology. — The  loose  submucous  tissue  which  is  present  in  some 
parts  of  the  larynx  is  very  liable  to  become  the  seat  of  oedema,  which 
may  arise  under  the  following  circumstances  : — I.  As  a, primary  affection^ 
due  to  septic  poisoning,  occurring  in  medical  men  and  others  in  hospitals, 
or  in  persons  exposed  to  the  emanations  from  drains.  2.  In  connection 
with  acute  laryngitis,  especially  that  due  to  scalds,  corrosives,  or  foreign 
bodies.  3.  From  the  irritation  induced  by  chronic  laryngeal  diseases,  for 
example,  ulcers,  gTOwths,  perichondritis,  or  necrosis  of  cartilages. 
4.  As  a  complication  of  some  of  the  acute  specific  fevers,  namely, 
scarlatina,  erysipelas,  small-pox,  typhus,  or  typhoid.  5.  By  extension  of 
inflammation  from  the  throat,  or  from  the  structures  of  the  neck. 
6.  Occasionally  as  a  form  of  dropsy  from  renal  disease ;  and  possibly 
from  cardiac  or  venous  obstruction. 

The  symptoms  are  similar  to  those  already  described  in  connection  with 
cedematous  laryngitis. 

Vni.  Laryngeal  Perichondritis. — Abscess. — Necrosis  of  the 

Cartilages. 

These  rare  morbid  conditions  may  be  briefly  considered  together.  In 
perichondritis  an  exudation  is  said  to  collect  between  the  perichondrium 
and  the  laryngeal  cartilages,  especially  the  ci'icoid,  where  afterwards  pus 
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us\aal]y  forms,  while  the  cavtikiges  necrose,  and  are  finally  discharged 
entire  or  in  fragments.  The  irritation  thus  induced  may  lead  to  the 
formation  of  abscesses  in  the  parts  around. 

Usually  these  changes  are  associated  with  ulceration.  Necrosis  of 
the  cartilages  is  by  far  most  frequent  in  cases  of  phthisis.  Syphilis, 
abuse  of  mercury,  low  fevers,  injury,  and  cold  have  been  set  down  as 
very  rare  causes  of  this  disease. 

Symptoms. — These  are  considerable  localized  pain;  extremely  irritable 
■cough  ;  marked  alterations  in  voice  ;  and  usually  severe  dyspnoea  ;  fol- 
lowed by  expectoration  of  cartilage,  generally  in  fragments,  and  signs 
of  abscesses. 

IX.    Functional  ok  Nekvous  Affections  of  the  Larynx. 

1.  Disorders  of  Sensation. — The  larynx  is  occasionally  the  seat  of 
hyperiesthesia  with  irritable  cough;  of  neuralgia;  or  of  more  or  less 
diminution  in  sensibility,  which  may  amount  to  complete  anassthesia. 

2.  Laryngismus  Stridulus — Spasm  of  the  Glottis — Spasmodic 
croup — False  or  Spurious  croup — Child-crowing. — This  condition 
results  from  a  spasmodic  action  involving  the  muscles  which  close  the 
glottis,  the  proximate  cause  being  some  irritation  conveyed  by  the 
laryngeal  nerves.  The  irritation  may  be  : — 1 .  Centric,  originating  in 
the  brain,  either  from  some  organic  mischief,  such  as  hydrocephalus  ; 
or  from  disturbance  of  its  cii'culation,  or  of  its  nutrition.  2.  Direct, 
from  irritation  of  either  vagus  or  recurrent  nerve  by  enlarged  glands, 
tumours,  or  other  morbid  conditions.  Formerly  the  comjjlaint  in 
children  was  called  thymic  asthma,  on  the  assumption  that  it  was  due  to 
pressure  by  an  enlarged  thymus  gland.  3.  Reflex.  The  reflex  irritation 
may  arise  in  the  larynx  itself ;  or  may  be  associated  with  dentition, 
improper  feeding,  especially  in  the  case  of  infants  brought  up  by  hand 
or  nursed  by  unhealthy  mothers,  intestinal  worms,  a  cold  draught 
blowing  on  the  skin,  and  various  other  reflex  disturbances.  Of  late 
special  importance  has  been  attached  to  certain  conditions  of  the  nasal 
cavities  as  the  supposed  causes  of  reflex  disturbance  setting  up  laryn- 
gismus ;  and  it  has  also  been  attributed  to  an  elongated  uvula. 

Laryngismus  stridulus  is  a  veiy  common  complaint  in  children, 
especially  during  the  first  and  second  years  of  life.  In  adults  it  is  only 
rarely  observed,  either  in  connection  with  hystei'ia ;  as  the  result  of 
pressure  on  the  laryngeal  nerves  by  aneurisms  and  other  tumours ;  or 
from  direct  ii'ritation  of  the  larynx  by  foreign  bodies,  gases,  or  local 
disease.  The  complaint  is  most  frequent  among  male  children,  and 
among  those  living  in  the  crowded  parts  of  large  towns  and  cities, 
especially  if  brought  u])  by  hand,  and  exposed  to  unfavourable  hygienic 
conditions.  Scrofulous  children  are  said  to  be  more  subject  than 
others ;  and  rickets  predisposes  to  the  affection  in  a  remarkable  degi'ee. 

There  may  or  may  not  be  some  obvious  exciting  cause  of  an  attack  of 
laryngismus.  Thus  it  sometimes  comes  on  during  the  act  of  swallow- 
ing ;  fx'om  tossing  up  the  child  in  the  air ;  oi'  from  severe  mental 
emotion,  especially  fright  or  anger. 

Symptoms. — In  children  an  attack  of  laryngismus  in  most  cases  comes 
on  at  night  during  sleep,  and  is  very  sudden  in  its  onset.  The  promi- 
nent symptom  is  dyspnoea,  more  or  less  intense,  attended  usually  with 
stridulous  crowing  inspiration,  but  the  glottis  may  be  for  a  moment 
completely  closed,  so  that  no  air  can  enter,    and   respiration  ceases 
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entirely.  The  child  struggles  for  breath,  and  presents  to  a  greater  or 
less  degree  the  appearances  associated  with  apnoea.  Often  there  are 
general  convulsions,  with  "  carpopedal "  contractions,  strabismus,  and 
sometimes  involuntary  discharge  of  faeces  and  urine.  The  attack  sub- 
sides suddenly  or  very  rapidly,  and  in  many  cases  the  child  cries. 
Restoration  is  complete ;  and  there  is  neither  alteration  in  the  voice  nor 
cough.    Pyrexia  is  usually  absent. 

An  essential  character  of  this  complaint  is  the  great  tendency  to  the 
recurrence  of  the  attacks.  They  vary  in  frequency,  duration,  and 
severity,  but  tend  to  become  more  frequent,  longer,  and  more  intense  as 
the  case  progresses.  Ultimately  death  from  sulf ocation  may  occur  during 
one  of  the  attacks. 

The  spasmodic  affections  met  with  in  adults  do  not  call  for  any 
particular  remark.  Hysterical  cough  is  believed  to  be  sometimes  due 
to  a  spasmodic  tendency  in  the  abductors  of  the  vocal  cords  during 
expiration ;  and  the  sharp  ringing  cough  which  occasionally  affects 
children  is  supposed  to  have  the  same  cause,  the  spasm  being  reflex 
(Morell  Mackenzie). 

Diagnosis. — The  only  affection  likely  to  be  mistaken  for  laryngismus 
is  inflammatory  croup,  and  the  diagnosis  between  these  affections  has 
already  been  pointed  out. 

Prognosis. — Most  cases  of  reflex  origin  recover,  but  those  due  to  other 
causes  are  very  serious.  Much  will  depend  upon  the  state  of  health  of 
the  child,  and  the  severity  and  frequency  of  the  fits. 

Treatment. — During  a  paroxysm  of  laryngismus  in  children,  measures 
must  be  immediately  adopted  for  the  relief  of  the  spasm.  Slapping  or 
rubbing  the  back;  shaking  the  child;  dashing  cold  water  in  the  face; 
fanning  ;  tickling  the  throat  so  as  to  excite  vomiting  ;  the  use  of  a  warm 
bath  alone,  or  with  cold  douching  while  the  patient  is  in  it ;  and  holding 
ammonia  to  the  nostrils,  ai-e  the  most  effectual  measures.  A  rapid 
emetic  is  useful  if  it  can  be  taken ;  and  if  the  attack  persists,  enemata 
containing  asafoetida  or  valerian  may  be  employed,  sinapisms  being 
also  applied  to  the  chest.  Artificial  respiration  is  sometimes  serviceable. 
At  the  same  time  it  is  essential  to  seek  for  any  source  of  reflex  irritation, 
and  to  remove  this  ;  for  instance,  lancing  the  gums  often  gives  speedy 
relief.  In  prolonged  cases  inhalation  of  chloroform  may  be  carefully 
tried ;  and  sometimes  it  is  necessary  to  have  recourse  to  tracheotomy, 
which  may  be  performed  even  after  apparent  death. 

During  the  intervals  between  the  attacks  of  laryngismus  it  is  important 
to  look  to  the  diet ;  to  regiilate  the  state  of  the  alimentary  canal ;  and  to 
improve  the  general  health,  or  treat  any  special  constitutional  condi- 
tion, especially  rickets.  Tonics,  change  of  air,  and  salt-water  bathing 
often  do  much  good  in  cases  where  there  is  a  tendency  to  laryngismus. 
Treatment  directed  to  the  nasal  cavities,  by  the  galvano-cautery  and 
other  methods,  has  been  specially  advocated  for  this  comjDlaint. 

In  adults  the  main  indications  are  to  remove  the  cause  of  any  spasm ; 
and  to  use  sedative  inhalations. 

3.  Laryngeal  paralysis — Paralysis  of  the  muscles  of  the  vocal 
cords. — Paralysis  of  the  muscles  of  the  larynx  may  arise  : — 1.  In  con- 
nection with  local  organic  mischief,  past  oi'  pi'esent.  2.  Pi'om  pressure 
upon,  or  traction  of  the  pneumogastric  or  i^ecurrent  nerves,  one  or  both, 
by  an  aneurism  or  solid  tumour,  enlarged  glands,  or  other  conditions, 
3.  After  dipJitJieria ;  and,  rarely,  after  typhus  and  other  fevers.  4.  In 
cases  of  hysteria,  especially  if  there  is  much  debility.    5.  From  clu'onic 
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poisoning  by  lead  or  arsenic.  6.  Very  rarely  from  centric  disease  in  the 
brain  or  upper  portion  of  the  spinal  cord.  7.  As  a  consequence  of  atrophy 
and  degeneration  of  the  muscles. 

Varieties  and  their  Symptoms. — Four  chief  varieties  of  laryngeal 
paralysis  are  described,  namely  : — 

(i.)  Bilateral  paralysis  of  adductors  —  Hysterical  or  Fimctional 
aphonia. — Voice  is  lost,  but  cough  is  usually  attended  with  sound. 
The  ])atient  sometimes  speaks  in  a  scarcely  audible  whispei'.  The 
laryngoscope  shows  that  the  vocal  cords  remain  apart,  either  partially 
or  entirely,  during  attempted  phonation  ;  and  they  may  be  perfectly 
motionless. 

(ii.)  Unilateral  paralysis  of  addnctors. — Voice  is  altered,  and  there 
may  be  a  permanent  falsetto.  The  sound  produced  during  coughing, 
sneezing,  or  laughing  is  usually  much  changed  and  weakened.  The 
laryngoscope  reveals  that  one  cord  does  not  act  when  the  patient 
attempts  to  speak  or  cough,  and  that  it  is  usually  congested.  This  form 
of  paralysis  is  generally  due  to  some  direct  cause  acting  upon  the 
supplying  nerve. 

(iii.)  Bilateral  paralysis  of  abductors. — Here  the  prominent  symptom 
is  dyspnoea,  with  noisy,  stridtilous  inspiration,  always  present  more  or 
less,  but  subject  to  severe  exacerbations,  especially  after  exertion,  or  on 
taking  a  deep  inspiration.  Voice  is  not  much  affected,  but  may  be 
harsh.  Laryngoscopy  discloses  that  the  cords  lie  close  together  near 
the  median  line,  and  do  not  separate  when  an  inspiration  is  made.  Some 
observers  maintain  that  paralysis  is  the  pathological  condition  present  in 
laryngismus  stridulus,  and  not  spasm. 

(iv.)  Unilateral  paralysis  of  the  abductors  \{i  attended  with  some  degree 
of  dyspnoea  and  noisy  breathing  ;  and  the  affected  cord  does  not  move 
during  breathing,  but  remains  near  the  median  line. 

In  some  cases  both  sets  of  muscles  are  involved,  tliere  being  a  combi- 
nation of  the  symptoms  and  signs  just  described,  which  is  usually  the 
case  when  pressure  is  exerted  on  the  I'ecurrent  nerves.  In  rare  instances 
only  a  single  muscle  is  paralyzed,  and  then  the  voice  may  merely  be 
somewhat  altered,  being  monotoned,  or  some  notes  not  being  capable  of 
production.  It  is  said  that  when  there  is  unilateral  pai'alysis  of  the 
larynx,  the  vocal  fremitus  communicated  to  the  finger  is  less  marked  on 
that  side  than  on  the  healthy  one. 

General  Diagnosis,  Prognosis,  and  Treatment  op  Chronic 
Laryngeal  Affections. 

Diagnosis. — When  symptoms  indicate  the  existence  of  some  chronic 
disorder  in  connection  with  the  larynx,  the  diagnosis  has  to  be  made 
between: — 1.  Mere  fmictional  disturbance.  2.  Pressure  or  irritation, 
either  affecting  the  air-tiibe  directly  ;  or  indirectly  through  its  nerves. 
3.  Organic  disease,  of  which,  if  present,  it  is  requisite  to  determine  as 
accurately  as  possible  the  nature,  seat,  and  extent.  Certain  malforma- 
tions must  also  be  remembered.  The  chief  points  to  be  taken  into  con- 
sideration are : — a.  The  pei'sonal  and  family  histoiy  of  the  patient,  as 
re-vealing  some  constitutional  diathesis,  b.  The  existing  evidence  of 
certain  special  diseases,  particulaily  phthisis,  syphilis,  or  cancer  ;  or  of  a 
hysterical  condition,  c.  The  exact  nature  and  degree  of  the  local 
symptoms  present,    d.  the  conditions  revealed  on  examination  of  the 
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chest,  those  to  be  specially  looked  for  being  phthisical  disease  of  the 
luBgs  ;  and  morbid  conditions  which  might  directly  affect  the  windpipe 
or  its  nerves,  e.  The  results  of  laryngoscopic  examination.  It  is  only 
by  the  efficient  employment  of  the  laryngoscope  that  positive  and 
accurate  information  can  be  obtained  in  many  cases. 

Prognosis. — All  organic  laryngeal  affections  are  troublesome,  a.nd  some 
of  them  highly  dangerous,  especially  extensive  ulceration  ;  great  thicken- 
ing of  tissues  ;  destruction  of  the  cartilages  ;  and  the  existence  of  certain 
morbid  growths,  or  of  such  growths  as  cannot  be  removed.  The  danger 
to  life  is  in  proportion  to  the  degree  of  interference  with  breathing; 
and  the  liability  to  spasm.  In  many  cases  there  is  no  fear  of  a  fatal 
result,  but  the  prognosis  as  regards  the  restoration  of  the  functions 
of  the  larynx  is  unfavourable.  Much  will  depend  upon  the  con- 
stitutional condition  of  the  patient.  Syphilitic  disease  may  often  be 
I'apidly  cured  under  proper  treatment.  Laryngeal  phthisis  is  very 
serious  and  intractable  as  a  rule.  Cancer  is  necessarily  fatal.  With 
respect  to  the  functional  disorders,  paralysis  of  the  adductors  is 
favourable  usually ;  that  of  the  abductors  very  unfavourable,  the 
patient  being  in  great  danger.  The  cause  of  the  paralysis  will 
necessarily  influence  the  prognosis. 

Treatjient. — 1.  General  management. — Rest  to  the  larynx  as  far  as 
possible,  or  the  use  of  the  voice  in  a  natural  manner ;  residence  in  a  dry 
atmosphere,  of  warm  and  uniform  tempei'ature ;  the  removal  of  all 
causes  of  local  irritation  ;  the  stoppage  of  any  injurious  habit,  such  as 
excessive  smoking;  and  the  wearing  of  sufficient  warm  clothing  over 
the  neck  and  chest,  are  the  principal  general  matters  requiring  attention 
in  the  treatment  of  any  organic  laryngeal  disease.  In  cases  of  laryngeal 
phthisis  it  may  be  necessary  to  stop  all  talking  absolutely  for  a 
lengthened  period.  In  some  cases  a  change  of  climate  is  imperative,  if 
it  can  be  obtained;  but,  at  any  rate,  damp,  cold,  and  especially  night  air 
must  be  avoided.  It  may  be  requisite  to  wear  a  respirator  or  other  pro- 
tection to  the  air-passage. 

2.  Constitutional  treatment  is  often  of  great  importance,  especially 
for  s^'philitic  and  phthisical  affections.  In  many  cases  of  chronic  laryn- 
gitis tonics  are  useful ;  or  treatment  directed  to  the  alimentary  canal 
may  be  called  for.  Iodide  of  potassium  is  a  valuable  remedy  in  some 
cases  of  chronic  laryngitis  which  are  quite  independent  of  syphilis. 
Various  mineral  waters  are  recommended  in  obstinate  cases  of  this 
disease.  Sometimes  deglutition  is  much  affected,  owing  to  the  condition 
of  the  epiglottis,  especially  in  laryngeal  phthisis,  and  then  particular 
attention  is  required  as  regards  the  feeding  of  the  patient,  in  order  that 
a  sufficient  quantity  of  nutriment  may  be  taken.  It  is  useful  in  these 
cases  to  thicken  liquids  with  corn-floui'  or  arrowroot.  Dr.  Wolfenden 
has  found  the  following  method  helpful  when  swallowing  is  very  difficult 
is  cases  of  tubercular  ulcei'ation : — "  The  patient  lies  on  a  couch, 
stomach  down,  and  with  the  legs  elevated,  and  sucks,  by  means  of  an 
india-rubber  tube,  fluid  from  a  tumbler  held  in  his  hand."  In  some 
instances  the  food  must  be  administered  through  an  oesophageal  tube,  or 
by  means  of  nutrient  enemata  or  suppositories. 

3.  Local  treatment  is,  however,  in  most  cases  that  requiring  the 
chief  attention  in  laryngeal  diseases.  Remedies  are  applied  either  in 
the  solid  form  ;  by  means  of  a  brush  or  sponge  attached  to  a  bent  handle; 
by  inhalation  or  the  spray-inhaler ;  by  insufflation  ;  or  by  the  aid  of  a 
syx'inge.    Lozenges  are  also  useful,  especially  if  the  throat  is  affected  at 
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the  same  time.  The  applications  should  be  made  efh'eetiially,  legularly, 
and  as  frequently  as  each  individual  case  may  lequire.  with  the  aid  of 
the  laryngoscope  mirx'or,  if  needed.  The  chief  substances  thus  employed 
are: — 1.  Caustics  and  astringents,  namely,  nitrate  of  silver;  chromic 
acid ;  chloride,  sulphate,  or  acetate  of  zinc ;  alum  and  chloiide  of 
aluminium ;  perchloride  of  iron ;  sulphate  of  coppei' ;  lactic  acid  ; 
tannin,  kino,  or  other  vegetable  astringents.  2.  Volatile  or  gaseous 
substances  in  inhalations,  as  creasote,  carbolic  acid,  oil  of  pine,  oil  of 
eucalyptus,  thymol,  menthol,  conine,  tincture  of  benzoin,  ether,  chloro- 
form, iodine,  sulphurous  anhydride,  and  other  agents  ;  intended  to  act 
as  antiseptics,  stimulants,  or  sedatives,  as  may  be  required.  3.  Anaesthetics, 
sedatives,  or  antiseptics  directly  applied.  As  a  local  anaesthetic  cocaine 
stands  pre-eminent,  and  is  now  universally  recognized  as  an  invaluable 
I'emedy  in  many  laryngeal  conditions  ;  it  is  also  most  useful  as  an  aid  to 
deglutition.  Other  agents  have  been  recommended  as  substitutes  for 
cocaine,  such  as  resorcine  and  apomorphine,  but  they  are  not  nearly  so 
efficacious.  Morphine  and  bromides  are  useful  applications  as  sedatives. 
Iodoform,  iodol,  boric  acid,  and  other  agents  are  emplc>yed  as  local  anti- 
septics, applied  directly  by  insuffla<:ion. 

The  limits  of  this  work  forbid  me  from  enteiing  upon  any  discussion  as 
to  the  local  treatment  best  adapted  for  individual  diseases  of  tlie  larynx. 
Indeed,  so  many  different  lines  of  ti'eatment  are  advocated,  that  it  is 
impossible  to  give  even  an  outline  of  them.  The  practitioner  must  use 
his  own  judgment  as  to  the  kind  of  remedies  likely  to  be  serviceable  in 
a  particular  case,  according  to  the  conditions  present,  and  they  may 
often  be  advantageously  combined.  Personally,  I  incline  very  strongly 
to  the  opinion  of  those  who  deprecate  the  employment  of  powerful 
applications  as  a  rule,  and  prefer  those  of  a  soothing  character, 
especially  in  laryngeal  phthisis.  The  treatment  of  this  complaint  by 
submucous  injections  of  lactic  acid  and  other  agents,  incision  of  swollen 
parts,  scraping  granulating  surfaces  and  ulcers,  and  other  heroic  methods 
recommended,  seems  to  me  quite  unwarrantable.  The  application  of 
lactic  acid  is  strongly  advocated  by  some  high  authorities  in  laiyngeal 
phthisis. 

As  regards  morbid  growths,  it  is  generally  considered  that  these 
require  removal  by  operation.  Evulsion  is  the  chief  method  of  operation 
usually  employed,  and  various  instruments  have  been  invented  for  cairy- 
ing  it  out,  but  it  is  needless  to  enter  into  any  description,  as  only  those 
who  have  had  considerable  practical  experience  would  be  likely  to  vinder- 
take  such  operative  interference.  Caustic  applications  and  the  yalvano- 
cautery  have  also  been  employed  in  the  treatment  of  laryngeal  growths. 

Other  operations  pex-formed  in  connection  with  the  larynx  are  cathe- 
terism,  "  intubation,"  or  mechanical  dilatation  ;  and  partial  or  complete 
extirpation  of  the  tube.  For  details  on  these  points  refei'ence  must, 
however,  be  made  to  special  works. 

4.  Not  uncommonly  tracheotomy  is  called  for,  in  order  to  j)revent 
suffocation,  in  cases  of  extensive  ulceration,  morbid  gi'owths,  or  great 
thickening  and  contraction  of  the  larynx,  and  the  results  are  some- 
times very  satisfactory.  Subsequently  it  may  be  necessary  to  remove  a 
growth  by  dividing  the  thyroid  cartilage. 

5.  Prevention. — In  all  cases  where  there  is  a  liability  to  chronic 
laryngeal  disease,  every  precaution  must  be  taken  to  guard  against 
its  development,  by  avoiding  cold,  excessive  use  of  the  voice,  and 
other  causes  which  are  known  to  affect  the  air-tube.    The  fi'ont  of  the 
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neck  should  also  be  properly  pi-otected.  In  cases  of  phthisis  the  least 
indication  of  any  laryngeal  irritation  demands  prompt  attention. 

6.  For  laryngeal  functional  disorders  general  treatment  is  often 
indicated.  All  obvious  causes  of  irritation  must  be  removed,  if 
possible.  Local  faradization  is  the  great  remedy  in  paralysis  of  the 
adductors,  one  pole  being  placed  over  the  thyroid  or  cricoid  cartilage, 
and  the  other  in  contact  with  the  vocal  cords.  Paralysis  of  the 
abductors  usually  demands  the  performance  of  tracheotomy,  in  order  to 
avert  sufEocation.  The  treatment  of  laryngismus  stridulus  has  already 
been  considered. 


Chapter  VIII. 

DISEASES  OF  THE  BEONCHI. 

I.  Acute  Bronchitis — Acute  Bronchial  Catarrh — 
Acute  Inflammation  op  the  Bronchi. 

Bronchitis  in  various  degrees  is  a  very  common  complaint.  It  is 
often  associated  v\rith  a  similar  condition  in  the  main  air-passage,  from 
vi'hich  the  inflammation  spreads  to  the  bronchi,  and  which  contributes 
to  the  symptoms. 

Etiology. — 1.  Predisposing  causes. — The  causes  which  predispose 
to  bronchitis  are  early  or  advanced  age  ;  indulgence  in  relaxing  and 
enervating  habits  ;  immoderate  clothing  of  children;  debility  from  any 
cause ;  the  presence  of  certain  constitutional  diseases,  for  example, 
rickets,  gout ;  chronic  pulmonary  affections,  or  previous  attacks  of 
bronchitis ;  cardiac  diseases  or  other  conditions  which  induce  over- 
loading of  the  bronchial  vessels  ;  a  cold  and  damp  climate  or  season, 
especially  if  liable  to  sudden  changes  of  temperature ;  occupations 
involving  exposure,  rapid  changes  of  temperature,  or  the  breathing  of 
irritating  particles  ;  and  residence  in  the  poorer  and  unhealthy  districts 
of  large  towns. 

2.  Exciting  causes. — a.  In  the  great  majority  of  cases  bronchitis 
results  from  taking  cold  in  some  way  or  other,  such  as  by  exposure  to 
cold  and  wet,  sitting  in  a  draught  when  perspiring,  sudden  change  of 
temperature,  wearing  damp  or  insulficient  clothing,  or  sleeping  in  a 
damp  bed.  Undoubtedly  many  children  suifer  in  consequence  of  the 
legs  and  lower  part  of  the  body  being  left  unprotected,  b.  Direct 
irritation  of  the  bronchial  mucous  membrane  is  another  frequent  cause, 
set  up  by  very  hot  or  cold  air ;  fogs ;  irritant  gases ;  mechanical 
particles  in  the  inspired  air,  such  as  cotton,  wool,  dust,  steel  ;  blood ; 
irritating  secretions ;  and  morbid  growths,  for  example,  tubercle  or 
cancer.  The  association  of  bronchial  catarrh  with  liay-fever  and  allied 
conditions  is  probably  to  be  accounted  for  in  this  way.  c.  Blood-poisoning 
is  sujiposed  to  induce  bronchial  catarrh,  when  it  occurs  in  connec- 
tion with  the  acute  specific  diseases,  especially  typhoid  fever,  measles, 
and  whooping-cough  ;  with  gout,  rheumatism,  or  syphilis ;  after  the 
sudden  disappearance  of  acute  or  chronic  skin-affections,  or  the  sup- 
pression of  habitual  discharges  ;  or  during  the  administration  of  certain 
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medicines,  especially  iodine,  d.  Bronchitis  occurs  as  an  epidemic,  asso- 
ciated with  influenza. 

Anatomicai,  Chakacteks. — The  morbid  appearances  directly  indicating- 
bronchial  catarrh  include  redness,  varying  in  its  hue  and  arrangement ; 
swelling-,  opacity,  relaxation,  and  diminution  in  consistence  of  the 
mucous  membrane ;  at  first  dryness  of  the  surface,  soon  followed,  how- 
ever, by  excessive  secretion,  which  changes  in  its  characters  as  the  case 
progresses,  consisting  at  tii-st  of  clear  frothy  mucus,  but  afterwards 
becoming  more  opaque  and  viscid,  muco-purulent  or  pui-ulent ;  and  often 
epithelial  abrasions,  with  shedding  of  cilia,  or  even  slight  ulcerations. 
Occasionally  blood  is  present  in  the  tubes  ;  or  tibi'inous  particles  or  casts 
may  be  visible. 

The  appearances  will  necessai-ily  vary  considerably  according  to  the 
extent,  severity,  and  stage  of  the  disease.  The  redness  is  most  marked 
towards  the  upper  part  of  the  lungs,  and  at  the  bifurcations  of  the 
bronchi,  but  is  rarely  perceptible  beyond  their  fourth  or  fifth  divisions, 
and  it  may  disappear  after  death,  owing  to  the  contraction  of  the 
muscular  and  elastic  fibres.  The  inflammatoiy  products  are  most 
abundant  towards  the  bases,  and  in  the  dependent  parts  of  the  lungs ; 
by  their  accumulation  in  the  air-cells  and  miniite  bronchi  they  some- 
times give  rise  to  yellow  spots  near  the  surface,  especially  in  children. 
Both  lungs  are  usually  afi'ected  in  bronchitis,  but  to  an  unequal  extent. 

The  chief  complications  associated  with  bronchitis  are  pulmonary 
congestion  and  oidema;  lobular  or  more  extensive  collapse;  acute 
emphysema  or  insufflation;  lobular  or  rarely  lobar  pneumonia;  and 
pleurisy.  The  venous  cii'culation  is  overloaded  with  dark  blood  in  fatal 
cases.    The  bronchial  glands  are  often  red,  soft,  and  enlarged. 

Symptoms. — It  will  be  necessary  to  allude  to  certain  varieties  which 
acute  bronchitis  presents  in  its  clinical  history,  but  in  a  general  way  the 
local  symptoms  may  be  summed  up  as  : — Unpleasant  or  painful  sensa- 
tions in  the  chest ;  interference  with  breathing;  and  cough,  with  expec- 
toration of  the  materials  formed  in  the  tubes.  More  or  less  pyrexia  is 
almost  always  present ;  while  in  some  cases  there  is  a  tendency  to 
gradual  asphyxia,  from  blocking--up  of  the  bronchial  tubes  :  in  others  to 
adynam i c  sy ni ]i t om s. 

1.  Primary  or  Idiopathic  Bronchitis. — a.  Involving  the  larger  and 
medmm-sized  tubes.  When  clue  to  a  cold,  acute  bronchitis  is  usually 
ushered  in  by  coryza,  sore-throat,  and  some  degree  of  hoarseness  ;  chilli- 
ness or  slight  shivering,  alternating. with  a  sense  of  heat ;  general  pains 
and  languor  ;  drowsiness  with  restlessness  ;  furred  tongue,  anorexia,  and 
constipation.  Occasionally  slight  delirium  is  observed  ;  or  in  very  young 
and  weakly  children  convulsions  may  occur.  The  symptoms  of  the 
established  disease  ai-e  local  and  general. 

Local.  Subjective  sensations  of  heat,  burning,  rawness,  soreness, 
tickling,  or  actual  pain  are  experienced  to  a  greater  or  less  degree  over 
the  front  of  the  chest,  but  especially  behind  the  tipper  part  of  the 
sternum,  and  in  the  supra-stei-nal  notch.  These  are  due  to  the  impli- 
cation of  the  trachea,  and  are  increased  by  a  full  inspiration,  while  the 
act  of  coughing  often  gives  rise  to  much  tearing  pain.  Thei'e  may  be 
tenderness  over  the  sternum.  Musculai'  pains  are  common  as  the  I'esult 
of  cough,  especially  towards  the  sides  and  base  of  the  thorax.  A  sense 
of  oppression,  weight,  or  tightness  is  felt  across  the  chest;  and  respira- 
tion may  be  somewhat  hurried  and  laborious,  but  there  is  no  evident 
dyspnoea.    Cough  is  a  prominent  sj'mptom,  being  due  at  first  to  the 
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irritable  condition  of  tlie  lining  membrane  of  tbe  air-passages,  and  sub- 
sequently to  the  morbid  products  formed  in  tbem.  It  is  paroxysmal  in 
character,  often  irrepressible  and  violent,  especially  on  lying  down  and 
on  waking  up  after  sleep.  Expectoration  soon  occurs,  the  sputa 
consisting  at  first  of  a  little  clear,  thin,  frothy  mucus;  afterwards 
increasing  in  quantity,  and  becoming  muco-purulent,  more  or  less 
opaque,  viscid,  and  scarcely  at  all  aerated.  Sometimes  they  are  very 
tenacious,  and  adhesive  or  ropy,  and  may  form  distinct  "  nummulated  " 
masses.  As  they  alter  in  their  characters,  they  are  more  easily 
expelled.  Occasionally  the  expectoration  is  streaked  with  blood.  Under 
the  microscope  epithelial  cells,  numerous  young  cells,  and  pus-corpuscles 
are  the  chief  elements  observed,  along  with  abundant  granular  and 
molecular  matter  ;  sometimes  a  few  blood-discs,  fibrinous  coagula,  or 
crystals  are  visible. 

General.  If  the  bronchitis  is  at  all  extensive,  a  certain  degree  of 
pyrexia  is  present,  but  it  is  never  very  marked.  The  patient  frequently 
feels  very  languid  and  weak.  Other  mucous  membranes  are  often  the 
seat  of  catarrh  along  with  that  lining  the  bronchi. 

b.  Bronchitis  extending  into  the  minute  tubes — Capillary  Bronchitis. 
In  most  cases  this  form  of  bronchitis  is  but  an  extension  of  that  already 
described,  being  preceded  by  its  symptoms,  but  sometimes  the  smaller 
tubes  seem  to  be  affected  at  the  same  time  as  the  larger,  or  quite  inde- 
pendently, and  then  well-marked  rigors  may  occur  at  the  outset,  with  head- 
ache and  vomiting.  The  peculiar  features  of  capillary  bronchitis  are  as 
follows: — 1.  Pain  is  often  slight  or  absent,  except  the  muscular  pains 
resulting  from  cough,  which  are  very  severe.  2.  Breathing  is  always 
greatly  disturbed,  being  accelerated  sometimes  to  50  or  more  per  mmute  ; 
it  is  wheezing  or  crepitous  in  character;  and  attended  with  effort,  as 
well  as  with  a  considerable  sense  of  want  of  air.  The  pulse-respiration 
ratio  is  altered,  being  in  some  instances  about  2-5  to  1.  Urgent  dyspnoea 
is  observed  in  severe  cases,  either  constant  or  paroxysmal,  which  may 
amount  to  orthopnoea.  3.  Cough  is  exceedingly  frequent  and  violent, 
and  during  the  act  patients  often  sit  up  or  bend  forward,  and  hold  their 
sides.  4.  Expectoration  is  very  difficult,  the  sputa  being  abundant,  as 
well  as  usually  viscid  and  tenacious,  containing  also  minute  fibrinous  casts 
of  the  tubes.  5.  The  general  symptoms  are  of  an  aggravated  character, 
there  being  at  first  considerable  fever,  the  temperature  occasionally 
rising  to  103°  or  more,  with  much  exhaustion  and  Aveakness.  The  urme 
sometimes  contains  a  little  albumen,  or  a  trace  of  sugar.  As  the  case 
advances,  the  tendency  is  to  the  development  of  the  usual  symptoms 
indicating  suffocation  and  venous  congestion,  usually  gradual  m  their 
onset,  occasionally  rapid  or  sudden,  owing  to  the  speedy  filling-up  of 
the  tubes,  the  cough  diminishing,  the  breathing  becoming  shallow,  and 
the  expired  air  cool.  In  some  instances,  however,  typhoid  symptoms  set 
in  •  or  there  may  be  a  combination  of  both  classes  of  phenomena. 

it  is  necessary  to  allude  to  certain  individual  peculiarities.  Children 
are  very  liable  to  show  signs  of  deficient  blood-aeration,  even  m  the 
slighter  forms  of  bronchitis,  especially  if  they  are  feeble  and  badly 
nourished  or  rickety,  because  they  cannot  expel  the  morbid  products. 
They  usually  swallow  any  materials  coughed  up,  and,  therefore,  m  order 
to  examine  "the  expectoration,  it  is  necessary  to  wipe  the  base  of  tHe 
tongue  with  a  handkerchief  after  a  cough.  Healthy  adults  do  not  suffer 
nearly  so  severely  as  a  rule.  In  aged  persons,  and  in  those  who  are 
constitutionally  weak  from  any  cause,  the  fever  is  very  apt  to  assume  an 
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adynamic  type,  even  though  the  bronchitis  is  not  extensive.  The  teim 
peripneiimonia  nofha,  formei-ly  much  employed,  properly  includes  cases  of 
capillary  bronchitis  occurring  in  old  or  weak  subjects  after  some  chronic 
malady,  attended  with  febrile  symptoms  at  first,  signs  of  adynamia  and 
deficient  aeration  of  blood  setting  in,  however,  at  an  early  period. 

2.  Secondary  Bronchitis. — This  term  is  applied  to  bronchitis  occur- 
ring in  connection  with  the  exanthemata;  in  the  course  of  blood-diseases, 
such  as  gout,  rheumatism,  or  Bright's  disease ;  or  in  cases  of  chronic 
pulmonary  or  cardiac  affections.  In  nearly  all  these  conditions  the 
complaint  is  apt  to  come  on  very  insidiously,  without  any  of  the  usual 
symptoms  being  at  all  prominent,  and  it  is  often  a  dangerous  complication. 
The  expectoration  is  said  sometimes  to  contain  peculiar  materials  which 
accumulate  in  the  blood,  for  instance,  uric  acid  in  cases  of  gout.  Pul- 
monary deposits  usually  give  rise  to  localized  bronchitis.  When  acute 
bronchitis  complicates  emphysema  and  chronic  bronchial  catarrh,  espe- 
cially if  associated  with  cardiac  disease,  urgent  dyspnoea  and  signs  of 
apna'a  are  likely  to  set  in  speedily,  accompanied  with  general  venous 
congestion  and  dropsy ;  the  expectoration  is  also  very  abundant  and 
frothy  at  first  in  these  cases,  and  subsequently  its  discharge  may  be 
exceedingly  difficult.  In  cases  where  there  are  old  chronic  changes 
in  the  lungs,  especially  dilated  bronchi,  an  attack  of  bronchitis  is  liable 
to  be  attended  with  profuse  imrulent  expectoration,  which  is  sometimes 
foetid. 

3.  Mechanical  Bronchitis. — When  due  to  the  inhalation  of  irritant 
particles,  attacks  (if  bi'onchial  catai-rh  are  of  frequent  occurrence,  but 
comparatively  slight  in  degree,  there  being  no  pain  or  fevei-,  the  chief 
symptom  being  an  irritable  cough  with  but  little  expectoration,  which 
may  contain  some  of  the  particles  inhaled. 

PHYSIC.4L  Signs. — 1.  The  chest  may  be  somewhat  enlarged  in  bron- 
chitis, from  insufflation  of  the  lungs.  2.  Bespiratory  movements  tend  to- 
be  abnormally  frequent  and  deep  ;  expiration  is  sometimes  prolonged  ; 
and  if  the  tubes  are  extensively  filled,  the  upper  part  of  the  cJiest 
moves  unduly.  In  children  signs  of  inspiratory  dyspnoea  are  very 
common.  3.  Ehonchal  fremitus  is  frequently  present,  varying  in  its 
characters.  4.  Percussion  may  reveal  inci-ease  in  extent  and  degree  of 
pulmonary  resonance,  on  account  of  distension  of  the  lungs ;  or  occasional  ly 
some  deficiency  of  resonance  at  the  bases  is  observed,  due  to  accumula- 
tion of  secretion,  congestion  and  oedema,  or  collajise.  In  infants  a  sound 
resembling  the  crack-pot  sound  may  be  frequently  elicited.  .5.  Bespira- 
fory  sounds  are  loud  and  harsh,  with  prolonged  expiration,  where  the 
tubes  are  free  ;  where  these  are  obstructed,  they  ai'c  weak  or  absent,  or 
may  be  completely  obscured  by  rhonchi.  6.  The  vai'ious  rhonchi  and  rales 
due  to  the  narrowing  of  the  tubes,  or  to  the  fluids  contained  within 
them,  constitute  the  most  important  physical  signs  of  bronchitis.  They 
may  be  of  sonorous,  sibilant,  mucous,  submucous,  or  subcrepitant 
character,  according  to  the  exact  physical  conditions  present,  and  these 
adventitious  sounds  often  co-exist  in  different  parts' of  the  chest.  At 
first  the  dry  rhonchi  are  only  or  chiefly  heard  in  an  ordinary  case,  while- 
the  moist  rales  are  principally  observed  towards  the  bases  of  the  lungs. 
When  fluids  collect  in  the  larger  tubes,  rales  may  be  audible  at  a  distaiice 
from  the  patient.  Cough  affects  these  sounds  considerably.  Occasionally 
the  heart's  action  oi'iginates  rales  in  the  neighbouring  tubes. 

Duration  and  Terminations. — According  to  its  severity,  a  case  of 
bronchitis  may  end  in  three  or  four  days,  or  be  prolonged  for  two  or 
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three  weeks  or  more.  Capillary  bronchitis  generally  proves  fatal  from 
the  sixth  to  the  twelfth  day,  death  occurring  earlier  in  childi'en  than  in 
adults  as  a  rule.  There  is  always  the  danger  of  a  relapse,  or  of  extension 
of  the  inflammation.  The  terminations  are  : — a.  In  recovery,  but  in 
severe  cases  convalescence  may  be  very  prolonged,  and  cough  is  liable 
to  remain  for  some  time.  h.  In  death,  either  from  gradual  or  sudden 
apncea ;  or  from  adynamia,  c.  Occasionally  by  transition  into  chronic 
bronchitis.  As  seqnelie,  emphysema,  pulmonary  collapse,  defoi'med 
thorax  in  children,  or  acute  or  chronic  phthisis  may  be  produced. 

Diagnosis. — The  diagnosis  of  the  diseases  of  the  lungs  will  be  here- 
after considered  in  a  separate  chapter.  At  present  it  need  only  be 
remarked  that  the  chief  diseases  from  which  acute  bronchitis  requires  to 
be  distinguished  are  whooping-cough ;  croupous  and  other  forms  of 
laryngitis  ;  pneumonia,  especially  lobular  ;  and  acute  phthisis  or  tuber- 
culosis. It  is  of  importance  to  recognize  any  complication  occurring 
during  the  course  of  an  attack ;  and  also  not  to  mistake  bronchitis 
associated  with  one  of  the  exanthemata  foi-  the  sole  complaint. 

Prognosis. — Bronchitis  is  often  a  very  dangerous  disease,  and  stands 
high  as  a  cause  of  death  in  this  country.  The  circumstances  which 
increase  its  gravity  are : — Veiy  early  or  advanced  age  ;  a  bad  state  of 
health,  or  the  existence  of  some  chronic  or  acute  disease  of  a  general 
character ;  the  presence  of  morbid  changes  in  connection  with  the  chest, 
especially  marked  I'igidity  of  the  thoiacic  walls,  advanced  emphysema, 
extensive  pleuritic  adhesions,  or  disease  of  the  heart;  implication  of  the 
smaller  bronchial  tubes,  with  great  difficulty  of  expectoi'ation ;  signs 
of  accumulation  of  morbid  products  in  the  tubes,  with  shallow 
breathing  and  cessation  of  cough,  or  of  their  extensive  obstruction,  the 
latter  to  be  especiallj^  looked  for  in  children ;  urgent  dyspnoea,  with 
signs  of  apncea  ;  the  presence  of  adynamic  symptoms  ;  the  occuri'ence  of 
dangerous  complications;  neglect  of  treatment;  and  a  low  epidemic  type. 

Treatment. — Early  attention  is  required  in  all  cases  of  bronchitis,  but 
especially  when  children  are  affected.  Confinement  to  the  house  or  even 
to  one  room  is  always  advisable  ;  and  if  the  case  is  at  all  severe,  the 
patient  should  remain  in  bed,  warmly  clad  in  flannel,  especially  avoiding 
exposure  of  the  chest,  the  room  being  kept  at  a  tempei'ature  of  from  62° 
to  65°,  and  it  may  be  necessary  to  moisten  the  air  by  means  of  steam. 
When  the  attack  results  from  a  cold,  it  is  useful  at  the  outset  to  induce 
free  perspiration  by  means  of  a  copious  hot  drink,  aided  by  a  warm  foot- 
bath, to  which  may  be  added  a  little  mustard  ;  or  a  hot-air,  vapour,  or 
Turkish  bath  may  be  employed,  the  patient  then  going  to  bed,  and 
lying  between  blankets,  covered  with  abundant  bedclothes.  A  full  dose 
of  Dover's  powder  may  be  given,  or  a  saline  diaphoretic  draught.  A 
sinapism  over  the  chest  is  useful ;  and  if  the  main  air-tube  is  involved, 
steam-inhalations  should  be  resorted  to.  An  emetic  at  the  outset  is  in 
much  favour  with  some  practitioners  in  severe  cases  of  bronchitis,  and 
might  occasionally  be  serviceable  in  the  treatment  of  children. 

Should  the  symptoms  not  subside,  the  indications  are  : — 1.  To  subdue 
the  inflammation  as  soon  as  possible.  2.  To  promote  the  discharge  or 
modify  the  quality  of  the  materials  formed  in  the  tubes,  and  to  diminish 
their  quantity  if  excessive.  3.  To  relieve  unnecessary  cough.  4.  To 
allay  spasm  of  the  bronchial  tubes,  if  present.  5.  To  pay  attention  to 
the  constitutional  condition  of  the  patient,  and  to  support  the  strength 
if  it  fails.  6.  To  treat  apncea,  excessive  fever,  or  adynamia,  should 
■either  of  these  conditions  set  in.    7.  To  attend  to  complications. 
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l.i  or  the  purpose  of  fulfilling-  the  first  indication,  general  or  local  bleed- 
ing, and  the  administration  of  tartarated  antimony  or  tincture  of  aconite 
are  the  chief  measures  advocated.  Venesection  is  very  rarely  required  or 
admissible  m  bronchitis,  but  moderate  local  bleeding,  by  means  of  leeches 
or  cupping,  may  be  occasionally  beneficial,  though'much  discrimination 
is  necessary  m  adopting  this  measure.  The  front  of  the  chest  and  the 
base  posteriorly,  are  the  sites  from  which  blood  may  be  taken  with  mo.st 
advantage.  _  The  application  of  two  or  three  leeches  sometimes  proves 
highly  efficient  in  relieving  urgent  dyspnoea  associated  with  bronchitis 
m  plethoric  children.  Tartarated  antimony  in  small  doses  is  decidedlv 
valuable  m  the  early  stage  of  sevei'e  cases  of  this  disease,  provided  the 
patient  is  strong  and  not  too  old.  Antimonial  wine  may  be  given  in 
combination  with  compound  tincture  of  camphor. 

2   The  next  three  indications  are  carried  out  mainly  by  the  adminis- 
tration, m  various  combinations,  as  may  be  required,  of :— a.  Expectorant.^ 
namely,  at  hrst  sedaftve  expectorants,  as  ipecacuanha  wine,  antimonial 
wine,  or  apomorphme  ;  and  later  on  carbonate  of  ammonium  chloride  of 
ammonium,  preparations  of  squill,  senega,  or  serpentary,  amnioniacum 
galbanum,  tincture  of  benzoin,  terebene,  and  other  so-called  stimnlant 
expectorants.    Iodide  of  potassium  is  a  useful  remedy  in  certain  cases 
h  bedatives,  especially  opium  or  morphine,  compound  tincture  of  cam- 
phor, henbane,  conium,  hydrocyanic  acid,  hydrate  of  chloral,  or  chloro- 
dyne._    c.  Antrspasmockcs,  such  as  the  various  ethers,  tincture  of  lobelia 
01-  spirit  of  chloroform.    Each  case  of  acute  bronchitis  must  be  studied 
nuhvKhially,  and  the  remedies  just  mentioned  varied  accordino-  to  its 
requirements     They  may  be  combined  with  d^emulceuts  or  diaphoretics. 
bhould  the  tubes  be  much  loaded,  and  expectoration  be  difficult,  narcotics 
particularly  opium,  must  be  avoided,  and  the  patient  should  lie  with  the 
head  high,  and  should  be  encouraged  to  cough  frequently,  not  being 
allowed  to  .sleep  for  too  long  a  time.    It  is  especially  necessary  to  attend 
to  these  matters  m  the  treatment  of  children  and  old  people.  Should 
there  be  indications  of  dangerous  accumulation  in  the  bronchi  an 
emetic  of  sulphate  of  zinc  is  very  useful.    On  the  other  hand  if  there 
is  an  irritable  cough,  it  may  often  be  voluntarily  repressed  bv  the 
patient,  and  sedatives  are  then  most  valuable.    Strychnine  is  of  -reat 
value  for  stimulating  the  respiratory  function  :  and  tincture  of  dic^italis 
to  improve  the  cardiac  action,  should  it  be  failing.     Inhalations  are 
frequently  beneficial,  those  of  conine,  ether,  chloroform,  hop,  or  benzoin 
for  the  purpose  of  relieving  cough  and  checking  spasm ;  later  on  those 
ot  tar,  creasote,  carbolic  acid,  oil  of  eucalyptus  or  pine,  and  similar 
agents,  to  dimmish  or  modify  the  expectoration. 

_  3.  Local  treatment  is  generally  called  for  in  bronchitis.  Repeated 
sinapisms,  hot  or  turpentine  fomentations,  linseed-meal  poultices,  and 
allied  applications  over  the  chest  are  beneficial  at  first  When  the 
acute  symptoms  have  subsided,  a  blister  may  occasionally  be  useful  •  or 
If  tiiere  is  a  tendency  to  chronic  bronchial  catarrh,  some  more  powerful 
application  may  be  required,  the  turpentine  and  acetic  acid  liniment 
or  croton  oil  liniment  being  among  the  most  efficacious.  Friction  with 
simple  camphor  Imiment,  followed  by  the  application  of  cotton-wool 
IS  often  very  serviceable.  Free  dry-cupping  frequently  relieves  trouble- 
some dyspnoea  and  oppression  about  the  chest,  especially  when  acute 
bronchitis  complicates  emphysema  with  chronic  bronchial  catarrh.  In 
these  cases  flying  blisters  and  turpentine  stupes  are  also  beneficial 
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4.  The  constitutional  conditions  chiefly  requiring  attention  in  cases  of 
acute  bronchitis  are  general  debility,  rickets,  tuberculosis,  and  gout. 
Lowering  treatment  is  not  borne  when  either  of  these  is  present.  It  is 
quite  needless  to  keep  patients  on  too  low  a  diet,  and  considerable  support 
is  often  called  for  in  bad  cases.  Stimulants  are  not  requisite  as  a  rule, 
and  may  do  harm,  but  they  must  be  given  if  necessary,  particularly  if 
signs  of  adynamia  or  apnoea  set  in,  their  effects  being  carefully  watched. 
Excessive  pyrexia  calls  for  full  doses  of  quinine  or  other  antipyretics. 
Any  tendency  to  asphyxia  must  be  combated  by  the  usual  measures. 

5.  In  the  treatment  of  children,  one  of  the  best  remedies  in  most 
cases  of  the  bronchitis  is  ipecacuanha  wine  in  moderate  doses,  repeated 
every  three  or  four  hours.  When  it  attacks  old  people  or  those  who 
are  enfeebled  from  any  cause,  or  when  it  occurs  as  a  complication  of 
fevers  or  other  lowering  diseases,  wine  or  brandy  and  abundant  nourish- 
ment are  usually  required,  with  stimulant  expectorants.  Capillary 
bronchitis  in  the  majority  of  cases  demands  a  stimulant  and  supporting 
treatment  throughout. 

6.  Due  precautions  must  be  taken  until  convalescence  is  thoi'oughly 
established,  especially  against  cold,  damp,  and  night  air ;  while  flannel 
should  be  worn  next  the  skin.  Tonics  are  often  useful  during  I'ecovery 
after  bronchitis,  such  as  quinine,  mineral  acids,  or  iron.  Special  care 
must  also  be  taken  in  the  case  of  those  who  are  subject  to  this  com- 
plaint, and  for  such  persons  a  change  to  some  genial  climate  during  the 
cold  season  is  very  desirable. 

II.  Chronic  Bronchitis — Chronic  Bronchial  Catarrh. 

Etiology. — As  a  rule  chronic  bronchitis  follows  repeated  attacks  of 
the  acute  disease,  but  occasionally  it  remains  after  one  attack,  or  begins 
as  a  chronic  alfection.  It  is  frequently  associated  with  gout  and  other 
constitutional  complaints,  chronic  pulmonary  diseases,  heart- affections, 
or  alcoholism ;  or  it  results  from  breathing  irritant  particles.  Persons 
advanced  in  years  are  by  far  most  subject  to  chronic  bronchial  catarrh, 
but  even  children  are  liable  to  suffer  from  this  complaint. 

Anatomical  Characters. — When  chronic  bronchitis  has  been  long- 
established,  it  leads  to  considerable  changes  in  the  bronchial  tubes. 
Theii-  lining  membi-ane  becomes  dark-coloured,  often  of  a  venous  hue,, 
or  here  and  there  greyish  or  brownish  ;  and  the  capillaries  ai-e  visibly 
enlarged  and  varicose.  Thickening  of  tissues,  increased  firmness  amount- 
ing in  some  instances  to  marked  induration,  and  contraction  of  the  tubes 
are  obsei-ved,  with  loss  of  elasticity  and  muscular  hypertrophy.  The 
cartilages  may  ultimately  calcify.  The  small  tubes  are  narrowed  or 
closed  up ;  while  the  larger  ones  are  often  dilated,  and  gape  on  section. 
The  surface  of  the  mucous  lining  is  uneven,  frequently  presenting  exten- 
sive epithelial  abrasions,  or  occasionally  follicular  ulcers.  In  some 
cases  there  is  only  a  little  tenacious  mucus  in  the  tubes,  but  usually 
they  contain  abundant  muco-pui'ulent  or  purulent  matter,  or  frothy 
mucus. 

Symptoms. — Cases  of  chronic  bronchitis  present  much  variety  as 
regards  the  severity  and  exact  characters  of  their  symptoms,  depending 
iipon  its  extent  and  precise  nature  ;  and  upon  its  frequent  association 
with  other  morbid  conditions  affecting  the  lungs  and  pleurae,  especially 
emphysema,  dilated  bronchi,  phthisis,  or  pleuritic  adhesions ;  with 
cardiac  affections  ;  or  with  some  constitutional  diathesis.  They  may,, 
however,  be  conveniently  classed  under  three  main  groups : — • 
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1.  Ordinary  Chronic  Bronchitis. — In  many  instances  patients  only 
suffer  from  this  (;om|)laii[t  ilm-iiii;-  the  cold  season,  having  a  winter- 
congli ;  but  after  a  while  the  symptoms  often  become  pei'manent  to  a 
greater  or  less  degree,  being  liable  to  exacerbations  in  cold  and  damp 
weather.  A  little  uneasiness  or  soreness  may  be  felt  behind  the  ster- 
num, increased  by  coughing  ;  and  a  sense  of  oppression  across  the  chest,, 
with  shortness  of  breath  on  exertion,  is  usually  experienced  in  severe 
cases.  Cough  is  the  main  sjanptom,  occurring  chiefly  in  paroxysms,, 
varying-  greatly  in  severity  and  frequency  ;  it  is  often  very  annoying  on 
first  going  to  bed,  and  early  in  the  morning.  The  cough  is  attended 
with  expectoration,  the  sputa  being  frequently  abundant  and  difficult  to 
expel ;  and  consisting  of  greyish  mucus,  yellowish  or  greenish  muco- 
pni'ulent  or  purulent  matter,  or  a  mixture  of  these  materials,  usuallv 
running  into  one  mass,  but  occasionally  remaining  in  sepai-ate  lumps, 
which  may  be  nnmmalated.  Being  but  slightly  aerated,  the  masses  not 
infrequently  siidc  in  water.  Occasionally  blood-sti'eaks  are  observed. 
Sometimes  a  most  offensive  or  even  gangrenous  odour  is  given  off 
from  the  sputa — firiid  hroncJiifis,  but  then  dilated  bronchi  are  usually 
present.  The  microscope  reveals  much  granular  matter,  with  imperfect 
epithelial  and  pus-cells,  and  often  blood-corpuscles. 

Seve]-e  cases  of  chi-onic  bi-onchitis  may  be  attended  with  considei'able 
wasting  and  debility,  slight  evening  pyrexia,  and  night-sweats,  but 
when  these  symptoms  are  present,  phthisis  should  always  be  carefullv 
looked  for. 

2.  Dry  catarrh — Dry  bronchial  irritation. — This  variety  is  particu- 
larly observed  in  connection  with  gout  or  emphysema;  as  a  result  of 
irritant  inhalations  ;  and  in  seaside  places.  More  or  less  difficulty  of 
breathing  is  expei'ienced,  with  a  sense  of  tightness  and  oppression 
across  the  chest,  and  wheezing ;  very  distressing  paroxysms  of  ii'ritable 
cough  come  on,  either  quite  dry,  or  only  followed  by  the  expectoration 
of  a  small  pellet  of  greyish,  pearl-like,  tough  mucus,  compared  to  boiled 
starch,  oi-  of  a  little  watery  fluid. 

Bronchorrhosa. — iVlost  frequent  in  old  people,  especially  in  connec- 
tion with  cardiac  diseases,  this  form  is  characterized  by  the  expectora- 
tion being  very  abundant,  sometimes  amounting  to  as  much  as  four  or 
five  pints  in  the  twenty-four  hours  ;  in  character  being  either  watery 
and  transparent,  or  glutinous  and  ropy,  resembling  a  mixture  of  white 
of  egg  and  water,  and  scarcely  at  all  frothy.  The  Icough  is  paroxysmal 
and  often  violent,  but  may  be  insignificant  compai-ed  with  the  quantity 
of  fluid  dischai-ged.  Patients  frequently  obtain  relief  from  dyspnoea  and 
other  unpleasant  sensations  after  a  spell  of  coughing.  In  severe  cases 
there  may  be  loss  of  flesh,  with  proportionate  weakness. 

Physical  Sk.jns. — The  only  signs  directly  due  to  chronic  bronchial 
catari'li  are: — 1.  Itlionchal  fremitus.  2.  Harf:Ji  respiratory  so/mds,  with 
prolonged  expiration.  3.  Sonorous  and  siliiknit  rhonchi,  with  large 
mucous  rales  towards  the  bases,  the  latter  being  rarely  abundant,  and 
varying  in  characters  according  to  the  consistence  of  the  contents  of 
the  tubes.  Other  signs  are  generally  present  in  cases  of  long  duration, 
hut  they  are  indicative  of  emjjhysema  or  other  morbid  changes 
accompanying  the  bronchial  catarrh. 

Prognosis. — When  chronic  bronchitis  is  confirmed,  only  rarely  can 
the  complaint  be  thoroughly  cured.  In  less  advanced  cases,  however, 
complete  I'estoration  may  be  effected  if  due  precautions  are  taken. 
Patients  suffering  from  chi'onic  bronchitis  often  live  to  a  good  old  age, 
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but  lead  an  uncomfortable  existence.  The  chief  dangers  to  wbicli  they 
are  liable  are  that  the  disease  should  become  more  and  more  extensive, 
or  should  induce  emphysema,  dilated  bronchi,  pulmonary  collapse,  or 
phthisis ;  or  that  an  acute  attack  might  supervene,  which  is  frequently 
highly  dangerous. 

Treatwknt. — 1.  From  what  has  just  been  stated,  it  is  obvious  that  all 
cases  of  chronic  bi^onchitis  ought  to  be  thoroughly  attended  to  at  as  early 
a  period  as  possible.  The  patient  must  be  removed  from  every  source  of 
irritation,  and  must  observe  due  precautions  against  exposure,  weai'ing 
warm  clothing,  with  flannel  next  the  skin,  and  in  some  cases  cotton-wool 
or  a  chest-protector  may  be  worn  with  advantage.  If  a  suitable 
climate  cannot  be  obtained,  it  will  be  well  for  the  patient  to  keep  indoors 
during  bad  weather,  or  if  obliged  to  go  out,  a  respirator  should  be  worn 
in  appropriate  cases,  or  the  mouth  and  nose  covered  with  some  kind  of 
woollen  protector. 

2.  It  is  very  important  to  look  to  the  state  of  the  heart,  of  the  digestive 
organs,  and  of  the  general  system.  If  cardiac  disease  is  present,  infusion 
or  tincture  of  digitalis  is  often  very  useful.  By  relieving  dyspeptic  symp- 
toms, and  keeping  the  bowels  freely  open,  much  good  may  also  frequently 
be  effected  in  many  cases  of  chronic  bronchitis.  Any  constitutional 
diathesis  present  must  be  attended  to,  especially  gout,  rheumatism, 
rickets,  or  tuberculosis  ;  and  a  plethoric  oi-  anasmic  state  of  the  blood 
should  be  corrected.  A  great  many  cases  of  chronic  bronchitis  do  well 
under  a  course  of  treatment  by  tonics  and  good  diet,  with  some  stimulant, 
especially  if  there  is  abundant  expectoration,  causing  debility  and 
wasting.  Quinine,  strychnine,  preparations  of  iron,  hypophosphites,  or 
mineral  acids  with  bitter  infusions,  are  often  very  valuable,  as  well  as 
cod-liver  oil. 

3.  Much  discrimination  is  requisite  in  cases  of  chronic  bronchitis  in  the 
employment  of  remedies  which  have  a  local  action.  The  main  indications 
are  to  limit  excessive  secretion,  or  modify  the  characters  of  the  materials 
formed ;  to  assist  expectoration,  should  the  act  be  difficult ;  to  allay 
iriitable  cough  ;  and  to  subdue  spasm  of  the  bronchial  muscular  fibres. 
The  first  indication  is  carried  out  by  the  internal  administration  of 
carbonate  or  chloride  of  ammonium  ;  of  gum-resins,  oleo-resins,  balsams, 
or  volatile  oils,  especially  ammoniacum,  galbanum,  copaiba,  balsam  of 
Peru  or  Tolu,  benzoin,  or  oil  of  turpentine  ;  or  of  astringent  preparations 
of  iron,  acetate  of  lead,  mineral  acids,  tannic  or  gallic  acid ;  and  by 
employing  inhalations  of  tar,  creasote,  carbolic  acid,  oil  of  pine, 
eucalyptus,  turpentine,  or  naphtha;  or  very  dilute  dry  inhalations 
of  iodine,  chlorine,  balsamic  and  resinous  vapours,  or  the  vapour  of 
chloride  of  ammonium.  The  other  indications  are  fulfilled  by  means 
similar  to  tliose  mentioned  under  acute  bronchitis,  and  like  precautions 
must  be  observed  in  the  use  of  narcotics,  should  there  be  a  tendency  to 
accumulation  of  secretion.  If  the  sputa  are  very  viscid,  alkaline  bicar- 
bonates  or  solution  of  potash  may  prove  very  beneficial.  Iodide  of 
potassium  is  a  useful  remedy  in  some  cases.  Terpene,  terebene,  syrup 
of  tar,  and  naphthalin  are  specially  recommended  in  the  ti'eatment  of 
certain  forms  of  chronic  bronchitis.  Sedative  inhalations  are  most 
valuable  should  there  be  much  irritable  cough. 

4.  Amongst  the  external  methods  of  ti'eatment  suitable  for  different 
cases  of  chronic  bronchitis,  may  be  mentioned  the  wearing  of  some  warm 
plaster  over  the  front  of  the  chest ;  friction  with  simple  camphor  lini- 
ment, or  with  moi'e  powerful  liniments,  as  those  containing  ammonia, 
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tnn,ontme,  acetic  acid  or  chloroform;  and  counter-irritation  by  means 
ot  smapisms,  blisters,  zodme  preparations,  or  croton-oil  liniment.  Free 
diy-cupping  may  be  serviceable  under  certain  circumstances 
caSsof  ebf  "^f^^'-^t^.o^-^'^ea- voyage  proves  most  beneficial  in  many 
cases  of  chrome  bronchitis.    All  forms  require  a  tolerably  warm  reo-ion 
which  IS  not  sul^iect  to  rapid  changes  of  temperature,  or  exposed  to'cold 

a  soit  and  relaxing  atmosphere,  of  moderately  high  temperature  If 

aJmosSir  '  ^^^P-  -f-'^-  ^^^T'  and  more%r  lesi  stimulating 

atmosphere  answers  best.  Torquay,  Penzance,  Bournemouth,  Hastino-s" 
St.  Leonards,  Ventnor  Worthing,  Grange,  Clifton,  and  Tunbr  dge  Well 

Ldt  ieir"?-'''/"Ai  San  Remo, 

i^e^^'j^:!^  ' /^^'"'^  Arcachon,  Corfu,  Madeira,  and 

.TtieuT  s,  ff         T      "'F  ''."•^f  ^^'^  the  f^hief  places  available  for 

a  cou    e  T  f  ^""^r   ^^■"T^i*^^-    ^^''^^  '^^'^  ^^'^  benefited  by 

a  couise  of  treatment  at  certain  baths;  and  alkaline  mineral  waters  are 

t  ratiSnt"  T'^T'i'  ^"-"^  «p--^  mithor; 

naiS  iT'  b^'^°'  'r^.  mentioned  that  by  the  "pneumatic  ap- 
exiiits  in  '^^"''^         P^*^"^^*  compressed  air,  or 

gSpe  cure  '  ""^  ^^^^ —Hed  milk-cure,  whey-cure,  ;nd 

III.  Plastic  ob  Croupous  Bronchitis. 

comnhdir now  ^^''^"''"'"•V^'^!'?'^*  ^'""^  bronchi,  but  the 

sZoS    fo  d  ,     r"  ^«  ^  ^-are  and  peculiar  one,  which  is 

supposed  to  depend  upon  some  special  diathesis,  and  to  be  g-enerallv 
associated  with  a  weak  constitution,  or  sometimes  with  tubercufos  s  It 

ISnr^'Touirr'd^U^  '^r^'  apjt'try^hilthy 
t  s  ud  Jbe  Stl  '  '  "^''^  frequently  from  this  affection,  and 
It  is  said  to  be  rather  more  common  amonq-  females 

tuberfm-miil^Jt  v'^ 7^^  P^^'^*^'  exudation  collects  in  the  bronchial 
affee  'erl  .  ?i  ^' hit. sh  casts,  varying  in  size  according  to  the  tubes 
affected,  as  well  as  m  extent ;  being  either  hollow  or  solid  -  and  sometimes 

rsHiicf  Z^r'''""  ''^'"T        ^'""^^'^^^  amorphouror  ZmaS 

.  ubstance,  enclosing  granular  matter,  oil-globules,  and  cells    some  of 

t^dyalS*  bf  ■  wf"  l-«-^«f 'f «  ba^e  supposed  i^S^  ^Zid 
meielj  alteied  blood,  the  result  of  bronchial  ha?morrhap-e  but  this  is 

tr^n"  '''^  '^-"^  P-'-bly  an  inEnt;^.^^;;: 

SvMPTOMs.-Plastic  bronchitis  is  almost  always  chronic  in  its  course 

'^JSZrT"  ,^'he  affectio,-;  is  charact^H.l  d  befits 

't  couoh  and  dyspnoea,  more  or  less  frequent,  severe  and  nroloncpi 
?le^':;:rT"  aggravated;  billowed  and'^l^^S^ 

)    the  expectoration  of  fibrinous  masses,  which  on  beino-  unraveHed 

The  physical  sig>is  indicate  obstruction  of  the  bronchial  tube.  m,„.p  nr. 
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A  case  came  under  my  notice  in  which  a  tolerably  healthy-looking' 
young  man  was  affected  with  plastic  bronchitis,  bringing  up  a  quantity 
of  casts  almost  daily,  but  who  scarcely  suffered  any  incouYenience. 

Treatment. — During  the  attacks  of  dyspnoea  and  cough  associated 
with  plastic  bronchitis  the  use  of  inhalations  ;  the  external  application 
of  sinapisms,  turpentine  fomentations,  or  a  blister  to  the  chest;  and  the 
internal  administration  of  sedatives,  with  tartar  emetic  or  ipecacuanha 
wine,  might  be  tried.  For  the  cure  of  the  complaint  there  is  no  known 
remedy.  Tonics,  cod-liver  oil,  change  to  a  warm  climate,  or  a  long  sea- 
voyage  seem  to  be  most  beneficial.  Tartar  emetic,  iodide  of  potassium, 
alkalies  and  their  carbonates,  mercury,  inhalations  of  iodine,  and  various 
other  remedies  have  been  tried,  but  usually  without  success. 

IV.  Dilatation  op  the  Bronchi — Bronchjectasis. 

jSjTIOLOGy. — Bronchiectasis  generally  arises  in  the  course  of  some 
chronic  lung-disease,  especially  bi'onchitis,  2ihthisis,  and  chronic  inter- 
stitial pneumonia.  Its  immediate  causes  are  supposed  to  be: — I.  Morhid 
changes  in  the  walls  of  the  bronchi,  diminishing  their  resisting  power. 
2.  Increased  pressure  of  air  from  within,  either  during  cough  in  parts 
unsupported ;  or  during  inspiration,  in  consequence  of  obliteration  of  a 
number  of  air-vesicles,  the  dilatation  of  the  bronchi  being  then  compen- 
satory. 3.  Persistent  pressure  of  stagnant  secretion.  4.  Contraction  of 
lung  tissue,  in  connection  with  chronic  interstitial  pneumonia,  the  enclosed 
bronchi  becoming  dilated  in  the  process. 

Anatomical  Charactkrs. — The  bronchi  may  be  extensively  dilated, 
and  of  a  fusiform  or  cylindi^ical  shape ;  or  they  present  one  or  more 
limited  globular  or  sacculated  enlargements.  Their  size  varies  con- 
siderably, and  they  may  form  definite  cavities  as  large  as  a  pea  or 
marble.  After  a  time  their  inner  surface  becomes  irregular,  and  occa- 
sionally ulcerated;  they  contain  a  muco-purulent  or  purulent  substance, 
which  is  often  foetid ;  and  they  are  sometimes  the  seat  of  gangrene  or  of 
haemorrhage.  Theii'  contents  may  ultimately  dry  up,  becoming  caseous 
and  even  calcareous  ;  and  finally  the  dilated  tubes  may  become  obliterated. 

Symptoms. — The  only  significant  symptom  of  dilated  bronchi  is  the 
occurrence  of  severe  paroxysms  of  cough  at  intervals,  ending  with 
abundant  expectoration,  which  is  discharged  with  much  difficulty,, 
depositing  a  thick  sediment  on  standing,  being  often  exceedingly  foetid, 
and  also  containing  caseous-looking  particles  or  masses,  which  are 
made  up  of  pus-corpuscles,  detritus,  acicular  crystals  of  palmitic  and 
stearic  acids,  bacteria,  and  twisted  threads  of  leptothrix.  The  expired 
air  has  often  an  extremely  foul  odour,  especially  dui'ing  cough,  and  it 
taints  the  entire  atmosphere  of  the  room. 

Physical  Signs. — The  signs  which  may  give  evidence  of  bronchiec- 
tasis are  : — I.  Tuhnlar  percMssion-sound  occasionally.  2.  Loud  bronchial, 
blowing,  tubular,  or  cavernous  breath-sound,  which  may  be  heard  after 
a  cough  where  previously  absent.  3.  Vai'ious  moist  rales,  which  may  be 
of  hollow  character.    4.  Loud  bronchophony  or  pectoriloquy. 

Treatment. — The  chief  matter  requiring  attention  is  to  see  that  the 
morbid  products  are  not  allowed  to  stagnate  in  the  dilated  bronchi,  the 
patient  being  encouraged  to  cough,  and  expectoration  being  assisted. 
The  spata  may  be  improved  and  limited  in  their  amount  by  means  of 
inhalations  of  carbolic  acid,  creasote,  or  other  antiseptics.  Attempts 
have  been  made  to  empty  bronchiectatic  cavities  by  operation,  but  the 
results  have  not  been  very  satisfactory  in  most  cases. 
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Chapter  IX. 

PULMONARY   CONGESTION-  -(EDEMA— HEMORRHAGE. 

These  morbid  conditions  may  be  considered  together,  as  they  are  in 
many  instances  but  stages  of  the  same  process. 

Etiology. — Hypersemia  of  the  lungs  may  be  active,  meclLaaical,  or 
passive.  Active  congestion  I'esults  from : — i.  Increased  cardiac  action 
from  any  cause.  2.  Probably  hypertrophy  of  the  right  ventricle  sometimes. 
3.  Irritation  set  u]^  by  certain  conditions  of  the  air  inspired,  or  by 
morbid  formations  in  the  lungs.  4.  Various  pulmonary  aifections 
■which  interfere  with  tJie  capillary  circulation,  in  some  parts  of  the  lungs, 
in  consequence  of  which  the  vessels  of  other  parts  become  overloaded. 
5.  Inflammatory  pulmonary  diseases,  of  which  congestion  is  the  hrst 
stage,  and  which  it  often  accompanies.  6.  Obstruction  to  the  entrance  of 
air  into  the  lungs  during  inspiration,  and  hence  I'arefaction  of  the 
residual  air,  with  diminished  pressure  on  the  vessels.  The  causes  of 
mechanical  hypersBmia  are  : — -1.  Some  cardiac  disease  in  the  great 
majority  of  cases,  interfering  with  the  passage  of  blood  through  the  left 
cavities  of  the  heart,  especially  mitral  disease,  but  probably  also  a  feeble 
and  dilated  condition  of  the  left  ventricle.  2.  Very  rarely  a  tumour 
pressing  on  the  pulmonary  veins.  Passive  congestion  is  most  frequently 
observed  in  connection  with  low  fevers  and  other  conditions  which 
greatly  depress  the  action  of  the  heart,  and  distui-b  the  capillary  circula- 
tion, especially  in  aged  and  feeble  individuals  ;  it  is  seen  chiefly  in 
dependent  parts,  usually  the  bases  and  posterior  portions  of  the  lungs,  on 
account  of  the  influence  of  gravitation,  and  the  congestion  is  then  termed 
hypostatic.  Probably  it  may  also  arise  in  connection  with  a  very  Aveak 
dilated  right  ventricle. 

Pulmonary  cedema  is  as  a  rule  the  result  of  long-continued  or  intense 
congestion  from  any  cause,  but  especially  when  this  is  associated  with 
cardiac  disease.    It  may  be  but  a  part  of  general  dropsy. 

Hannorrhage  into  the  lungs  may  occur  under  the  following  circum- 
stances : — 1.  As  a  result  of  congestion.  2.  From  the  lodgment  of  an 
embolus  in  one  of  the  branches  of  the  pulmonary  artery.  This  embolus 
is  usually  associated  with  cardiac  disease,  and  is  detached  from  a  clot  in 
the  right  venti-icle,  but  it  may  be  conveyed  from  more  distant  parts. 

3.  Prom  a  diseased  cotidition  of  branches  of  the  pulmonary  artery. 
This  often  materially  aids  in  the  causation  of  j)ulmonary  haemorrhage. 

4.  As  a  consequence  of  injury  affecting  the  lungs.  5.  In  connection  with 
pulmonary  diseases,  such  as  morbid  growths,  cavities,  or  iilceration  in 
the  lungs,  particularly  in  cases  of  phthisis  or  cancer.  6.  Owing  to  some 
m.orbid  condition  of  tlie  blood,  such  as  that  associated  with  scurvy, 
purpura,  or  malignant  fevers. 

Anatomical  Characters. — Hyperemia  of  the  lung  gives  rise  to  a 
more  or  less  deep-red  colour,  which  may  become  bluish,  purple,  livid,  or 
blackish-red.  The  part  affected  is  enlarged,  relaxed,  and  moist ;  crepi- 
tates imperfectly ;  and  a  quantity  of  aerated  bloody  fluid  escapes  from 
its  tissue  on  section.  Pieces  of  congested  lung  float  in  water.  In  extreme 
cases  the  vesicular  structure  is  scarcely  apparent,  and  the  tissue  breaks 
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down  very  readily,  this  condition  being  termed  splenifi.cation.  Hypostatic 
congestion  may  end  in  hypostatic  pneumonia. 

CEdema  is  necessarily  chiefly  observed  in  dependent  parts,  and  is 
always  present,  more  or  less,  when  the  lungs  are  congested.  When  the 
condition  is  marked,  the  lungs  are  enlarged,  tense,  and  do  not  collapse 
when  the  chest  is  opened ;  while  they  have  a  peculiar  feel,  and  after 
pressure  retain  the  impression  of  the  finger  for  a  time.  The  tissues  are 
very  moist,  and  on  section  a  large  quantity  of  serous  fluid  escapes,  either 
blood-stained  or  colourless,  and  it  may  or  may  not  be  frothy.  The  lungs 
are  either  congested,  or  pale  and  ansemic. 

Haemorrhage  into  the  lungs  is  described  as  occurring  under  four 
forms,  namely: — 1.  Circumscribed  or  7iodular — Htemorrhagic  infarction  or 
pulmonary  apoplexy.  2.  Diffuse  or  true  pulmonary  haemorrhage.  3.  Inter- 
lohular.  4.  Petechial,  in  connection  with  blood-diseases.  The  last  two 
are  very  rare,  and  do  not  call  for  further  notice. 

Haimorrhagic  infarction  is  due  to  embolism  from  the  right  cavities  of 
the  heart  or  the  systemic  veins,  and  the  blood  comes  from  the  capillaries 
of  the  pulmonary  artery,  collecting  within,  as  well  as  outside  the  alveoli 
and  miniate  bronchi,  but  there  is  no  laceration  of  tissue.  The  size  of  an 
accumulation  varies  considerably,  depending  upon  that  of  the  branch  of 
artery  obstructed,  and  it  may  measure  from  half  an  inch  to  four  inches 
or  more  in  diametei'.  When  situated  in  the  interior  of  the  lung,  the 
infarction  is  large;  when  near  the  surface  it  is  small  and  wedge-shaped 
or  pyramidal,  with  the  base  projecting  outwards  a  little  beyond  the 
surface.  The  most  frequent  seats  of  infarction  are  the  interior  of  the 
lower  lobe,  and  the  vicinity  of  the  root  of  the  lung,  but  at  the  same  time 
thei'e  may  be  others  more  superficial,  and  they  are  often  numerous. 
Each  htemorrhage  is  circumscribed  and  defined,  and  it  may  only 
correspond  to  a  single  lobule,  but  the  surrounding  tissi^e  is  congested  and 
oedematous.  A  pulmonary  infarction  feels  very  fii-m  and  hard;  a  section 
presents  a  solid,  airless,  slightly-granulated,  dark-red  or  blackish  ap- 
pearance ;  while  coagulated  blood  can  often  be  scraped  away,  and  then 
the  lung- structure  may  become  perceptible. 

Apoplectic  clots  in  the  lungs  are  liable  to  the  usual  changes,  and  the 
blood  may  ultimately  be  completely  removed,  the  tissues  being  restored 
to  their  normal  condition.  In  many  cases  a  permanent,  blackish, 
pigmented  knot  is  left.  Pneumonia  is  sometimes  excited,  or  an  abscess 
may  form,  the  clot  softening  in  the  centre  ;  or  it  may  undergo  caseous  or 
calcareous  degeneration,  and  become  subsequently  encapsuled. 

In  the  diffuse  form  of  haemorrhage  a  vessel  of  some  size  gives  way, 
the  lung-tissue  being  lacerated,  and  an  irregular  potential  cavity  being- 
formed,  varying  in  size,  and  containing  a  mixture  of  fluid  and  clotted 
blood.  The  pulmonary  pleura  may  rupture,  the  blood  consequently 
escaping  into  the  pleural  cavity. 

In  cases  of  hsemorrhage  into  the  lung  in  connection  with  hajmoptysis 
from  phthisis,  my  colleague,  Dr.  Reginald  Thompson,*  has  described  two 
classes  of  anatomical  appearances.  The  first  consist  of  well-defined 
circumscribed  nodules,  of  an  oval  or  round  form,  in  colour  vaiying, 
according  to  their  age,  from  blood-red  to  yellowish-red  and  white,  in 
size  ranging  from  |  of  an  inch  to  an  inch,  but  being  generally  about  \ 
an  inch  in  diameter,  marked  in  their  centre  with  the  openings  of  two 
or ,  more  bronchioles  which  are  usually  surrounded  or  spotted  with 

*  "  Medico-Chirurgical  Transactions,"  Vol.  LXI.,  p.  253. 
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pigment ;  they  have  a  sliglitly  granular  surface  when  red,  but  when 
white  are  firm,  tough,  unyielding,  and  hard.  They  show  a  mai'ked 
tendency  to  separate  ai'ound  their  circumference  from  the  lung-tissue 
which  surrounds  them.  These  nodules  are  usually  regarded  as  pneu- 
monic, but  Dr.  Thompson  believes  that  they  are  altered  blood.  More- 
ovei',  he  considers  that  they  are  not  the  results  of  a  ha'moi'rhage  in 
situ,  for  they  may  be  found  in  the  lung  opposite  to  that  which  is  the 
source  of  the  bleeding.  Nor  are  they  due  to  the  simple  gravitation  of 
the  blood  dribbling  downwards,  as  they  are  found  in  the  apex  of  the 
lung.  The  localities  which  they  occupy  are  sometimes  the  upper  lobe, 
where  they  run  into  each  other  and  occasionally  form  leather  large 
masses ;  the  base,  being  often  found  close  to  the  periphery  of  the 
diaphragmatic  surface,  and  sometimes  only  in  a  nairow  region  cor- 
responding to  the  arched  part  of  the  diaphragm  ;  and  the  anterior 
axillary  border  close  to  the  periphery,  in  the  i-egion  of  the  nipjjle,  oi' 
between  the  third  and  fifth  ribs.  J)r.  Thompson  regards  these  nodules 
as  due  to  the  forcible  impaction  of  clotted  blood,  driven  from  a  distance 
into  the  bronchi  and  alveoli  by  forced  respiratory  effoi'ts.  The  second 
group  of  appeai'ances  arise  from  ha?moiThage  iv.  situ,  of  some  violence, 
and  producing  laceration  and  contusion  of  the  lung-tissue.  They  consist 
of  irregular  blackened  patches,  sometimes  of  considerable  size,  as  much 
as  two  inches  and  a  half  across,  which  may  be  found  in  the  upper  part 
of  the  lower  lobes,  or  irregularly  placed  in  the  upper  lobe.  They  are 
formed  of  calcareous  matter,  loosely  coherent,  mingled  with  the  black 
pigment  of  old  blood,  and  surroiinded  with  a  dehued  but  irregular 
envelope  of  some  thickness,  which  is  deeply  pigmented  with  the  same 
black  granules.  Occasionally  the  yellow  colouring  matter,  which  is 
often  found  in  old  blood-clots,  is  observed  scattered  about. 

Allusion  may  be  made  here  to  a  condition  knov/n  as  hrown  induration 
of  the  lung.  This  follows  long-continued  pulmonaiy  congestion,  especially 
that  due  to  mitral  disease,  and  it  is  characterized  by  the  accumulation  of 
granular  yellowish  pigment,  probably  of  the  nature  of  ha^matoidine, 
in  enlarged  epithelial  and  gi'anular  cells,  which  collect  in  the  alveoli ; 
accompanied  with  varicose  dilatation  of  the  capillaries  ;  and  probably 
thickening  of  the  alveolar  walls.  The  pigment  may  become  black,  and 
may  finally  be  found  free.  The  lungs  are  inci'eased  in  bulk,  and  do  not 
collapse;  they  feel  heavy,  compact,  and  inelastic  ;  and  present  a  yellowish 
tint,  passing  into  brown  or  reddish-brown.  On  section,  in  addition  to 
the  general  change  in  colour,  red  spots  are  seen,  shading  into  black,  and 
a  brownish  fluid  may  be  expressed.  Various  degrees  of  the  change  are 
observed,  and  the  extent  of  tissue  affected  differs  much  in  different  cases, 
while  infarctions  are  often  present  at  the  same  time. 

Symptoms. — The  symptoms  resulting  from  jiulmonary  congestion  and 
its  consequences  are  not  easy  to  define,  as  they  are  usually  only  exacer- 
bations of  previouslj'-existing  phenomena.  One  of  the  most  obvious  is 
dyspnoea.,  either  coming  on  foi'  the  fii'st  time,  or  being  more  intense  than 
befoi'e,  and  sometimes  amounting  to  orthopncea.  A  feeling  of  tightness 
or  oppression  is  often  experienced  across  the  chest,  but  pain  is  generally 
absent.  There  is  more  or  less  cough,  which  in  pulmonary  a-dema  is 
attended  with  very  profuse  watery  expectoration  ;  and  when  ha?nioi-i'hage 
takes  place,  a  variable  quantity  of  blood  is  usually  discharged,  which 
may  have  a  dull-bi'ownish  or  bister-colour,  or  be  almost  black.  If  a-c-lot 
excites  inflammation,  pyrexia  and  other  symj^toms  indicating  this  com- 
plication will  supervene. 
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Physical    Signs. —  1.   liespiratory   movements  are  often  diminished. 

2.  Percussion-sound  may  be  at  first  abnormally  clear  in  pulmonary  con- 
gestion ;  but  afterwai'ds  becomes  more  or  less  deficient  at  the  bases. 
There  may  be  localized  dulness  in  connection  with  a  large  hsemon-hage. 

3.  Respiratory  sounds  are  usually  weak  and  hai'sh ;  over  the  seat  of 
hremorrhage  they  may  be  bronchial.  4.  Ctjdema  is  characterized  by 
abundant,  small,  liquid,  bubbling  rales ;  localized  moist  rales  may  also  be 
perceptible  over  the  part  of  the  chest  corresponding  to  pulmonary 
liEemorrhage,  and  here  signs  of  pneumonia  or  abscess  may  subsequently 
be  detected.  5.  Vocal  fremitus  and  resonance  may  be  increased  or 
diminished,  but  are  quite  unreliable. 

Prognosis. ^ — As  a  rule  the  affections  now  iinder  discussion  are  serious,, 
and  they  often  inci'ease  the  gravity  of  the  pi-ognosis  considerably,  because 
thej''  complicate  other  dangerous  conditions. 

Treatment. — Much  will  depend  on  the  exact  nature  and  extent  of  the 
morbid  changes  ;  and  on  the  conditions  which  cause  them,  or  with  which 
they  are  associated.  Free  diy-cupping  of  the  chest  is  often  very  useful 
in  pulmonary  congestion,  and  sometimes  local  removal  of  blood  is 
indicated.  It  is  important  to  attend  to  posture  ;  and  to  keep  the  patient 
at  I'est.  Good  diet  and  stimulants  are  frequently  necessary.  Care  must 
be  taken  in  cases  of  oedema  that  the  fluid  be  not  allowed  to  accumulate 
in  the  lungs,  and  congh  must  be  encouraged.  In  diffuse  haemorrhage 
astringents  are  i-equired.  Remedies  which  act  upon  the  heart  may  be  of 
much  service,  especially  digitalis. 


Chapter  X. 

PNEUMONIA— INFLAMMATION  OF  THE  LUNGS. 

Inflammation  of  the  tissues  of  the  lungs  occurs  under  different  forms, 
each  of  which  requires  separate  consideration. 

I.    Acute  Croupous  Pneumonia — Lobar  Pneumonia. 

Etiology. — Predisposing  Causes. — 1.  Age.  Most  cases  of  acute  lobar 
pneumonia  occur  between  2U  and  30  years  of  age,  but  no  age  is  exempt, 
and  the  young  and  old  are  very  liable  to  suffer.  2.  Sex.  More  males 
are  attacked,  probably  from  their  gi'eater  exposure  to  the  exciting 
causes.  8.  Social  position.,  habits,  and  occupatioti.  Poverty,  residence 
in  lai'ge  towns,  intemperance,  and  occupations  involving  exposure  or 
over-exertion,  predispose  to  pneumonia.  4.  State  of  health.  Acute 
pneumonia  is  very  liable  to  occur  in  those  who  are  constitutionally 
feeble,  or  who  suffer  from  any  lowering  chronic  or  acute  disease  ;  as  well 
as  during  convalescence  from  the  latter.  Not  uncommonly,  however,  it 
attacks  persons  in  the  most  robust  health.  5.  Previous  attacks  increase 
the  liability  to  the  complaint.  6.  Climate  and  season.  Those  charac- 
terized by  coldness,  rapid  changes  in  temperature,  much  moisture,  or 
the  prevalence  of  northerly  and  easterly  winds,  greatly  predispose  to 
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attacks  of  pneumonia.  7.  Family  or  indivitlnal  yredlsposition  appears 
to  exist  in  some  cases. 

Exciting  causes. — 1.  Most  cases  of  primary  pneumonia  arise  from  a 
cold,  iiHluced  l)y  a  sudden  chill  when  the  body  is  heated  or  perspiring; 
by  exposure  to  cold  or  wet ;  or  by  a  cold  draught.  2.  Direct  irritation 
not  infi-equently  sets  up  pneumonia,  which  irritation  may  be  due  to  the 
inhalation  of  very  hot  or  cold  air,  or  of  irritating  gases  ;  foreign  bodies 
reaching  the  bronchi,  such  as  food;  blood,  especially  apoplectic  clots; 
or  morbid  formations,  for  example,  tubercle,  cancer,  tliphtheritic  or 
croupous  exudation.  8.  Injury  to  the  chest  often  excites  local  inflam- 
mation, such  as  contusion,  fracture  of  the  ribs,  or  a  perforating  wound. 
It  has  been  stated  that  violent  exertion  is  occasionally  a  cause  of  pneu- 
monia, but  this  is  very  doubtful.  4.  Pneumonia  is  frequeiitlj  secondary 
to  vai'ious  acute  affections,  especially  low  fevers  and  blood-diseases,  such 
as  measles,  small-pox,  typhus,  typhoid,  pyfemia,  acute  rheumatism,  and 
puerperal  fever.  It  is  also  very  apt  to  arise  in  the  course  of  chronic  blood- 
diseases,  but  in  these  cases  there  is  some  other  exciting  cau.se,  which  may 
be  ^^ndiscovel•able,  acting  on  a  depi-aved  system.  5.  2?yj/f/r;«  ('c  pneumonia 
sometimes  occurs,  due  to  unfavoui'able  hygienic  conditions.  The  com- 
plaint also  may  assume  this  character  in  connection  with  influenza  or 
other  e])idemic  diseases,  especially  if  there  is  much  over-crowding,  with 
deficient  ventilation.  It  is  also  said  to  prevail  in  malaiial  districts. 
Under  certain  cii'cumstances,  as  in  the  epidemic  of  pneu^monia  Avhich 
prevailed  in  Middlesborough  and  its  neiglibourhood,  it  appeal's  to  be 
distinctly  infectious,  the  contagion  being  conveyed  by  the  breath,  and 
also  by  means  of  infected  sewer  and  drain  emanations  (Ballard). 
6.  Intense  or  long-continued  pulmonary  congestion,  particularly  if  asso- 
ciated with  more  oi-  less  collapse,  is  very  liable  to  cause  pneumonia, 
especially  that  which  results  from  heart-disease,  or  the  hypostatic 
congestion  which  affects  dependent  parts  in  old  and  weak  individuiils 
who  are  confined  to  bed  from  any  cause — hypostatic  'pneumonia. 

Acute  primary  pneumonia  has  been  regarded  as  a  specific  fever  or 
acute  infective  disease,  of  which  the  pulmonary  inflammation  is  but  a 
local  manifestation  ;  and  it  is  now  atti'ibuted  by  many  to  the  action  of  a 
specific  organism.  Klebs,  Koch,  Friedlander,  and  others  have  described 
sjiecific  micrococci,  which  have  been  found  in  tlie  exudation,  in  the 
lymphatics  of  the  lungs,  and  in  blister-fluid.  It  has  also  been  affirmed 
that  pneumonia  has  been  produced  in  rabljits  liy  injection  of  the  culti- 
vated pneumococci,  and  in  mice  by  inhalation  of  spray  charged  with 
them.  Klein  has  described  a  peculiar  bacillus  as  present  in  the  lung-juice 
and  fresh  sjiuta.  Hueter  and  Ogston  would  attribute  the  disease  to 
organisms  in  the  atmosphere,  whicli  ordinarily  set  up  inflammation.  Sir 
Andrew  Clark  maintains  that  ti-ae  pneumonia  is  not  an  inflammation  at 
all. 

Anatomical  Characters. — Pneumonia  is  characterized  pathologically 
by  liypersemia  and  oedema  of  the  lung-tissue  ;  followed  by  the  formation 
of  a  fibrinous  exudation  in  the  interior  of  the  air-vesicles  and  minute 
bronchi,  which  undergoes  certain  changes.  It  is  necessary  to  desciibe 
the  appearances  presented  at  different  stages  of  the  disease. 

Dr.  Stokes  desciibed  a  pyeliminary  stage,  characterized  by  brilliant 
arterial  redness  of  the  pulmonary  tissue,  with  abnormal  diyness,  but  no 
othei'  altei'ations.    Those  nsunlly  seen,  however,  are  as  follows:  — 

First  or  Engorgement-stage. —  Colour  is  dark-red,  leddisii-brown, 
violet,  or  livid  ;  not  uniform,  but  mottled.    The  lung  feels  heavy  ;  and  the 
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affected  part  is  firmer,  more  resisting,  and  less  elastic  than  in  health, 
retaining  impressions  of  the  finger,  and  crepitating  imperfectly.  On 
section  a  quantity  of  reddish  or  brown  bloody  serum  escapes,  which  is 
more  or  less  afirated,  and  somewhat  viscid.  The  lung-tissue  is  still  per- 
ceptible, and  pieces  of  the  organ  float  in  water.  Consistence  is  dimi- 
nished, the  tissue  being  more  easily  torn. 

Second  or  Exudation-stage— Red  hepatization— Colour  is  more 
uniform  and  dull-reddish.  Weight  is  renuirkably  inci-eased  ;  and  the 
lung  is  sometimes  evidently  distended,  being  marked  by  the  ribs.  The 
affected  part  feels  solid  and  firm,  absolutely  inelastic,  and  non- crepitant. 
A  section  presents  a  dull  reddish-brown  colour,  with  some  gTeyish 
variegation,  and  is  opaque,  but  the  hue  becomes  brighter  after  exposure. 
Very  little  fluid  escapes,  often  none  except  on  pressure,  what  is  then 
obtained  being  thick,  dirty,  sanguineous,  and  non-aerated.  A  charac- 
teristic granular  appearance  is  usually  visible,  especially  on  tearing  the 
affected  tissue,  but  it  is  less  marked  in  children,  or  when  the  exudation  is 
of  soft  consistence,  as  is  the  case  in  low  fevers,  and  when  the  disease 
attacks  old  people.  All  trace  of  lung-texture  has  disappeared,  and  the 
tissues  ai-e  very  brittle,  breaking  down  easily  under  pressure.  Frag- 
ments of  the  solidified  lung  sink  in  water  instantly.  The  microscope 
reveals  amorphous  fibrin,  with  abundant  newly-formed  cells,  and  some 
granules  ;  micrococci  have  also  been  observed. 

Third  stage. — Grey  hepatization.- — In  this  stage  the  colour  gradually 
changes,  becoming  ultimately  grey,  combined  with  a  greenish  or  yellowish 
tint.  The  granular  appearance  on  section  is  less  distinct  or  altogether 
lost,  and  the  lung-tissue  becomes  more  or  less  soft  or  pulpy.  A  quantity 
of  dirty,  greyish,  almost  puriform  fluid  escapes,  either  spontaneously,  or 
on  pressure  or  scraping.  This  stage  presents  various  grades,  from 
slight  softening  to  what  is  termed  pnrnlent  infiltraiion.  The  changes 
consist  in  excessive  cell-formation,  with  fatty  degeneration  and  liquefac- 
tion of  the  inflammatory  products.  In  favourable  cases  these  materials 
are  ultimately  either  absorbed  or  expectorated,  and  the  lung-tissue 
remains  unaltered  in  its  structure. 

Such  being  the  ordinary  course  of  a  case  of  pneumonia,  other  patho- 
logical terminations  are  observed  in  some  instances,  namely  : — 1.  Forma- 
tion of  one  or  more  abscesses,  which  ultimately  may  either  open  into  the 
bronchi,  the  pus  being  discharged,  and  a  cavity  being  left;  or  communi- 
cate with  the  pleura ;  or  become  encapsuled,  the  contents  undergoing 
cheesy  or  calcareous  changes,  and  the  spaces  being  finally  completely 
closed  up.  2.  Gangrene.  3.  Caseous  degeneration  and  destruction  of 
lung-tissue.    4.  Chronic  induration  or  cirrhosis. 

The  right  lower  lobe  is  the  most  frequent  seat  of  acute  pneumonia, 
but  the  inflammation  may  spread  through  an  entire  lung,  or  may  involve 
more  or  less  of  both  organs.  Sometimes  it  begins  in  the  middle  of  the 
upper  lobe,  or  at  the  apex ;  and  in  old  or  cachectic  subjects  it  often 
extends  from  above  downwards. 

The  parts  of  the  lungs  which  are  not  pneumonic  frequently  present 
a  congested  and  oedematous  appearance  ;  while  more  or  less  bronchitis 
is  present.  Pleuritic  exudation  is  commonly  observed,  and  in  some  cases 
there  is  a  variable  amount  of  fluid-effusion,  constituting  what  is  properly 
termed  pleuro-pneumonia."  Sometimes  the  sub-pleural  lymphatics 
corresponding  to  the  seat  of  pneumonia  are  distended  with  inflammatory 
products,  giving  a  marbled  appearance  to  the  surface.  The  bronchial 
glands  are  much  enlarged,  pinkish-grey,  and  soft.    Occasionally  the 
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mediastinnm  is  extensively  infiltrated  with  a  gelatinous  exudation. 
Pericarditis  and  peritonitis  may  also  be  associated  with  pneumonia. 
Acute  meningitis  occurs  as  an  exceptional  complication  ;  and  a  form  of 
ulceration  of  the  larynx  is  also  met  with  in  some  instances.  The 
right  cavities  of  the  heart  and  the  general  venous  system  tend 
to  be  over-loaded,  the  various  organs  being  congested  ;  and  fibrinous 
coagula  are  liable  to  form  in  the  heart  and  vessels,  the  blood 
being  exceedingly  rich  in  fibrinogenous  elements,  exhibiting  the  "  buffv  " 
coat  markedly. 

Symi'TOMs.— In  some  cases  an  attack  of  pneumonia  is  preceded  for  a 
s^ort  tune  by  premoidfor,,  symptoms,  indicating  general  indisposition. 
1  nmary  pneumonia  usually  sets  in  very  suddenly  or  acutely  the  inva- 
sion being  as  a  rule  attended  with  a  single,  severe,  and  more  or  less 
prolonged  rigor.  There  may  be  great  prostration,  with  pyrexia ;  severe 
vomiting;  or  nervous  symptoms,  namely,  headache,  delirium,  restless- 
ness stupor,  or  in  children  convulsions.  The  symptoms  of  the 
estabhsiied  disease  are  local  and  general. 

Local.    Pain  in  the  side  is  usually  complained  of,  occasionally  com- 
mencing simultaneously  with  the  rigor,  or  even  preceding  it  but  as  a 
rule  only  setting  in  after  a  variable  interval  has  elapsed.    Its  seat  is 
generally  about  the  mammary  region  ;  and  though  considerable  in  deo-ree 
it  IS  not  very  intense  in  most  cases,  at  all  events  for  any  lengthened  period' 
being  tolerably  easily  relieved  ;  it  may,  however,  be  agonising.   In  charac- 
ter it  is  commonly  stabbing  or  piercing,  being  increased  by  a  deep  breath 
and  by  cough.  Tenderness  is  often  observed,  and  sometimes  hyperesthesia 
of  the  skm.  Dyspna^a  is  an  early  and  prominent  symptom,  as  evidenced 
by  the  sensations  of  the  patient ;  by  the  rapidity  of  the  breathing,  which 
however  is  usually  abrupt  and  shallow  ;  by  the  working  of  the  nostrils  • 
and  by  difficulty  of  speech.    The  pulse-respiration  ratio  is  greatly  dis- 
turbed, the  respirations  usually  ranging  from  30  to  60,  or  occasionally 
even  reaching  80  per  minute.    There  may  be  orthopna'a.    Cough  also 
commences  very  soon.    It  does  not  come  on  in  violent  paroxysms  but  is 
short  and  hacking,  being  often  of  a  spasmodic  character  and  diffi'cult  to 
repress,  especially  when  the  patient  is  made  to  breathe  deeply  or  to  sit 
up,  while  the  act  causes  much  distress.    Expectoration  speedily  ensues 
the  sputa  presenting  peculiar  characters.    They  are  scarcely  at  all 
trothy,  but  exceedingly  viscid  and  adhesive,  so  that  they  are  discharo-ed 
with  much  difficulty,  often  having  to  be  wiped  from  the  mouth,  and  not 
tailing  out  when  the  vessel  which  receives  them  is  overturned.  They 
present  a  "  rusty  "  colour,  or  various  tints  of  red,  owing  to  admixture  of 
blood,  but  as  the  disease  progresses  changes  of  colour  are  observed 
passing  through  different  shades  of  yellow,  until  finally  the  expectora- 
tion becomes  merely  bronchitic  in  character.    The  microscope  reveals 
epithelium;  blood-discs;  so-called  granular  or  exudation  cells  -  some- 
times minute  ramifying  coagula,  which  may  be  evident  to  the'  naked 
eye  as  s^nall  structureless  masses  in  the  sputa ;  and  later  on  pigment- 
cells  or  tree  pigment ;  abundant  granules  and  oil-globules  ;  free  nuclei  • 
or  pus-cells.    Chemical  examination  i-eveals  the  iJi-esence  of 


albumen  ;  often  a  little  sugar  ;  salts,  especially  chlorides ;  and,  it  is 
saicl,_ occasionally  a  special  acid.  The  expired  air  may  be  cool,  and  is 
clebcient  m  carbonic  anhydride. 

Such  being  the  ordinary  local  symptoms  of  acute  pneumonia,  it  must 
08  borne  in  mmd  that  considerable  deviations  may  be  noticed,  deiiendent 
upon  the  age  and  condition  of  the  patient;  the'portion  and  extent  of 
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lung-tissue  affected ;  the  type  and  course  of  the  pneumonia ;  or  upon 
the  disease  being  secondary.  Pain  and  other  local  symptoms  are  some- 
times very  slight  or  absent — latent  pneumonia ;  while  the  sputa  may  be 
absent  or  merely  bronchitic,  or  in  low  cases  sometimes  pi^esent  the 
appearance  of  a  dark,  offensive,  thin  fluid,  resembling  liquorice  or 
prune- juice.    Occasionally  they  are  tinged  with  bile. 

General.  These  may  be  summed  up  as  high  pyrexia,  with  great 
depression  and  prostration. 

The  skin  in  pneumonia  soon  becomes  exceedingly  hot  and  dry,  having 
a  burning  acrid  feel.  Sometimes  perspiration  takes  place,  but  the  patient 
experiences  no  relief.  The  temperature  rises  with  great  rapidity  to  102°, 
103°,  105°,  or  even  higher.  The  maximum  is  generally  reached  on  the 
second  or  third  day,  but  the  temperature  may  continue  to  ascend  until 
near  the  termination  of  the  case.  It  has  been  known  to  rise  to  107°  in 
cases  which  have  recovered  ;  and  in  fatal  cases  it  has  attained  109-4°. 
In  a  large  number  of  instances  the  temperature  does  not  go  beyond 
103°  or  104°.  The  daily  variations  are  usually  as  follows : — The  tem- 
perature is  lowest  in  early  morning,  and  begins  to  rise  in  the  forenoon  or 
soon  after,  attaining  its  maximum  eaily  in  the  evening ;  it  then  falls, 
bat  in  some  cases  a  slight  rise  is  again  observed  at  midnight,  after  which 
a  gradual  fall  takes  place.  The  remission  ranges  from  -|°  to  2'5°,  but  is 
seldom  more  than  1'8°.  Usually  it  ceases  altogether  a  day  or  two  before 
the  crisis  occurs.  In  rare  instances,  when  pneumonia  is  associated  with 
intei-mittent  fever,  the  temperature  becomes  quite  normal  in  the  morn- 
ings— intermittent  pneum.onia.  An  extension  of  inflammation  or  a  relapse 
will  disturb  its  normal  course.  There  is  usually  considerable  flushing 
of  the  cheeks  in  pneumonia,  which  may  be  more  marked  on  the  affected 
side ;  sometimes  a  tendency  to  duskiness  or  lividity  is  noticed ;  or  the 
face  may  present  a  yellowish  earthy  tint.  The  expression  is  either  pain- 
ful and  anxious,  or  heavy  and  stupid.  Herpes  is  frequently  observed  on 
the  face  about  the  second  or  third  day. 

The  pulse  is  usually  frequent,  being-  as  a  rule  proportionate  to  the 
extent  of  the  pneumonia.  It  ranges  generally  from  90  to  120,  but  may 
be  much  above  this  rate.  At  first  stroug,  full,  and  incompressible,  it 
subsequently  becomes  weak,  small,  and  yielding,  dicrotic,  or  sometimes 
intermittent  or  irregular.  The  sphygmograpli  reveals  the  precise 
characters  of  the  palse. 

A  prominent  symptom  of  pneumonia  in  most  instances  is  the  great 
and  evident  prostration  and  feebleness  of  the  patient.  The  position 
assumed  is  generally  dorsal,  with  the  head  rather  high,  and  it  is  often 
only  with  difficulty  that  the  patient  can  be  made  to  sit  up. 

The  digestive  organs  present  to  a  marked  degree  the  ordinary  symptoms 
associated  with  pyrexia.  The  tongue  is  usually  much  furi'ed,  and  tends 
to  be  dry ;  and  the  lips  frequently  become  cracked.  As  occasional  and 
usually  unfavourable  symptoms  there  may  be  dysphagia ;  severe  vomit- 
ing ;  jaundice  with  enlarged  liver ;  or  diai-rhoea.  The  ordinary  cerebral 
symptoms  are  headache,  sleeplessness,  and  i-estlessuess,  often  combined 
with  slight  nocturnal  delirium.  The  urine,  in  addition  to  being  highly 
febrile,  frequently  contains  a  little  albumen,  and  chlorides  are  strikingly 
deficient  or  entirely  absent. 

In  some  cases  the  symptoms  assume  an  adynamic  character,  indicated 
by  a  dry  brown  tongue,  with  sordes  on  the  lips  and  teeth ;  and  low 
nervous  phenomena,  such  as  delirium,  stupor,  coma,  convulsions,  twitch- 
ing and  tremors,  and  disorder  of  the  special  senses — typhoid  pneumonia. 
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Tliis  course  of  events  is  pai-ticularly  apt  to  occnr  if  the  patient  is  old, 
very  weak,  or  intemperate  ;  if  tlje  disease  is  secondary  to  certain  acute 
and  chronic  affections,  or  is  attended  with  high  pyrexia  ;  or  if  it  termi- 
nates in  suppuration  or  gangrene,  which  causes  extreme  prostration. 
In  drunkards  tlie  symptoms  at  first  often  resemble  those  of  delirium 
tremens,  followed  by  collapse.  Occasionally  they  simulate  phenomena 
indicative  of  mania  or  cerebi'al  inflammation.  The  formation  of  pus  is 
usually  attended  with  severe  I'igors  and  increase  of  pyrexia.  If  it 
collects  in  an  abscess,  it  may  be  suddenly  discharged,  along  with  frag- 
ments of  lung-tissue. 

Sometimes  distinct  signs  of  cyanosis  supei-vene  in  pneumonia,  with 
distension  of  the  right  side  of  the  heai't  and  of  the  venous  system,  and 
the  foi'mation  of  coagula  in  the  pulmonary  vessels. 

Physical  Signs. — I.  Stokes's  stage.  At  this  time  the  only  sign  is 
a  harshness  and  i-oughness  of  the  breath-sounds  over  the  involved 
portion  of  lung,  these  being  usually  exaggei'ated  in  intensity.  I  have 
had  several  opportunities  of  verifying  that  this  stage  can  be  recognized. 

n.  Engorgement-stage. — 1.  Respiratory  movements  are  deficient, 
pai'tly  on  account  <_)f  pain.  2.  Vocal  fremitus  is  often  increased.  3.  Fer- 
cmsion-sound  is  usually  not  much  altered,  but  may  be  abnoiTOally  clear, 
or  slightly  deficient  in  resonance.  4.  Respirntory  sounds  are  hai-sh  and 
weak,  or  occasionally  somewhat  bronchial.  -5.  The  principal  physical 
sign  is  the  trite  crepitant  rale,  which  is  heard  over  the  affected  portion  of 

III.  Red  hepatization-stage. — 1.  There- may  be  slight  enlarge ment 
of  the  side.  2.  Mnremeiifs  are  gi'catly  impaired,  especially  expansion. 
3.  Vocal  fremitus  is  in  excess.  4.  Fercussion  as  a  rule  reveals  dulness 
with  increased  resistance ;  sometimes  the  percussion-note  is  rather 
hollow,  and  of  tubular  or  even  amphoric  quality.  In  basic  pneumonia 
a  tubular  or  tympanitic  note  can  sometimes  be  elicited  over  the  front  of 
the  upper  part  of  the  chest.  ."">.  The  respiratory  sounds  afford  one  of  the 
most  impoi'tant  signs  of  this  stage.  Fi'equently  they  are  typically 
tubulai',  dry,  high-])itclu'd,  whiffing  or  metallie  :  sometimes  merely 
blowing  oi'  bronchial,  (i.  (  'repit<int  rales  are  often  heard  at  the  con- 
fines of  the  inflamed  part.  7.  Vocal  or  cry-resonance  is  intensified,  high- 
pitelied,  sniffling,  and  metallic.  It  may  be  almost  segophonic  or  pectori- 
loquous  ;  and  occasionally  whispeiing  pectoriloquy  is  observed.  8.  There 
is  no  displacetnent  of  organs.  9.  The  heart-sounds  are  frequently  intensified 
over  the  affected  part. 

IV.  Resolution-stage.  The  chief  additional  physical  signs  of  this 
stage  are  ;v7/»,r  cri'pifitiit  rlioiicJuts ;  or  thin  hnbhliug  rales,  either  lai-ge 
or  small,  of  ringing  or  metallic  charactei'.  The  otliei'  abnormal  signs 
usually  disappear,  sometimes  with  great  rapidity,  in  other  cases  only 
slowly  and  gi'adually ;  sometimes  they  i-emain  peimanently.  The  dul- 
ness may  subside  in  patches.  Occasionally  slight  reti'action  of  the  chest 
follows  an  attack  of  pneumonia. 

The  signs  just  described  ai'O  commonly  observed  at  one  or  both  bases, 
but  may  be  noticed  at  the  apex  oi'  other  parts  of  the  lungs.  Variations 
may  be  met  with,  due  to  the  consolidation  becoming  exti-eme,  the  tubes 
being  completely  blocked  up  ;  to  the  inflamed  part  lying  deep  in  the 
lung ;  or  to  the  association  of  the  inflammation  with  the  remains  of 
previous  diseases,  or  with  pleuritic  effusion.  Diffuse  suppuration  gives 
rise  to  abundant,  liquid,  bubbling  rales.  Abscess  and  gangrene  are  followed 
by  the  signs  of  a  cavity.    The  signs  of  pulmonary  congestion  or  bron- 
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chitis  are  often  present  along  with  those  of  pneumonia.  In  the  unaffected 
parts  of  the  lungs  respiration  is  exaggerated. 

Terminations  and  Duration. — 1.  In  the  majority  of  cases  acute 
croupous  pneumonia  ends  in  complete  recovery  by  resolution.  Usually 
a  marked  crisis  takes  place,  the  temperature  falling  rapidly  to  or  even 
below  the  normal,  while  the  pulse  and  respirations  also  diminish  in 
frequency,  and  the  other  symptoms  speedily  abate,  convalescence  being 
soon  established.  This  happens  usually  from  the  third  to  the  eleventh 
day,  being  most  frequ^ent  about  the  end  of  the  first  week,  but  not  neces- 
sarily on  odd  days,  as  some  have  supposed.  The  crisis  is  attended  either 
with  profuse  perspiration  ;  wnth  an  abundant  discharge  of  urine,  which 
deposits  lithates,  oxalates,  and  phosphates,  or  sometimes  contains  blood ; 
or  occasionally  with  diarilicea,  epistaxis  and  other  hismorrhages,  or  the 
development  of  a  skin-eruption.  It  may  be  followed  by  considerable 
and  even  fatal  collapse.  In  some  cases  defervescence  takes  place  by 
lysis,  convalescence  being  protracted.  Recovery  may  gradually  ensue 
even  after  the  termination  in  gangrene  or  abscess.  A  relapse  sometimes 
happens.  2.  Death  may  occur  from  asphyxia ;  from  collapse  and 
exhaustion;  fi'om  failure  of  the  heart;  or  from  hyper-pyrexia.  This 
event  may  take  place  even  after  the  crisis,  owing  to  cardiac  failure. 
3.  Now'  and  then  pneumonia  becomes  chronic,  the  exudation  I'emaining 
unabsorbed,  and  the  lung  solid ;  while  the  symptoms  continue,  with 
irregular  fever  and  loss  of  flesh.  Ultimately  a  form  of  phthisis  is  liable 
to  be  set  up. 

Diagnosis. — This  subject  will  again  be  considered  under  the  general 
diagnosis  of  acute  lung-affections.  At  present  it  is  only  needful  to  call 
attention  to  the  fact  that  pneumonia  often  comes  on  insidiously,  and 
whenever  this  is  pi'obable,  the  chest  should  be  examined  at  frequent 
intervals.  This  disease  may  also  simulate  low  fevers  ;  cerebi-al  inflam- 
mations ;  or  acute  alcoholism. 

Prognosis. — Different  observers  have  given  very  conflicting  statements 
as  to  the  rate  of  mortality  in  pneumonia,  and  no  doubt  this  varies 
materially  under  different  circumstances,  but  it  must  always  be  looked 
upon  as  a  serious  affection.  In  the  "  Collective  Investigation  Record  " 
the  mortality  is  given  as  18  per  cent,  in  1,065  cases.  The  chief  circam- 
stances  which  increase  the  danger  are : — very  early  or  advanced  age  ; 
the  female  sex  ;  pregnancy ;  debility  from  any  cause,  or  predisposition 
to  tubercular  disease  ;  previous  intemperance ;  the  presence  of  chronic 
pulmonary,  cardiac,  or  renal  disease ;  extensive  adhesions  of  the  pleura 
or  pericardium  ;  the  disease  being  secondary  ;  both  lungs  being  involved, 
or  the  whole  of  one,  or  its  central  or  upper  part ;  the  sputa  being  very 
jibundant  and  watery,  or  like  prune-juice,  or  absent  along  with  signs  of 
accumulation  of  materials  in  the  lungs ;  the  termination  in  diffuse  sup- 
puration, abscess,  or  gangrene  ;  prolonged  high  fever  or  hyper-pyrexia ; 
the  development  of  typhoid  and  low  nervous  symptoms,  or  of  those 
indicating  marked  collapse  ;  signs  of  apnoea ;  the  existence  of  serious 
complicatioiis,  such  as  gastro-enteritis  or  pericarditis  ;  and  a  low 
epidemic  type.  It  must  not  be  foi'gotten  that  in  cases  of  sevei'e  pneu- 
monia the  patient  may  die  from  cardiac  failure  even  after  the  crisis  has 
occurred,  and  all  danger  has  apparently  passed  away.  Moieovei%  the 
consolidation  of  the  lung  does  not  always  clear  up  satisfactorily,  and 
then  the  ultimate  result  is  very  doubtful.  Should  the  case  tei'minate 
in  phthisis  under  such  circumstances,  many  believe  that  the  disease  is 
originally  tubercular. 
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Treatment. — Very  many  plans  have  been  advocated  for  the  treatment 
of  acute  croupous  pneumonia,  but  it  is,  in  my  opinion,  most  objection- 
able to  adhere  to  any  constant  and  routine  method,  and  evexy  case 
ought  to  be  carefally  and  thoroughly  studied,  and  dealt  with  on  its 
own  merits.  Furthei',  it  must  be  borne  in  mind  that  the  treatment  may 
require  to  be  altered  or  modified  at  any  time  during  the  prngress  of  a 
case,  and  therefore  it  should  be  closely  watched.  I  can  only  point  out 
here  the  chief  metliods  which  have  been  recommended,  and  the  general 
prim-i])]es  which  sliduld  guide  us  in  dealing- with  this  serious  complaint. 

1.  General  management. — The  precautions  required  in  the  manage- 
ment of  all  acute  pulmonary  diseases  must  be  strictly  observed  in  the 
case  of  pneumonia,  but  it  is  at  the  same  time  of  particular  imjiortance  to 
attend  to  the  due  ventilation  of  the  sick-room,  and  to  see  that  all  hygienic 
conditions  ai-e  satisfactory,  not  only  in  the  apartment  itself,  but  also  in 
and  ai'ound  the  house.  Constant  and  efficient  nursing  is  of  the  utmost 
necessity  in  many  cases.  Patients  must  not  be  distui-bed  more  than  is 
absolutely  required,  and  special  care  should  be  taken  in  carrying  out 
physical  examination  of  the  chest ;  this  must  not  be  done  too  frequentlj-, 
and  often  it  has  to  be  performed  while  the  patient  lies  on  his  side,  as  it 
is  injurious  or  unsafe  to  allow  him  to  sit  up.  Attention  to  diet  is  always 
of  considerable  moment  in  acute  pneumonia.  In  all  cases  a  good  quan- 
tity of  beef-tea  and  milk  should  be  administered  at  I'egular  intervals, 
and  abundant  su])poi't  is  often  needed.  Cooling  drinks  are  useful  ;  or 
some  saline  drink  may  be  fi'eely  allowed.  The  sucking  of  ice  is  also 
often  very  grateful  to  the  jiatient. 

2.  Expectant  treatment. — According  to  this  j^lan  the  patient  is 
merely  pi'oteetetl  against  injurious  influences,  and  properly  nourished, 
while  sym})toms  are  relieved,  the  cure  of  the  disease  being  left  to  nature. 
Unquestionably  this  method  may  be  carried  out  successfully  in  many 
instances,  but  to  apply  it  to  all  cases  of  jineunionia  indisci-iminately  is 
most  injudicious. 

3.  Antiphlogistic  treatment. — Here  the  intention  is  to  subdue  the 
inflammatory  process,  and  the  chief  agents  employed  are  venesection,  or 
local  removal  of  blood;  tartarated  antimony ;  calomel  and  opium;  aconite 
or  veratrum  viride.  It  has  been  satisfactorily  proved  that  venesection  is 
rarely  required  in  the  treatment  of  pneumonia,  cases  in  which  this 
measure  might  be  indicated  doing  just  as  well  without  it,  and  in  a  great 
many  instances  it  would  be  most  injurious.  The  i-emoval  of  blood  may 
relieve  dyspnoea  and  diminish  fever,  but  only  temporarily.  Moderate 
bleeding  is  occasionally  demanded,  in  order  to  avert  death  fi'om  apncea. 
Local  bleeding  eannot  subdue  the  inflammation,  but  it  is  useful  some- 
times for  the  pui'pose  of  mitigating  symptoms.  Tartarated  antimony  is 
decidedly  a  serviceable  drug  is  some  cases  of  primary  pneumonia,  when 
the  patient  is  strong  and  plethoric,  and  lives  in  the  country.  It  should 
not  be  given  in  large  doses,  from  gi:  j  to  |  every  four  hours  being  quite 
sufficient  for  an  adult,  and  it  may  be  combined  with  compound  tincture 
of  camphor  and  hydrocyanic  acid.  Of  the  use  in  this  disease  of  tlu' 
other  drugs  mentioned  I  have  no  experience,  and  Avould  never  employ 
them. 

4.  Many  practitioners  adhei'e  to  the  stimulant  treatment  of  pneu- 
monia, giving  large  quantities  of  alcohol,  in  the  form  of  wine  or  bi-andy, 
along  with  ammonia,  sulphuric  ether,  camphor,  and  similar  remedies. 
Ihe  routine  emplo^-ment  of  these  agents,  however,  is  to  be  equally 
deprecated  with  those  of  the  opposite  class,  for  they  are  often  unneces- 
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sary,  and  may  do  more  harm  than  good.  In  many  instances  stimulants 
are  most  valuable,  the  quantity  to  be  given  depending  upon  the  nature 
of  the  case,  and  their  usefulness  or  the  reverse  being  judged  of  by  the 
effects  produced.  It  is  a  good  rule  to  try  them  carefully  in  doubtful 
cases.  The  main  indications  for  stimulants  are  the  occurrence  of 
delirium,  if  not  associated  with  vascular  excitement;  a  very  rapid, 
weak,  or  dicrotic  pulse  ;  any  signs  of  adynamia  or  collapse,  with  low 
nervous  symptoms  ;  the  patient  being  old  or  feeble  ;  and  the  pneumonia 
being  secondary.  In  all  low  forms  of  the  disease  the  only  chance  of 
recovery  lies  in  free  stimulation,  eight  to  twenty  ounces  or  more  of 
brandy' being  often  required  in  the  twenty-four  hours,  and  if  this 
quantity  is  needed  there  ought  to  be  no  hesitation  about  giving  it.  At 
the  same  time  full  doses  of  carbonate  of  ammonium  with  tincture  of 
cinchona,  spirit  of  chloroform,  ether,  camphor,  strong  coffee,  and  such 
remedies  must  be  administered.  In  some  cases  quinine  and  tincture  of 
perchloride  of  iron  are  most  useful ;  and  in  very  adynamic  conditions 
oil  of  turpentine  has  been  recommended,  which  may  be  introduced  by 
enema.  Phosphorus  has  also  been  specially  advocated  in  low  forms  of 
pneumonia.  In  most  instances  it  is  advisable  to  give  a  little  wme  or 
brandy  after  the  crisis,  as  there  is  often  much  exhaustion  at  this  time. 

5.  Antipyretic  treatment.— The  employment  of  antipyretic  measures 
has  been  brought  into  prominence  of  late  years  in  the  treatment  of 
pneumonia,  and  some  of  the  agents  used  are  also  supposed  to  act  as 
antiseptics.  The  application  of  cold  to  the  surface  in  various  ways  is 
one  method  recommended.  The  more  usual  plan  is  to  administer  anti- 
iwretic  drugs,  such  as  quinine  in  large  doses,  salicin  or  salicylates,  anti- 
pyrin,  antifebrin,  or  phenacetin.  When  there  is  any  tendency  to 
hyper-pyrexia  undoubtedly  agents  of  this  class  are  of  great  service  m 
cases  of  pneumonia.  Full  doses  of  infusion  of  digitalis  have  been 
specially  advocated  in  the  treatment  of  this  disease. 

6.  Local  treatment.— The  application  of  cold  to  the  chest  has  been 
specially  advocated  in  the  treatment  of  pneumonia,  either  by  means  of 
cold  compresses  frequently  changed,  or  of  ice-bags  covered  with  muslm. 
Dr  Lees  has  obtained  good  results  from  the  local  application  of  ice. 
Due  caution  must  be  exercised  in  carrying  out  these  methods.  Hot 
fomentations  or  poultices,  either  alone  or  with  anodynes  ;  turpentine 
fomentations ;  or  sinapisms  are  useful  for  the  relief  of  pam.  Dry- 
cupping  may  be  serviceable  in  some  cases.  Blisters  are  only  needed  m 
the  advanced  stage  of  pneumonia  as  a  rule,  and  not  even  then  if  absorp- 
tion is  going  on  satisfactorily.  Friction  is  beneficial  in  certain  cases  ; 
and  cotton-wool  is  often  a  useful  application. 

7  Symptomatic  treatment.— Particular  symptoms  often  need  atten- 
tion in  cases  of  pneumonia.  In  the  early  stage  opium  or  morphine  may 
be  required  to  relieve  pain,  and  hypodermic  injections  of  morphine 
have  also  been  recommended  to  counteract  the  initial  shock,  ihese 
ao-ents  or  hydrate  of  chloral,  bromides,  or  other  hypnotics  may  be  called 
for  to  'procure  sleep  and  relieve  mental  excitement,  but  they  must  be 
employed  with  due  caution,  and  their  effects  closely  watched.  Distressing 
couo-h  may  need  to  be  relieved;  or,  on  the  other  hand,  expectoration 
aided  by  means  of  alkalies,  carbonate  or  chloride  of  ammonium,  tincture 
of  squill  preparations  of  senega,  or  other  remedies  of  this  class, 
especially  during  the  later  stages.  The  inhalation  of  oxygen  gas  has 
been  found  useful.  The  action  of  the  heart  must  be  watched,  some 
cardiac  tonic,  as  digitalis  or  strychnine,  being  admimstered  if  there  are 
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signs  of  failure.  Constipation  is  a  symptom  often  calling  for  treatment 
by  salines,  castor  oil,  calomel,  or  other  purgatives  suitable  to  different 
cases ;  or  enemata  may  be  required.  Some  writers  advocate  tbe 
administi'ation  of  large  doses  of  calomel. 

8.  Every  care  is  necessary  during  convalescence  after  pneumonia, 
and  the  patient  should  be  kept  under  ohservaticjn  until  thoroughly 
restored  to  health.  Especially  is  it  necessary  to  guard  against  any 
sudden  exertion  for  some  time  after  a  severe  attack  of  this  disease. 
Tonics  are  serviceable  at  this  time,  with  good  diet ;  and  cod-liver  oil 
proves  beneficial  in  some  cases.  If  pneumonic  consolidation  does  not 
become  properly  absorbed,  iodide  oF  potassium  may  be  of  service. 
Counter-irritation  by  blisters  or  iodine  applications  may  then  also 
be  useful.  Cliange  of  air  m&j  be  needed  before  convalescence  is 
established.  Any  untoward  termination,  as  well  as  complications  or 
sequeliB,  must  be  treated  on  ordinary  principles. 

II.    Catarrhal  Pne(jmonia — Disseminated  or  Lobular 
Pneumonia — Broncho-Pneumonia. 

^Etiology. — This  variety  of  lung-inflammation  may  assume  an  aciiLn 
or  chronic  form,  and  in  the  great  majority  of  cases  it  ai'ises  in  the  course 
of  bronchitis,  being  either  the  result  of  direct  extension  of  inflammation 
along  the  minute  bronchi  to  the  air- vesicles  ;  or  more  commonly  being- 
set  up  in  collapsed  lobules.  Acute  catarrlial  pneumonia  is  by  far  most 
prevalent  amongst  children,  being  particulaidy  observed  in  connection 
with  whooping-cough,  measles,  diphtheria,  and  influenza,  but  it  may  arise 
independently  of  these  affections.  The  complaint  is  predisposed  to  by 
debility ;  by  breathing  impure  air ;  and  by  a  long-continued  recumbent 
posture.  There  is  reason  to  believe  that  the  pneumonia  occurring  in  the 
aged  and  feeble,  and  in  those  dying  fi'om  various  acute  or  chronic 
diseases,  is  not  infrequently  of  this  nature.  As  a  moi'e  or  less  chronic 
affection,  resulting  from  gradual  extension  of  bronchial  catari-h  into  the 
alveoli,  catarrhal  pneumonia  is  believed  by  many  pathologists  to  origi- 
nate a  large  proportion  of  cases  of  phthisis.  The  disease  may  also  be 
set  up  in  connection  with  dilated  bronchi. 

Pathology  and  Anatomical  Characters. — There  is  no  fibrinous 
exudation  in  catarrhal  ptieumonia,  sucb  as  is  characteristic  of  the 
croupous  variety,  but  mei'ely  a  pi'olifei-ation  of  the  epithelial  elements 
lining  the  alveoli,  which  become  so  abundant  as  to  fill  and  distend  these 
spaces.  In  favouralde  cases  the  new  cells  undergo  liquefaction,  and  are 
absorbed  or  expectorated.  Sometimes  abscesses  are  formed  ;  or  caseous 
degeneration  ensues,  viltimately  leading  to  destruction  of  the  lung- 
tissue  or  to  tuberculosis.  Chronic  intex'stitial  pneumonia  may  also  be 
set  up.  When  catarrhal  pneumonia  follows  lobular  collapse,  the 
morbid  appearances  ai'e  usually  confined  to  isolated  lobules,  but  by 
their  coalescence  large  tracts  of  the  pulmonary  tissue  may  become 
involved,  especially  at  the  bases  and  along  the  posterior  borders  of 
the  lungs.  Generally  the  pneumonic  condition  is  mixed  up  with  bron- 
chitis ;  conge.stion  and  oedema ;  or  collapsed  lobules.  The  inflamed 
lobules  are  disseminated  ii'regulai-ly  thi-ough  both  lungs,  being  most  abun- 
dant toward  the  bases,  along  the  lower  free  border,  and  at  the  surface. 
They  vary  in  size  considei'ably,  and  when  superficial  have  a  pyramidal 
or  wedge-like  form,  with  the  base  directed  oatwards,  projecting  some- 
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what  beyond  the  surface.  They  feel  like  firm  solid  knots,  but  are 
in  reality  friable,  breaking  down  readily  under  pressure.  A  section 
presents  a  more  or  less  greyish-yellow  colour,  gradually  fading  into 
surrounding  congestion,  and  it  has  also  generally  a  granular  aspect.  A 
whitish,  opaque,  non-frothy  fluid  can  be  scraped  or  pressed  from  the 
surface,  containing  abundant  cells,  many  of  which  resenible  under  the 
microscope  pus-  and  mucus-corpuscles.  Within  the  aifected  lobules 
there  are  often  small  dilated  bronchi,  containing  a  purulent  fluid.  The 
inflamed  parts  sink  instantly  in  water.  The  appearances  just  described 
are  those  met  with  when  the  inflammatory  process  is  well-established, 
but  o-radual  transitions  are  observed  from  merely  collapsed  lobules. 

^Vlien  the  inflammation  is  independent  of  collapse,  very  numerous, 
small,  ill-defined,  whitish-yellow  spots  are  seen  scattered  through 
congested  and  cedematous  lung-tissue,  only  slightly  granular,  and  yield- 
ing an  opaque  milky  fluid  on  pressure.  In  some  parts  little  cavities  form, 
containing  a  pus-like  matter,  but  many  observers  are  of  opinion  that  this 
has  gravitated  into  the  minute  bronchi  or  air- vesicles,  or  has  been  drawn 
in  during  inspiration. 

Symptoms. — Usually  occurring  in  the  course  of  some  other  complaint, 
especially  bronchitis,  the  symptoms  of  acute  catarrhal  pneumouia  may 
set  in  very  speedily,  as  in  measles;  or  gradually,  as  in  whooping-cough. 
Generally  they  are  merely  modifications  of  preceding  clinical  phenomena. 
Very  rarely  is  the  onset  indicated  by  any  rigors  or  other  marked  pre- 
monitory symptoms.  Pyrexia  is  a  most  important  sign,  the  temperature 
rising  often  to  103°,  104°,  or  105°  ;  the  remissions,  however,  are  con- 
sidei^ble,  and  irregular  as  to  time,  while  renewed  exacerbations  are 
liable  to  occur  after  the  temperature  has  become  normal.  The  skm 
often  perspires  freely,  and  is  not  pungent  or  burning  to  the  touch.  The 
pulse  increases  in  frequency,  but  soon  tends  to  become  feeble  or  irregular. 
The  ZotaZ  symptoms,  when  the  complaint  follows  bronchitis,  are  increased 
dyspnoea,  the  respirations  being  exceedingly  frequent ;  a  change  m  the 
characters  of  the  cough,  which  often  becomes  short,  harsh,  hacking,  and 
painful,  the  child  endeavouring  to  repress  the  act,  and  presenting  an 
expression  of  pain,  oi'  crying  on  account  of  the  sufi:'ering  ;  and  diminished 
expectoration,  the  sputa  being  scarcely  ever  "rusty."  Physical  signs 
are  exceedingly  uncertain  and  ill-defined.  In  the  parts  corresponding  to 
the  consolidated  portions  of  lung  there  may  be  increased  vocal  fremitus  ; 
deficient  resonance ;  bronchial  breathing;  small  scattered,  crepitant  or 
■ackling,  sometimes  ringing  rales;  and  bronchophony  or  bronchial 
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The  course  of  catarrhal  pneumonia  maybe  extremely  acute  and  rapid; 
or  sub-acute.  In  the  former  class  of  cases  there  is  generally  great 
restlessness  and  anxiety ;  or  the  patient  may  soon  fall  into  a  stupid  and 
apathetic  state.  Signs  of  cyanosis  are  common.  Loss  of  strength  and 
wasting  are  prominent  characters,  the  latter  being  especially  marked 
in  the  less  rapid  cases.  The  subsidence  of  the  disease  m  cases  ot 
recovery  is  usually  very  gradual  and  protracted,  there  being  no 
crisis,  but  an  irregular  defervescence  by  lysis.  As  already  mentioned, 
catarrhal  pneumonia  may  lead  to  permanent  destructive  changes  m  the 

lungs.  ... 

Treatment.— All  lowering  measures  are  decidedly  injurious  m  cases 
of  catarrhal  pneumonia.  Ipecacuanha  wine  is  useful,  with  salines,  when 
it  is  associated  with  bronchitis  ;  or  carbonate  of  ammonium  and  senega 
may  be  given  if  there  is  much  debility.    Abundant  nourishment  is 
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required,  with  alcoholic  stimulants  in  many  cases.  Emetics  are  some- 
times serviceable,  to  aid  in  unloading  the  lungs.  The  continued  appli- 
cation of  cold  compresse.s  or  ice  to  the  chest  has  been  strongly  recom- 
mended in  acute  catarrhal  pneumonia.  Sinapisms  are  often  of  much 
benefit.  Great  care  is  required  during  convalescence ;  tonics,  cod-liver 
oil,  good  diet,  with  wine,  are  indicated  at  this  time. 


III.    Chronic   or  Interstitial    Pneumonia. — Cirrhosis   of  Lung.  

Fibroid  Phthisis. — Fibroid  Degeneration. — Induuation  with  Dilated 
Bronchi. 

Etiology  and  Pathology. — The  forms  of  pneumonia  already  described 
may  become  more  or  less  chronic,  but  the  condition  now  under  considera- 
tion is  essentially  of  this  character,  and  is  one  in  which  the  affected 
portion  of  the  lung  becomes  greatly  contracted  and  indurated,  as  well 
as  much  pigmented,  the  air-vesicles  being  more  or  less  obliterated,  and 
the  bronchial  tubes  usually  dilated.  These  changes  are  generally  re- 
garded as  being  partly  due  to  proliferation  of  the  normal  interlobuhir 
and  sub-pleural  connective-tissue,  and  partly  to  the  formation  of  a 
nuclear  growth,  which  develops  into  extensive  tracts  of  fibroid  tissue  • 
but  some  pathologists  look  upon  them  as  the  result  of  a  chronic  inflam- 
matory process,  or  of  a  fibroid  change  affecting  the  walls  of  the  alveoli 
themselves. 

There  can  be  no  doubt  but  that  in  the  great  majority  of  cases  inter- 
stitial pneumonia  is  secondary  to  some  previous  pulmonary  affection, 
being  set  up  in  consequence  of  long-continued  irritation.  The  conditions 
of  which  it  may  thus  be  a  sequel  are  :— I.  Acute  croupous  pneumonia 
very  rarely.  2.  Catarrhal  pneumonia  frequently.  3.  Dilatation  of  the 
bronchi,  though  the  late  Dr.  Wilson  Fox  was  of  opinion  that  the  fibroid 
change  is  then  preceded  by  catarrhal  pneumonia.  4.  Collapse  or  com- 
pression of  the  lung.  5.  Pleurisy,  but  it  is  doubtful  whether  the 
change  can  then  extend  to  any  depth,  unless  pneumonia  precedes  it. 
(i.  Bronchial  irritation  from  inhalation  of  mineral  and  other  particles, 
such  as  steel,  coal  or  stone-dust,  or  cotton.  7.  Various  local  pulmonary 
lesions,  such  as  tubercle  or  cancer;  phthisical  cavities;  pulmonary 
ha3morrhage  or  abscess  ;  or  injury  to  the  lung.  In  these  conditions 
the  morbid  process  is  localized,  and  may  really  be  of  a  curative  nature. 

Soine  pathologists,  however,  consider  that  interstitial  pneumonia  is  in 
some  instances  essentially  ^jriomv;//,  being,  as  some  suppose,  the  result  of 
a  chronic  inflammatory  process  in  the  interstitial  tissue ;  or,  as  others 
believe,  a  direct,  idiopathic,  fibroid  change,  degeneration,  or  sub.stitution 
in  the  Avails  of  the  alveoli,  quite  independent  of  inflammation,  which 
process  tends  to  spread  througli  the  lung.  No  cases  bearing  out  this 
view  have  ever  come  under  my  own  notice.  The  late  Dr.  Fagge  main- 
tained that  fibroid  phthisis  is  always  the  result  of  tubei'cular  disease. 

It  is  necessary  to  allude  to  the  i-elation  of  dilated  bronchi  to  chronic 
pneumonia.  Doubtless  in  many  cases  this  dilatation  is  secondary  to  the 
induration;  but  probably  the  former  is  sometimes  the  original' morbid 
condition,  and  gives  rise  to  the  fibroid  change. 

Anatomical  Characters. — In  the  early  stage  of  interstitial  pneuTuonia 
the  pulmonary  tissue  is  congested,  but  it  afterwards  becomes  paler,  and 
may  exhibit  extensive  tracts  of  a  homogeneous-looking,  nucleated  sub- 
stance.   When  the  process  is  advanced  the  appearances  are  very  charac- 
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teristic.  The  lung  is  contracted  and  shrunken ;  while  its  tissue  is  hard 
and  dense,  cannot  be  torn,  and  creaks  on  being  cut.  A  section  is  smooth, 
dry,  and  pigmented,  often  presenting  a  marbled  grey  aspect ;  while 
fibrous  bands  or  masses  may  be  seen  traversing  the  surface,  some  of  the 
former  being  probably  obliterated  and  thickened  bronchi  or  blood- 
vessels. The  vesicular  tissue  is  destroyed,  but  many  of  the  bronchi  are 
usually  dilated.    The  fibi-ous  growths  may  ultimately  become  caseous. 

The  extent  of  lung-stracture  involved  varies  considerably.  The 
change  may  be  limited  at  first  to  the  bronchi  and  the  tissue  immediately 
surrounding  them  ;  or  it  may  only  be  visible  around  morbid  deposits  or 
cavities.  A  peculiar  feature  of  interest  is  that  the  condition  is  usually 
limited  to  one  lung,  which  it  may  aifect  throughout,  or  be  confined  to  its 
base,  apex,  or  middle  portion. 

The  pleura  is  generally  thickened,  sometimes  extremely  so,  and  its 
surfaces  are  adherent.  The  lobes  of  the  lung  are  also  often  united  by 
dense  fibrous  tissue.  Emphysema  is  common  in  unaffected  parts  of  the 
lungs ;  and  other  morbid  conditions  are  frequently  seen,  of  which  the 
chronic  pneumonia  is  a  sequel. 

Symptoms. — Interstitial  pneumonia  runs  a  very  chronic  course,  and 
its  S3'mptoms  at  first  are  indefinite,  but  when  it  is  fully-established  well- 
marked  clinical  cha-racters  may  be  present.  The  local  symptoms  include 
dragging  pains  about  the  sides;  shortness  of  breath  ;  and  cough,  which 
is  often  irritable,  but  at  the  same  time  difficult  and  ineffectual,  or  it 
comes  on  in  fits,  and  may  be  accompanied  with  the  expectoration  charac- 
teristic of  dilated  bronchi.  The  complaint  is  often  attended  with 
general  symptoms,  namely,  very  gradual  loss  of  flesh  and  strength, 
anaemia,  and  sometimes  night-sweats ;  but  pyrexia  is  absent  as  a  rule, 
or  is  but  slight.  Aftei-  a  time  signs  of  obsti'ucted  circulation  in  the 
right  side  of  the  heart  and  venous  system  may  supervene. 

Physical  Skjns. — These  indicate  dense  consolidation  and  contraction 
of  the  lung-tissue  ;  which  may  be  combined  with  signs  of  cavities  due 
to  enlarged  bronchi,  or  with  other  conditions.  1.  The  chest  is  more  or  less 
reiracied  on  the  affected  side,  often  to  an  extreme  degree.  2.  Movevient 
is  deficient  or  absent.  3.  Vocal  fremitus  may  be  increased,  but  is  usually 
diminished.  4.  Fercussion  gives  a  hard,  wooden,  high-pitched  sound  j 
with  marked  sense  of  resistance.  Occasionally  the  sound  is  tubular  in 
some  parts.  5.  liespiraiion-sonnds  differ  in  different  parts,  being  weak  or 
absent,  bronchial,  tubular,  or  occasionally  cavernous,  owing  to  the 
presence  of  dilated  bronchi  or  cavities.  After  a  cough  the  breath- 
sounds  are  frequently  heaixl  where  previously  absent.  6.  Various  o-dles 
may  be  audible  in  the  dilated  bronchi.  7.  Vocal  resonance  is  variable, 
being  deficient,  bronchophonic,  or  occasionally  pectoriloquous.  8.  The 
heart  is  often  displaced  towards  the  affected  side  ;  the  opposite  lung  is 
enlarged  and  encroaches  in  this  direction;  and  the  diaphragm,  liver,  or 
stomach  may  be  drawn  up. 

Treatment. — The  management  of  chronic  interstitial  pneumonia  is 
really  that  of  a  certain  form  of  phthisis.  Nourishing  diet  is  necessary, 
with  ionics,  iron,  and  cod-liver  oil.  Counter-irritation  is  often  useful, 
especially  by  means  of  tincture  of  iodine.  Iodide  of  potassium  has 
been  recommended  internally,  for  the  purpose  of  promoting  absorption, 
but  it  is  of  very  questionable  value  for  this  end.  Cough  must  be 
alleviated,  and  expectoi'ation  improved,  by  means  of  the  usual  remedies. 
The  patient  must  be  warned  against  unnecessary  exertion  if  tlie' disease 
is  extensive,  as  this  is  sure  to  bring  on  shortness  of  bi'eath. 
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Chapter  XT. 

GANGRENE  OF  THE  LUNG. 

Etiology. — Gangrene  of  the  pulmonary  tissue  has  been  attributed  to  the 
direct  action  of  micro-oi'sranisms,  but  it  may  arise  under  the  followino- 
cii'cunistances : — 1.  As  the  result  of  local  causes,  such  as  acute  or  chronic 
pneumonia,  phthisis,  cancer,  hydatids,  bronchial  dilatation,  aneurism, 
foreign  bodies  or  particles  of  food  in  the  bronchi,  or  septic  products 
inhaled  from  the  mouth,  throat,  or  larynx.  2.  From  ohstructiou  of  one 
or  more  of  the  nutrient  vessels  by  an  embolus.  3.  In  connection  with 
hlood-poisoning,  as  in  low  fevers,  pysemia  or  septicemia,  glanders,  or 
poisoning  by  venomous  animals.  4.  In  consequence  of  extreme  ex- 
haustion, arising  from  want  of  food  and  bad  hygienic  conditions,  or 
from  disease.  5.  In  certain  nervous  diseases,  pulmonary  gangrene  being 
observed  occasionally  in  cases  of  dementia,  alcoholism,  and  epilepsy. 
Here  the  lesion  is  probably  due  generally  to  the  presence  in  the  bi'onclii 
of  particles  of  food.  Gangrene  of  the  lung  is  most  likely  to  occur  in 
those  who  are  old,  intemperate,  or  diabetic. 

Anatomical  Characters. — Pulmonary  gangrene  is  either  circiimscrihed 
or  diffuse.  In  the  circumscribed,  variety,  which  is  the  usual  form,  the 
part  involved  is  distinctly  defined,  but  its  extent  varies  much.  The 
size  generally  ranges  from  that  of  a  hazel-nut  to  a  walnut,  but  a  con- 
siderable portion  of  a  lobe  may  become  gangrenous.  The  lower  lobes, 
and  the  superficial  parts  of  the  lungs,  are  most  liable  to  be  affected. 
The  gangrenous  portion  soon  becomes  moist,  softened,  pulpy,  bluish- 
green,  and  extremely  fcetid ;  or  it  may  have  a  greenish-black  core,  with 
broken-down  lung-tisstie  around,  a  stinking,  ii'ritating  liquid  escaping 
on  pressure.  The  products  may  be  discharged  through  a  bronchus, 
leaving  a  ragged  sloughy  cavity,  often  with  inflamed  tissue  around. 
Vessels  frequently  travei'se  this  space,  but  as  the  blood  contained  in 
them  is  coagulated,  hiiemorrhage  does  not  take  place  as  a  rule.  Rarely 
it  communicates  with  the  pleural  cavity,  or  even  opens  into  the  subcu- 
taneous cellular  tissue,  in  consequence  of  adhesions  having  foi'med 
between  the  contiguous  surfaces  of  the  pleura.  Subsequently  in  very 
exceptional  cases  a  fibrous  capsule  is  developed,  the  sphacelated  portion 
is  expelled,  and  a  cavity  secreting  healthy  pus  remains,  which  may  ulti- 
mately close  up  and  cicatrize. 

The  diffuse  form  of  pulmonary  gangrene  does  not  present  any  line  of 
demarcation,  but  runs  into,  or  is  mixed  up  with  congested,  inflamed, 
or  oedematous  lung-tissue.  A  whole  lobe  or  even  the  greater  part  of 
a  lung  may  be  implicated,  being  more  or  less  softened,  sometimes  in  a 
state  of  piilpiness  ;  of  a  greenish  or  brownish-black  or  black  colour ; 
more  or  less  saturated  with  a  dirty  greyish-black  liquid  ;  and,  in  short, 
in  the  condition  of  a  moist,  stinking,  putrid  slough. 

SViMi'TOMs. — The  onljr  symptoms  which  are  characteristic  of  gangrene 
of  the  lung  are  an  extremely  foetid  and  peculiar  smell  of  the  breath, 
especially  after  a  cough  ;  and  the  expectoi'ation  of  gangrenous  matters, 
emitting  a  similar  foul  odour,  and  in  which  fragments  of  lung-tissue  may 
sometimes  be  discovei-ed.  The  former  may  precede  the  latter  symptom 
for  some  days,  and  it  is  sometimes  only  observed  at  intervals.  It  must 
be  remembered,  however,  that  the  breath  may  be  very  foul  in  some 
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cases  of  chronic  bi^onchitis,  and  in  connection  with  dilated  bronchi  or 
certain  cavities.  The  sputa  subsequently  become  foul  and  frothy  ;  partly 
liquid,  partly  muco-purulent ;  often  dirty,  and  brownish  or  blacki.sh  in 
colour  ;  while  they  contain  gangrenous  particles  and  occasionally  fat 
crystals,  and  elastic  fibres  may  be  detected  in  some  cases.  More  or  less 
blood  is  often  present,  and  death  may  result  from  hasmorrhage.  On 
standing  the  sputa  separate  into  layers,  and  a  thick  sediment  falls. 
The  general  symptoms  in  most  cases  are  those  of  extreme  depression, 
adynamia,  and  collapse,  accompanied  with  low  nervous  phenomena, 
ending  in  speedy  death.  If  the  gangrenous  materials  are  swallowed, 
severe  diarrhoea,  with  tympanites,  is  liable  to  set  in.  Emboli  may  be 
carried  from  the  lung,  which  originate  septic  abscesses  elsewhere. 
Occasionally  death  takes  place  slowly,  preceded  by  the  signs  of  hectic 
fever ;  or  very  rarely  recovery  may  ensue. 

Physical  Signs. — At  first  these  are  merely  indistinct  breathing,  with 
moist  rales;  followed,  if  the  gangrene  is  circumscribed,  by  more  or  less 
marked  signs  of  a  cavity,  containing  thin  fluid.  Extensive  bronchitis  or 
pleurisy  is  often  set  up,  with  corresponding  signs. 

Prognosis  is  necessarily  exceeding  grave  in  cases  of  pulmonary  gan- 
grene, the  termination  being  generally  fatal. 

Treatment. — The  measures  to  be  adopted  are  to  administer  abundant 
nourishment,  as  well  as  large  quantities  of  alcoholic  stimulants,  with 
ammonia,  bark,  ether,  camphor,  mineral  acids,  or  quinine ;  to  use  fre- 
quent inhalations  of  creasote,  carbolic  acid,  turpentine,  or  similar 
aoents  ;  to  encourage  expectoration  in  every  possible  way ;  and  to  make 
the  patient  gargle  freely  with  some  antiseptic,  e,specially  Condy's  fluid, 
and  drink  a  solution  of  chlorate  of  potassium  or  yeast.  Y&rious  anii- 
septics  have  been  recommended  internally,  such  as  carbolic  acid  or 
sulpho-carbolates,  sulphites,  or  hypochlorites.  Should  the_  disease 
become  chronic,  as  well  as  during  convalescence  in  those  cases  in  which 
recovery  ensues,  tonics  are  needed,  with  cod-liver  oil,  change  of  air, 
nutritious  diet,  and  other  measures  for  improving  the  general  health. 


Chapter  XII. 

EMPHYSEMA  OF  THE  LUNGS. 

Two  primary  forms  of  pulmonary  emphysema  are  met  with,  named 
respectively  vesicular  and  interlobular.  Vesicular  emphysema  is 
characterized  by  enlargement  of  air-vesicles,  resulting  either  from  their 
excessive  distension,  from  destruction  of  the  septa,  or  fiom  both  causes 
combined.  Interlohnlar  emphysema  signifies  the  presence  of  air  m  the 
sub-pleuial  and  interlobular  cellular  tissue,  which  is  usually  the  con- 
sequence of  rupture  of  air-vesicles. 

I.  Vesicular  Emphysema. 

Etiology  and  Pathology.— Within  the  definition  of  this  morbid 
condition  as  above  given  cases  are  comprised  which  differ  considerably 
in  their  clinical  aspects  and   importance.    They  may,  however,  be 
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arranged  in  four  groups,  though  these  ai-e  frequently  more  or  less  asso- 
ciated, namely  : — 1.  A  cn.te  emph  i/sc run,  either  genevfil  or  local.  2.  CJirnnic 
hyperfrophoHs  or  "  lar(jr-l/iinji'iL"  Chronic  liinifed.  4.  Atrnphuns  ov 
sinall-lnngetl."  It  will  bo  convenient  first  to  consider  their  rt'tiology  ns 
a  whole:  and  then  to  indicate  the  special  causation  of  each  individual 
form. 

(^4).  Immediate,  direct,  or  determining  causes. — 1.  I)i'<pi ratonj 
tlieorij.  Acx'ording  to  this  view  emph^'sema  is  the  result  of  excessive  or 
long-continued  distension  of  the  air- vesicles  during  inspiration.  Thus  it 
is  supposed  that  general  emphysema  may  arise  as  a  consequence  of 
diminished  expiratoi-y  force,  such  as  that  which  accompanies  the  loss  of 
elasticity  in  the  lungs  and  chest-walls  in  old  age,  the  inspii-atory  foi"ce 
remaining  unimpaired.  Hence  the  lungs  ai/e  kept  constantly  distended, 
the  more  so  in  proportion  to  the  vigour  with  which  inspiration  is  per- 
formed. Again,  when  portions  of  the  lungs  are  from  any  cause,  sucli 
as  pleui'itic  adhesions,  collapse,  or  consolidation,  rendered  ])ai-tially  or 
entirely  incapable  of  expansion,  should  the  chest  still  enlarge  to  the  usual 
extent  during  inspiration,  the  air  which  ought  to  enter  these  unused 
portions  passes  into  other  parts,  and  stretches  tlieii-  vesicles  unduly. 
This  is  named  vii-a rioiis  emphysema.  Tlie  late  Dr.  C.  J  B.  Williams 
believed  that  in  this  way  emphysema  is  oi-iginated  in  bronchitis,  the 
secretions  formed  or  the  thickened  mucDus  membrane  obstructing  some 
of  the  bronchi,  and  preventing  the  air  from  entei'ing  the  corresponding 
vesicles,  whilst  those  which  are  adjacent,  and  have  free  tubes  com- 
municating with  them,  receive  an  excessive  amount  of  air.  On  the  other 
hand,  Laennec  held  the  view  that  the  vesicles  terminating  the  obstructed 
bronchi  become  themselves  dilated,  in  consequence  of  air  entering' 
during  inspiration  which  cannot  be  forced  out  during  expiration  ;  hence 
the  emphysema  was  termed  substantlrc.  It  has  Vjeen  argued  against  this 
theory  that  expii-ation  is  a  more  powei-ful  act  than  inspiration ;  to  which 
it  is  replied  that  a.  forced  exjiiratory  effort  has  very  little  influence  in 
emptying  the  air-vesicles,  especially  if  the  smaller  tribes  are  obsti-ncted. 

2.  Expiratory  fli.eon/.  Sir  William  Jenner  sti'ongly  advocates  the  theory 
that  emphysema  is  commonly  the  result  of  violent  expiratory  elforts 
with  partial  closure  of  the  glottis,  such  as  are  carried  on  daring  the  act 
of  coughing,  lifting  heavy  weights,  playing  wind-instruments,  and 
various  other  actions.  There  are  certain  parts  of  the  lungs  which  are 
much  less  supported  and  compressed  by  the  chest-walls  and  surround- 
ing sti'uctures  than  others,  and  hence  they  yield  under  the  pressure  of 
air  from  within,  and  become  distended.  This  applies  especially  to  the 
apices,  the  anterior  margins,  and  the  edges  of  the  bases,  particularly  the 
left.  The  tendency  to  the  development  of  emphysema  in  this  way  is 
greater  in  proportion  to  the  degree  in  which  the  lung  is  inflated  ;  to  the 
obstruction  against  the  escape  of  air  through  the  air-passages  ;  to  the 
force  which  is  exercised  in  its  attempted  expulsion  ;  and  to  the  want  of 
compression  and  support  of  the  lung-tissue. 

Niemeyer  laid  much  stress  on  the  direction  of  the  expiratory  force  in 
originating  emphysema.  He  wi'ote,  in  all  these  acts  (i.e.,  cougliing, 
straining,  &c.)  contraction  of  the. chest  is  effected  by  vigorous  upheaval 
of  the  diaphragm.  The  result  is  the  expulsion  of  a  strong  current  of 
air  from  the  lower  bi'onchi,  the  direction  of  which  is  obliquely  upward, 
and  if  the  air  be  prevented  from  escaping  through  the  lai'vnx,  a  portion 
of  it,  in  a  compressed  state,  must  be  driven  into  the  upper  bronchi, 
whose  direction  is  obliquely  downward.    By  the  centrifugal  pressure 
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exerted,  by  the  air  thus  compressed,  upon  the  vesicles  of  the  upper  lobes 
of  the  lung,  and  upon  the  adjacent  thoi-acic  wall,  the  latter  become 
distended  as  far  as  it  is  possible  for  them  to  yield." 

3.  Some  pathologists  are  of  opinion  that  emphysema  is  due  to  aprimary 
nutritive  change  in  the  mills  of  the  air-vesicles.  Villemin  describes  a 
"hypertrophy  of  the  elements  of  the  vesicular  membrane,  causing  an 
extension  of  this,  and  an  increase  in  the  capacity  of  the  vesicles."  As  a 
secondary  result  of  emphysema,  nutritive  changes  in  the  walls  of  the 
vesicles  are  constantly  seen  ;  and  should  these  be  impaired  in  their 
resisting  power,  they  are  far  more  liable  to  become  distended  by  any 
force  acting  upon  them  from  within.  Hence  in  old  persons  one  attack 
of  bronchitis  will  often  set  up  a  considerable  amount  of  emphysema ; 
and  when  chronic  bronchitis  or  pulmonary  congestion  has  existed  for  a 
length  of  time,  the  resulting  alterations  in  structure  render  the  vesicles 
much  more  liable  to  become  distended.  Ati'ophous  emphysema  is  the 
consequence  of  a  primary  degeneration,  the  partitions  wasting  and  dis- 
appearing, several  vesicles  being  thus  thrown  into  one  ;  but  in  other 
forms  of  the  complaint,  degenei'ative  changes  must  probably  be  rather 
looked  upon  as  predisposing,  or  pjermanence  securing  "  causes  of  emphy- 
sema, as  Sir  William  Jenner  terms  them,  than  as  actual  determining 
causes.  These  morbid  changes  will  be  fui'thei'  considered  under  the 
Anatomicai,  Characters. 

4.  Another  theory,  that  of  Fi-eund,  is,  that  in  some  cases  there  is  a 
primary  chronic  enlargement  of  the  chest,  in  consequence  of  hypertrophy 
and  rigidity  of  the  cartilages,  and  that  the  lungs  become  distended  and 
emphysematous  in  order  to  fill  up  the  increased  space.  This  must  be  a 
very  exceptional  cause. 

No  exclusive  theory  as  to  the  mode  of  production  of  emphysema  can 
be  applied  to  all  cases  ;  and  in  many  instances  undoubtedly  more  than 
one  of  the  causes  just  considered  has  contributed  to  the  development  of 
the  morbid  changes. 

(B)  .  Exciting  causes. — 1.  Emphysema  is  liable  to  arise  in  connection 
with  several  pulmonary  affections,  namely,  bronchitis,  especially 
chronic  dry  catarrh  ;  consolidation,  collapse,  oi  desti-uction  of  portions 
of  the  hmg  fi'om  any  cause ;  or  extensive  pleuritic  adhesions  or 
effusion.  2.  Whooping-cough  is  a  common  cause  in  children.  3.  Croup 
and  other  affections  which  obstruct  the  main  wind-pipe,  and  excite 
much  cough  at  the  same  time,  are  often  followed  by  emphysema. 
4.  Cardiac  diseases  which  lead  to  chronic  congestion  of  the  pulmo- 
nary capillaries  materially  aid  in  its  production,  by  inducing  degenera- 
tive changes  in  the  walls  of  the  air- vesicles.  5.  Emphysema  may  be 
directly  originated  by  playing  wind-instruments,  excessive  effort,  lifting 
heavy  weights,  straining  at  stool,  climbing  hills,  and  other  forms  of 
undue  exertion. 

(C)  .  Predisposing  causes. — Hereditary  influence  has  been  regarded 
as  predisposing  to  emphysema,  especially  in  those  cases  in  which  it  comes 
on  during  early  life,  but  this  is  by  no  means  certain.  The  complaint  is 
by  far  most  frequent  in  persons  advanced  in  years.  Children,  however, 
often  suffer,  in  consequence  of  their  liability  to  pulmonary  affections, 
and  the  weakness  of  their  chest-walls  ;  and  emphysema  is  not  un- 
commonly well-marked  in  young  persons.  Gouty  and  fat  subjects  ai'e 
predisposed  to  emphysema. 

(X*).  Special  sstiology.- — The  causation  of  the  several  forms  of  emphy- 
sema demands  bi-ief  consideration.    What  is  termed  acute  general  emphy- 
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sema,  which  is  common  in  connection  with  extensive  bronchitis,  is  due  to 
an  inability  to  expel  the  aii-  out  of  the  lungs,  in  consequence  of  obsti'uction 
of  the  bronchi,  and  it  therefore  accumulates  in  the  small  air-tubes  and 
air-vesicles,  and  inflates  the  lungs.  Many  object  to  this  condition  being 
called  emphysema,  and  name  it  iiistijflation  or  impiratory  expansion, 
because  there  is  no  actual  disease,  but  merely  an  inflation  of  the  lungs, 
which  will  subside  if  the  obstruction  is  speedily  removed,  but  if  this 
does  not  happen  permanent  emphysema  is  liable  to  become  established. 

The  main  difficulty  lies  in  determining  the  mode  of  pi-oduction  of 
chronic  hypcrtrophous  finpJiysema  following  chronic  bi'Oiichial  catarrh. 
It  is  regarded  L)y  many  as  being  inspiratory  in  its  origin,  but  Sir 
William  Jeniier  considers  it  to  be  the  result  of  forcible  expiration,  aiul 
explains  its  general  distribution  by  the  fact  that  as  the  lungs  and  chest 
enlarge,  the  relative  j^osition  of  the  former  to  the  I'ibs  and  intercostal 
spaces  becomes  constantly  changed,  so  that  successive  portions  of  the 
lung  are  bi'ought  into  correspondence  with  the  spaces,  and  these  being 
less  supported  than  the  parts  opposite  the  libs,  they  ai'e  unduly  dis- 
tended during  cough,  and  thus  the  lungs  ultimately  become  more  or 
less  emphysematous  throughout,  though  the  condition  is  at  the  same 
time  most  marked  at  the  aj^ices  and  margins,  which  arc  least  supported 
of  all. 

Localized  emphysema,  whetlier  acute  or  chronic,  is  pi'obably  as  a  rule 
developed  during  expiration.  In  some  instances  it  is  inspiratory  in  its 
origin,  being  either  substantive  or  vicarious. 

Ordinary  airophous  empJbysema  is  merely  due  to  wasting  of  the  septa, 
which  become  more  or  less  obliterated,  so  that  the  vesicles  coalesce  in 
various  degrees ;  in  shoit,  it  consists  in  an  ati'ophy  of  the  lung-tissue, 
usually  observed  in  old  age,  along  w^ith  other  atrophic  and  degeneiative 
changes. 

Anatomical  Characters. — In  acute  general  empliyseina.  the  lungs  are 
distended  throughout;  and  do  not  collapse,  or  may  even  bulge  forwards 
when  the  chest  is  opened.  The  degi-ee  of  expansion  varies  much. 
The  lungs  appear  pale,  the  capillaiies  being  stretched,  and  their  net- 
work enlarged.  The  bi'onchi  will  be  found  to  be  more  or  less 
obstructed. 

Chronic  hypertrophous  eiiipliysema  is  also  attended  with  enlai'gement 
of  the  lungs,  and  on  opening  the  thoi'ax  these  organs  are  seen  to  extend 
beyond  their  ordinary  limits,  often  co%'ering  the  pericardium  com- 
pletely, and  they  may  protrude,  or  collapse  oidy  veiy  impei-fectl}',  the 
degree  of  distension  depending  upon  the  extent  of  the  disease.  Though 
the  moi'bid  condition  is  more  or  less  general,  the  apices,  the  anterior 
borders,  and  other  parts  of  the  lungs  which  are  least  supported,  present 
the  most  marked  evidences  of  the  change,  and  the  surface  is  usually 
more  affected  than  the  deeper  parts.  The  emphysematous  portions  have 
a  peculiar  soft  feel,  compared  to  that  of  a  "  cushion  of  down,"  and  they 
retain  the  impression  of  the  finger,  elasticity  being  impaii-ed.  The  so- 
called  crepitant  sensation  of  healthy  lung  is  deficient  or  absent ;  and  on 
catting,  a  dull  creaking  sound  is  often  heard.  The  affected  tissue  is  pale, 
bloodless,  and  dry,  but  presents  irrcgulai'  spots  of  black  pigment,  said  to 
be  derived  from  altered  blood  contained  in  obliterated  capillaries.  The 
vesicles  ai'e  seen  to  be  enlarged  more  or  less,  varying  usually  fi-om  a 
hemp-seed  to  a  pea  in  size,  but  often  many  of  them  are  thrown  into  one, 
thus  giving  rise  to  irregular  spaces  of  considerable  size,  which  ai'e 
traversed  by  slender  bands,  the  septa  being  either  visible  as  slight 
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ridges,  or  having'  disappeared  entirely.  Contignons  lobnles  may  freely 
communicate,  and  ultimately  notliing  may  be  left  but  a  coarse  network. 
These  appearances  are  best  observed  after  inflating  the  lung,  drying  it, 
and  then  making  a  section. 

The  nature  of  the  changes  "which  the  alveolar  walls  undergo  has  been 
much  discussed,  but  there  is  no  reason  whatever  to  suppose  that  these 
should  be  identical  in  all  cases.  The  violence  of  the  pressure  of  the  air 
which  originates  the  emphysematous  condition  may  rapture  the  septa 
and  walls  of  the  air-vesicles  directly,  but  usually  their  destruction  is 
gradual.  They  become  stretched  and  atrophied;  present  perforations 
varying  in  size  a.nd  number ;  and  ultimately  only  traces  of  them  are 
seen,  or  they  may  disappear  altogether.  The  structural  alterations 
which  have  been  described  are  the  formation  of  an  imperfect  fibrous 
tissue,  inducing  toughness  and  thickening,  as  the  result  of  long-con- 
tinued congestion  (Jenner) ;  or  fatty  degenei'ation  (Rainey).  Dr. 
Watei's  of  Liverpool  considers  that  there  is  pi'lmary  mal-nutrition  of 
the  pulmonary  tissue  leading  to  its  degeneration,  but  the  exact  natui'e 
of  this  he  has  been  unable  to  ascertain.  The  elastic  and  other  elemen- 
tary tissues  disappear.  The  capillaries  in  the  affected  part  become 
stretched,  narrowed,  or  obliterated  ;  or  some  of  them  may  even  rupture. 
Ultimately  they  are  absorbed,  and  only  pigment  is  left,  the  remains  of 
the  colouring  matter  of  the  blood. 

In  the  localized  variety  of  emphysema  the  appearances  are  confined 
to  certain  parts,  especially  the  apices,  and  the  anterior  and  lower  edges, 
being  similar  to  those  described  as  charactet'istic  of  the  more  extensive 
form,  but  usually  in  a  less  mai'ked  degree. 

In  true  atrophous  emphysema  the  lungs  are  diminished  in  size ;  shrink 
into  a  very  small  bulk  when  the  chest  is  opened ;  and  are  very  light 
The  divisions  between  the  lobes  are  unusually  vertical.  The  pulmonary 
tissue  is  pale,  but  much  pigmented,  dry,  and  deficient  in  elasticity.  The 
air- vesicles  are  enlarged,  owing  to  atrophy  of  their  septa. 

Other  morbid  conditions  ai'e  often  seen  in  emphysematous  lungs, 
such  as  bronchitis,  collapse  in  some  parts,  or,  not  uncommonly,  dilated 
bronchi.  Pleuritic  adhesions  generally  exist.  When  the  emphysema  is 
extensive,  the  contiguous  structures  are  displaced,  and  after  a  time  all 
the  organs  of  the  body  become  the  seat  of  congestion  and  the  changes 
resulting  therefrom.  Different  statements  have  been  made  as  to  the 
position  of  the  heart.  My  own  observations  would  lead  me  to  agree 
with  those  who  describe  this  organ  as  lying  with  the  right  border  hori- 
zontally on  the  diaphragm,  and  the  apex  displaced  to  the  left  and  down- 
wards. Its  right  cavities  become  dilated  and  hypertrophied  in  course  of 
time,  and  the  tricuspid  orifice  dilated. 

Symptoms. — It  is  only  the  chronic  hypertroplwns  form  of  emphysema 
which  leads  to  any  pi'ominent  symptoms,  and  these  are  chiefly  of  an  in- 
dii-ect  character.  This  condition  interferes  with  the  due  aeration  of  the 
blood,  while  the  pulmonary  circulation  is  obstructed  from  several  caases, 
but  especially  on  account  of  the  destruction  of  the  capillaries;  conse- 
quently the  right  side  of  the  heart  is  affected,  in  time  becoming  the  seat 
of  dilatation  and  hypertrophy,  with  tricuspid  regurgitation  ;  the  general 
venous  system  thus  becomes  ovei'loaded,  the  various  tissues  and  organs 
being  then  permanently  congested,  leading  to  dropsy  and  important 
organic  changes.  The  lungs,  moreover,  are  generally  the  seat  of  bron- 
chial catarrh  or  other  morbid  conditions ;  and  fits  of  spasmodic  asthma 
or  acute  attacks  of  bronchitis  are  very  liable  to  occur. 
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Dyspncea,  variable  in  Icind  and  degree,  is  the  main  symptom  directly 
due  to  emphysema.  At  tii'st  there  is  merely  "  shortness  of  breath  "  on 
exertion,  especially  on  going  upstairs  or  up  a  hill,  as  well  as  after  a  full 
meal,  but  ultimately  persistent  expiratory  dyspnceais  experienced,  though 
not  accompanied  with  much  distress  oi'dinarily,  but  rather  with  a  sense  of 
discomfoi't  and  uneasiness.  It  is  often  relieved  by  pressing  the  sides,  or 
by  lying  on  the  abdomen.  After  a  meal  the  breathing  tends  to  become 
worse,  especially  should  the  patient  be  dyspeptic,  whicli  is  often  the  case  ; 
and  dyspnoea  becomes  necessarily  much  aggravated  if  bronchitis  oi- 
asthma  should  supervene.  The  causes  of  the  dyspnoea  are  the  interference 
with  the  respii'atoiy  movements,  owing  to  the  depressed  state  of  the 
diaphragm,  and  the  I'igid  state  of  the  chest-walls  ;  the  difficulty  in  expel- 
ling the  residual  aij",  and  the  small  amount  of  pure  air  inhaled  ;  and  the 
actual  loss  of  surface  fit  for  aerating  the  blood.  Cough  is  frequently 
present,  but  is  chiefly  the  I'esult  of  bi'onchial  catarrh,  when  it  is  attended 
with  expectoration  ;  otherwise  it  is  diy.  There  is  no  pain  in  the  chest 
directly  dependent  iipon  empliysema;  but  a  dragging  sensation  or  actual 
pain  may  be  experienced  just  below  the  ensiform  cartilage. 

The  remaining  symptoms  which  may  be  obsei'ved  in  cases  of  emphy- 
sema are  indirect.  Those  due  to  interfei'ence  with  the  circulation  will 
be  more  appi'opriately  described  in  connection  with  heart-diseases.  As 
the  result  of  the  increased  respiratory  efforts  the  respiratory  muscles 
often  hypertrophy ;  hence  the  neck  appears  to  be  large.  The  fat  may 
be  absorbed,  giving  rise  to  an  appearance  of  wasting,  with  strongly- 
marked  features  ;  but  many  emphysematous  patients  are  more  or  less 
obese.  The  symptoms  due  to  imperfect  blood-aeration  ai'e  similar  to 
those  previously  described,  only  that  they  are  gradually  produced  ;  and 
there  is  generally  a  feeling  of  apathy  and  languor,  with  a  flabby  and  re- 
laxed state  of  the  muscles,  from  this  cause. 

Physical  Signs. — These  will  necessarily  diffei'  much,  according  to  the 
extent  and  variety  of  the  emphysema;  and  the  morbid  conditions  with 
which  it  is  associated.  1.  Shape  and  size  of  the  chest.  In  general  hyper- 
tro'phoiis  emphysema  the  chest  is  usually  more  or  less  enlarged  bilaterally, 
either  throughout,  or  oidy  in  its  upper  or  lower  part.  It  may  assume  a 
permanent  inspiratory  foiin,  oi-  even  go  beyond  this,  becoming  "barrel- 
shaped  "  and  almost  cii'culai-.  There  is  often  a  rounding  of  the  chest  in 
front,  and  of  the  back  behind,  but  sometimes  the  change  in  shape  is 
chiefly  observed  on  one  of  these  aspects.  The  ribs  become  more  horizon- 
tal, and  the  intercostal  spaces  wider,  in  proportion  to  the  enlargement ; 
while  the  cartilages  are  frequently  quite  rigid.  In  localized  emphysema 
there  may  be  corresponding  bulging.  Airophou.^  emphysema  is  asso- 
ciated with  a  small  chest,  the  libs  being  very  oblicjue,  the  lower  ones 
almost  vertical.  2.  Jiespiratory  movements.  Expansion  is  more  or  less 
deficient  or  absent,  and  tliere  may  be  merely  a  genei'al  elevation  of  the 
chest.  Explication  tends  to  be  prolonged.  3.  Pe?T?(ss/o7{  reveals  increased 
area  of  the  pulmonary  sound,  excejit  in  atrophous  emphysema  ;  and  also  in 
most  cases  hyper-resonance,  with  fall  in  pitch,  the  sound  tending  towards 
a  tym])anitic  character,  but  being  frequently  moi-e  or  less  muffled.  If 
the  distension  of  the  lungs  is  exti'eme,  there  is  deficient  resonance,  with 
undue  resistance.  4.  I{esp)iratory  .sovnds.  The  most  important  change 
usually  noticed  is  the  marked  prolongation  of  the  expiiatoi-y  sound,  but 
this  is  not  observed  in  the  atrophous  variety.  In  pure  emphysema  the 
l)reath-sounds  are  weak,  sometimes  i-emaikably  so,  but  of  harsh  quality. 
The  extent  over  which  they  ai'e  heard  is  inci'eased.    5.  A  crepitant 
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rale  is  said  to  be  sometimes  lieard  in  connection  with  emphysematous 
vesicles  after  a  deep  inspiration.  Adventitious  sounds  due  to  bronchial 
catarrh  are  often  present,  especially  sonorous  and  sibilant  rhonchi.  6.  Vocal 
fremitus  and  resonance  ai-e  quite  unreliable.  As  a  rule  they  are  deficient. 
They  may  be  observed  over  a  larger  area  than  usual.  7.  There  are  signs 
of  displacement  of  organs  in  cases  of  extensive  emphysema,  especially  of  the 
heart.  Epigastric  impulse  is  common.  8.  The  veins  in  the  neck  often 
afford  signs  of  obstruction  to  the  circulation,  after  the  right  side  of  the 
heart  has  become  affected. 

Prognosis. — Chronic  hypertrophous  emphysema  is  serious  in  propor- 
tion to  its  extent.  It  lays  the  foundation  for  a  very  miserable  existence 
in  many  cases  ;  it  increases  the  tendency  to  bronchial  catarrh  ;  and  adds 
greatly  to  the  danger  from  an  acute  attack  of  bronchitis.  Once  it  is 
thoi'oughly  established,  emphysema  cannot  be  cured. 

Treatment. — This  part  of  the  subject  maybe  very  briefly  summed  up, 
inasmuch  as  the  pi'inciples  on  which  the  treatment  of  emphysema  must 
be  conducted  need  only  be  mentioned  here,  the  means  for  cairying  these 
out  being  described  in  other  parts  of  this  work.  1.  Every  precaution 
must  be  taken  against  the  occurrence  of  bronchial  catarrh,  not  only  on 
account  of  its  danger,  but  because  each  attack  tends  to  increase  the 
emphysematous  condition.  Other  known  causes  of  emphysema  must  be 
avoided.  2.  It  is  very  important  to  attend  to  the  alimentary  canal,  as  a 
deranged  condition  of  its  functions  frequently  considerably  increases 
the  discomfort  attending  emphysema.  3.  The  conditions  which  may  be 
associated  with  this  complaint  must  be  ti'eated  as  they  ai-ise,  especially 
asthma ;  cardiac  disease ;  venous  congestion  and  its  results,  including 
dropsy ;  and  the  pulmonary  complications  which  occur  in  its  course, 
particularly  bronchitis.  Narcotics  must  be  used  with  particular  caution 
when  the  lungs  are  extensively  emphysematous.  4.  It  is  often  requisite 
to  improve  the  genei-al  health  and  the  condition  of  the  blood,  by  the  aid 
of  tonics,  iron,  and  cod-liver  oil ;  oi'  to  treat  some  constitutional  diathesis, 
especially  gout.  5.  Whether  there  is  any  curative  remedy  for  emphy- 
sema is  very  questionable.  Degenei'ative  changes  may  to  some  extent  be 
checked  by  projjer  dieting.  The  administration  of  strychnine,  the  use 
of  galvanism,  breathing  compressed  air,  and  other  measures  have  been 
stated  to  produce  some  improvement  in  cases  of  emphysema.  A  change 
of  climate  is  often  exceedingly  beneficial.  Usually  a  mild  climate,  not 
too  dry,  suits  best ;  but  it  is  frequently  a  matter  of  personal  experience 
as  to  the  kind  of  locality  which  is  most  suitable.  It  has  been  recom- 
mended for  emphysematous  patients  to  spend  the  summer  in  pine-wood 
regions,  where  there  is  a  heavy  fall  of  dew. 

II.    Interlobular  or  Interstitial  Emphysema. 

Etiology. — This  is  a  very  rare  condition,  resulting  usually  from 
rupture  of  the  air- vesicles,  as  a  consequence  of  excessive  pressure  upon 
their  interior  during  forcible  expiration,  the  glottis  being  at  the  same 
time  much  contracted.  Thus  it  may  be  induced  by  violent  cough,  laugh- 
ing, or  straining  during  deffecation  or  parturition.  Interlobular  emphy- 
sema is  said  to  be  not  uncommon  in  croup ;  and  to  occur  sometimes  as 
the  result  of  extensive  pulmonary  collapse.  Gangrene  or  post-mortem 
decomposition  may  lead  to  the  pi'esence  of  air  in  the  interlobular  tissue 
of  the  lung. 
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Anatomical  Characters. — Accumulations  of  air  are  seen  under  the 
pleura,  varying  in  size,  but  generally  small,  and  tliey  may  form  a  border 
of  minute  vesicles  around  the  lobules.  The  air  can  by  pressure  be  dis- 
placed along  the  course  of  the  boundaries  of  the  alveoli.  Superficial 
collections  occasionally  give  way,  opening  into  the  pleura,  and  thus 
giving  rise  to  pneumothorax ;  or  into  the  posterior  mediastinum,  leading 
to  general  subcutaneous  emphysema. 

Symptoms. — The  only  symptom  which  might  lead  to  the  suspicion  of 
interstitial  emphysema  is  the  occurrence  of  severe  dyspnoea  following 
one  of  its  causes.  It  is  said  that  a  faint  friction-sound  is  sometimes 
heard.  Should  pneumothorax  or  general  subcutaneous  emphysema  be 
pi'oduced,  these  conditions  would  be  indicated  by  their  usual  signs. 

Treatment. — This  consists  in  taking  every  precaution  to  prevent  the 
mischief  from  extending ;  and  in  attending  to  its  consequences. 


Chai'Ter  XIII. 
ASTHMA. 

Thi;  use  of  this  term  is  ambiguous,  but  it  may  be  employed  to  include 
all  cases  chai-acterized  by  the  occurrence  of  severe  paroxysmal  attacks  of 
dyspnoea.  Five  chief  forms  may  be  enumerated,  namely  : — 1.  Laryngeal. 
2.  Bronchial,  either  spasmodic  or  paralytic,  depending  iipon  sjiasm  or 
paralysis  of  the  muscirlar  fibres  of  the  bronchial  tubes.  3.  Cardiac, 
associated  with  disease  or  disorder  of  the  heart.  4.  H(Vtiiic,  due  to  an 
abnormal  state  of  the  blood  or  of  the  circulation.  5.  Diapliragniatic, 
associated  with  spasm  of  the  diaphragm  and  othei'  respiratory  muscles. 
Only  bro)tc]iial  diaphragmatic  aHthmii'  V)\l\  be  discussed  in  the  pi'esent 
chapter. 

I.  Bronchial  Asthma. — Spasmohic  Asthma. 

Pathology  and  Etiology. — Bronchial  asthma  is  characterized  by 
paroxysms  of  a  certain  form  of  dyspnoea,  which  are  generally  regarded 
as  being  spasmodic  in  their  origin,  and  due  to  a  tonic  spasm  of  the 
muscular  fibi'es  of  the  bronchioles,  excited  by  nervous  influence,  the 
irritation  being  either  direct,  refle.c,  or  centric.  Other  views  are  that  they 
depend  upon  a  tonic  spasm  of  the  diaphragm  ;  or  upon  an  acute 
swelling  of  the  bronchial  mucous  membrane,  resulting  either  from 
sudden  dilatation  of  the  blood-vessels  arising  fi'om  nervovis  influences, or 
from  a  very  acute  catarrh.  Sir  Andrew  Clark  thinks  that  a  kind  of 
erythematous  swelling  occurs  in  patches  over  the  bi'onchial  mucous 
membrane.  Dr.  Berkart  maintains  that  asthma  is  essentially  inflam- 
matory : — plugs  of  sei'O-fibrinous  or  fibi'inous  exudation  being  formed, 
the  paroxysmal  dyspnoea  being  due  to  displacement  of  these  plugs,  and 
their  lodgment  in  other  parts  of  the  bi-onchial  tract.  They  cause 
mechanical  obstruction  to  expiration,  and  may  also  set  up  true  bi'onchial 
spasm.  The  paroxysm  gives  way  owing  to  the  fi-ee  secretion  of  thin 
fluid  and  the  dilatation  of  the  bronchi,  which  allow  of  the  escape  of  the 
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impacted  plugs.  He  lias  found  a  streptococcus  in  the  sputa,  and 
suo-o-ests  that^  this  may  be  the  cause  of  the  complaint. 

Whatever  may  be  the  exact  pathology  of  bronchial  asthma,  the  circum- 
stances under  which  it  occurs  maybe  thus  generally  stated  The 
complaint  may  be  idiopathic  or  primary,  there  being  no  obvious  cause, 
and  the  attacks  are  then  sometimes  distinctly  periodic.  2.  Direct  inhala- 
tion of  certain  materials  is  a  frequent  cause,  such  as  fog  or  smoke; 
irritatino-   gases   and  vapours  ;    dust  ;   odoriferous   emanations  from 
animals  "or  from  vegetable  matters,  especially  hay,  ipecacuanha,  Iresh 
coffee  and  certain  flowers,  such  as  violets.    The  conditions  of  the  atmo- 
sDhere  breathed  often  materially  influeBce  the  occurrence  of  asthmatic 
attacks,  these  being  especially  liable  to  be  brought  on  by  excessively 
damp  or  dry  air,  or  by  cold  easterly  winds.   Different  asthmatic  patients 
present  remarkable  peculiarities  as  to  the  qualities  of  the  air  which  suits 
them  best  but  as  a  rule  a  rather  moist  and  relaxing  atmosphere  is  least 
iniurious,'and  that  of  elevated  and  country  districts  is  worse  than  that  of 
low  districts  or  of  large  towns  and  cities.    3.  Asthma  is  very  commonly 
associated  with  bronchitis,  hroncUal  catarrh,  or  emphysema,    it  has  also 
been  attributed  to  direct  irritation  of  the  mucous  membrane  by  certain 
crvstals     4   Cardiac  diseases  may  induce  true  spasmodic  asthma,  by 
civino-rise  to  pulmonary  congestion.    5.  Asthma  may  he  gastric  m  its 
orio'in  following  more  or  less  speedily  the  introduction  of  food  into  the 
stomach     In  some  cases  any  kind  of  food  will  bring  on  a  fit ;  m  others 
onlv  indigestible  or  special  articles,  such  as  stimulants  or  sweets. 
Usuallv  tliis  form  of  asthma  is  looked  upon  as  being  due  to  reflex 
irritation,  but  the  late  Dr.  Hyde  Salter  was  of  opinion  that  it  generally 
depends  upon  an  "  offending  condition  of  the  blood,    brought  about  by 
the  introduction  into  the  circulation  of  deleterious  matters  during 
dic^estion     6  Various  reflex  sources  of  irritation  are  supposed  to  induce 
asthma,  such  as  uterine  derangements ;  hardened  f\^ces  in  the  rectum; 
the  sudden  application  of  cold  to  the  skm ;  cold  feet ;  or  boils.    At  the 
m'esent  time  it  is  a  favourite  theory  that  the  reflex  irritation  which 
Lcites  asthma  is  often  seated  in  the  nasal  cavities,  being  due  to  chronic 
nasal  catarrh,  polypi,  or  especially  to  enlargement  of  the  erectile  bodies 
of  one  ox  more  tlii^binated  bones.    It  is  also  stated  that  attacks  may 
result  from  hypertrophy  of  tlie  tonsils,  or  other  pharyngeal  diseases 
7  '  Occasionally  an  asthmatic  attack  is  centric  in  its  origin,  as  when  it 
accompanies  .-iolent  emotion  or  hysteria;  or  in  those  very  rare  instances 
whe"  it  results  from  organic  disease  affecting  the  roots  of  the  vagus 
nerves.    8.  Irritation  of  the  pneumogastric  nerves  m  their  course  may,  m 
exceptional  cases,  be  the  cause  of  asthnia. 

pledisposinq  causes.-lTi  a  large  number  of  cases  asthma  commences 
within  the  first  ten  years  of  life,  but  the  complaint  increases  m  frequency 
from  20  to  50  (Salter).  Men  suffer  much  mure  than  women.  Hereditary 
predisposition  appears  to  have  some  influence.  _ 

Symptoms -In  some  cases  p-e7;io?«7o7-2/ indications  of  the  approach  ot 
a  fit  of  asthma  are  observed,  especially  in  connection  with  the  nervous 
system  Occasionally  there  is  abundant  discharge  of  pale  watery  urme. 
There  may  be  gradually  increasing  dyspnoea  and  other  chest-symptoms 
for  a  variable  period  before  the  actual  attack.  In  many  cases,  however 
this  IS  quite  .sudden  in  its  onset,  coming  on  without  any  warning,  it 
sets  in  in  the  great  majority  of  cases,  early  in  the  morning,  especially 
L";o  to  three  o'cJck  ;  but  the  taking  of  meals  the  recamben 
posture,  effort,  sleep,  and  other  causes  may  determine  the  time  of  the 
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occurrence  of  a  paroxysm.  In  many  instances  a  distinctly  periodic 
tendency  is  noticed,  and  the  interval  may  be  remarkably  uniform,  the 
attack  being  either  associated  with  some  evident  cause,  or  beino-  inde- 
pendent of  any  such  cause.  ^ 

Characters  of  a  paroxymii. — The  patient  experiences  an  extreme  sense 
of  suffocation  and  want  of  breath,  with  tightness  and  oppression  across 
the  chest;  loosens  every  article  of  clothing;  and  seizes  upon  every 
means  for  obtaining  fresh  air.  The  position  assumed  vai'ies  in  different 
cases,  the  patient  either  sitting,  standing,  or  kneeling,  and  fixing  the 
hands  or  elbows  on  some  support ;  or  the  attitude  may  be  frequ"ently 
changed.  Violent  res]3iratory  efforts  are  made,  every  muscle  beino- 
called  into  action,  while  the  shoulders  are  raised,  and  the  head  is 
thrown  back,  the  mouth  being  kept  widely  open.  In  consequence  of 
these  exertions  the  sweat  often  pours  off  the  upper  part  of  the  body. 
The  rate  of  breathing  is  frequently  not  increased,  but  inspiration  is  very 
short,  abrupt,  and  jerky,  while  expiration  is  greatly  prolonged,  often 
terminating  with  a  sudden  effort  at  expulsion  of  the  air,  and  being 
immediately  followed  by  the  inspiratory  act.  Respiration  is  noisy  and 
wheezing.  Soon  signs  of  overloading  of  the  venous  system  and  of 
deficient  aeration  of  the  blood  appear,  and  they  may  become  very 
marked,  the  extremities  being  cold,  and  the  pulse  small  and  quick  or 


.    ~  -    -   ^.„.....cably 

uniform  m  any  particular  case.  The  attack  ends  either  suddenly  or 
gradually,  this  depending  much  upon  its  duration  ;  and  upon  whether 
it  IS  allowed  to  run  its  course,  or  is  checked  by  some  powerful  thera- 
peutic agent.  Generally  a  cough  sets  m  towards  the  close,  followed  by 
a  small  amount  of  expectoration,  in  the  form  of  little  pearl-like  grey 
pellets  of  mucus.  In  some  cases  the  expectoration  is  considerable,  and 
continues  for  some  time,  especially  if  the  paroxysm  is  prolonged,  and 
then  the  asthma  is  termed  huviid.  Occasionally  haemoptysis  occurs,  usually 
very  slight,  but  sometimes  abundant.  In  the  sputum  certain  special 
objects  have  been  deseribed.  Yellowish-green  or  grey-looking  particles 
are  said  to  be  usually  seen,  described  by  Curschmann,  consisting  of  very 
small  threads  of  mucus,  very  tough,  and  exhibiting  a  striking  spiral 
twisting  under  the  microscope.  They  seem  to  be  made  up  of  sin^ple  fine 
or  coarse  spirally-twisted  bands  and  fibres  ;  with  sometimes  a  fine  trans- 
parent central  fibre.  These  objects  are  believed  to  be  casts  of  the  finest 
bronchioles.  Crystals,  originally  discovered  by  Leyden,  are  also  often  seen 
under  the  microscope,  especially  in  the  spirals,  and  they  may  be  numerous. 
VV hen  the  attack  ceases,  they  rapidly  diminish.  These  "asthma-crystals  " 
are  pointed  and  octahedral,  and  are  said  to  be  composed  of  the  phosphate 
of  some  peculiar  organic  base.  Crystals  of  oxalate  of  lime  have  also 
b.'cn  observed  in  some  instances. 

Fhy.^cal  sigm.—Bnriug  a  paroxysm  of  asthma  the  physical  signs  are 
very  eharacteristic,  as  evidencing  constriction  of  the  bronchial  tubes, 
and  mterfcrence  with  the  passage  of  air.  1.  The  chest  is  frequently 
mlarged,  the  lungs  being  infiated.  2.  Expansih  movements  are  greatly 
deficient  or  absent ;  while  the  intercostal  spaces,  the  supra-sternal  and 
supra-clavicular  fossa?,  and  the  epigastrium  sink  in  markedly  during 
inspiration.  The  rhythm  of  the  movements  is  altered,  as  already  del 
scribed,  expiration  being  prolonged.  3.  Percmsion-soiind  is  hyper- 
resonant;  and  inspiration  or  expiration  produces  little  or  no  effect 
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upon  it.  4.  Auscultation  discloses  feeble  or  absent  breatli-sounds  where 
the  tubes  are  constricted,  with  loud  puerile  sounds  Avhere  they  are 
free ;  along  with  dry  rlionchi  in  every  conceivable  variety.  At  the 
close  of  the  paroxysm  some  moist  rales  may  often  be  heard.  Important 
characters  presented  by  these  auscultatory  signs  are  that  they  are 
frequently  limited  in  their  extent ;  and  are  constantly  liable  to  change 
their  place  rapidly.  Upon  the  sudden  cessation  of  the  bronchial  spasm 
an  exaggerated  breath-sound  may  be  heai'd  where  a  moment  before  no 
sound  was  audible.  Usvially  both  lungs  are  affected,  but  occasionally 
only  or  chiefly  one  of  them,  and  then  breathing  is  excessive  on  the 
unaffected  side. 

State  in  the  intervals. — This  will  depend  upon  whether  the  asthma  is 
or  is  not  connected  with  some  organic  disease.  Immediately  after  an 
attack  a  feeling  of  exhaustion  is  usually  experienced,  with  uncomfortable 
sensations  about  the  chest;  but  when  these  pass  off  patients  generally 
feel  i-elieved,  and  enjoy  an  immunity  from  further  paroxysms  for  a  time. 
As  a  case  of  asthma  progresses,  the  fits  tend  to  become  more  f  i-equent  but 
less  severe. 

Hay-asthma. — It  will  be  convenient  briefly  to  allude  here  to  the  affec- 
tion named  hay-astJimia  or  hay-fever.  This  complaint  appears  to  be  due  to 
idiosyncrasy,  being  only  observed  in  particular  subjects,  who  suffer  every 
hay-season,  often  without  any  evident  exposure  to  the  exciting  cause.  It 
has  been  specially  attributed  to  the  pollen  of  anthoxantliimi  odoratum ; 
but  the  same  effects  may  be  produced  by  breathing  the  powder  of 
ipecacuanha,  by  the  odour  of  certain  flowers,  and  by  emanations  from 
certain  animals.  The  symptoms  are  those  of  coryza  and  bronchial 
irritation,  attended  with  severe  cough ;  short  asthmatic  attacks, 
especially  at  night ;  as  well  as  much  languor  and  a  sense  of  depression 
and  want  of  energy,  but  no  pyrexia.  They  set  in  acutely,  and  last  for  a 
variable  time. 

Diagnosis. — Bronchial  asthma  is  sufficiently  characterized  by  the 
pai'oxysmal  and  iisually  sudden  nature  of  the  attacks ;  their  peculiar 
characters,  seveiity,  dui'ation,  and  often  sudden  termination ;  the 
physical  signs  of  temporary  constriction  of  the  bronchial  tubes,  with 
absence  of  fluid  in  them  ;  the  effects  of  treatment ;  and  the  complete 
or  comparative  absence  of  dyspnoea  in  the  intervals.  It  has  chiefly  to 
be  distinguished  from  emphysema,  bronchitis,  and  cardiac  dyspnoea,  but 
it  must  be  remembered  that  asthma  complicates  these  conditions.  It 
may  also  be  mistaken  for  laryngeal  or  diaphragmatic  asthma,  or  for  mere 
nervous  dyspnoea. 

Prognosis. — The  immediate  prognosis  in  cases  of  asthma  is  favour- 
able, death  during  a  paroxysm  being  a  rare  event.  The  prognosis  as  to 
recovery  is  moi-e  hopeful  if  the  patient  is  young;  if  the  attacks  only 
come  on  at  long  intervals,  and  are  not  severe  or  prolonged  ;  if  during  the 
intervals  the  patient  feels  well,  and  thei^e  is  no  organic  disease;  and  if 
the  paroxysms  are  traceable  to  some  obvious  cause,  which  can  he 
avoided.  The  history  of  the  progress  of  the  case  will  afford  some  aid  in 
determining  the  prognosis. 

Treatment. — 1.  Prevention  of  an  impending  attack. — In  those  cases 
where  there  are  premonitory  signs  of  a  fit  of  asthma,  it  may  be  possible 
to  avert  this  by  certain  measures,  such  as  drinking  strong  coffee;  re- 
moving every  source  of  irritation ;  heating  the  body,  or  in  some  cases 
applying  cold  to  the  back;  smoking  stramonium  or  belladonna;  or 
inhaling  some  anti-asthmatic  fumigation  or  nitrite  of  amyl. 
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2.  During  a  paroxysm.  — Any  obvious  exciting  cause  of  an  asthmatic 
attack  must  be  at  once  I'enioved,  for  instance,  an  emetic  or  enema  being- 
employed  shonld  the  attack  be  due  to  a  loaded  stomach  or  rectum ;  as 
much  fresh,  dry,  warm  air  as  possible  must  be  obtained  ;  and  everything 
that  can  obstruct  the  breathing  should  be  loosened.  The  position  of  the 
])atient  needs  to  be  studied:  the  sitting  or  kneeling  posture  is  usually 
the  best,  with  the  elbows  supported  so  as  to  raise  the  shoulders,  but  not 
iTncommonly  patients  must  be  allowed  to  choose  the  postui-e  which  they 
find  most  comfortable  and  convenient. 

Tlie  I'emedies  I'ecommended  for  asthma  ai-e  exceedingly  numerous, 
chiefly  belonging  to  the  class  of  depressants;  sedatives  and  aiiti-sjKis- 
modics ;  or  stiriin.ldnts.  Diii'erent  cases  are  relieved  by  totally  different 
lines  of  treatment,  and  in  many  instances  it  is  at  first  quite  an  experi- 
ment as  to  what  will  suit  best,  but  patients  learn  by  experience  what 
gives  them  most  speedy  relief.  The  chief  remedies  which  may  be  of  service 
when  given  internally  are  depressing  emetics  and  v.misecui.ts,  especially 
ipecacuanha  or  tartar  emetic  ;  tincture  of  belladonna,  conium,  hyoscya- 
mus,  sti-amoninm  or  datura  tatula ;  opium  or  morphine  ;  ether, 
especially  compcmnd  spirit  of  ether  ;  hydrate  of  chloral  ;  ethereal 
tincture  of  lobelia  in  full  doses,  frequently  repeated;  cannabis  indica  ; 
nitrite  of  sodium  and  nitro-glycerine  ;  jaborandi  or  pilocarpine  ;  bro- 
mides;  gi-indelia  robusta ;  monobi'omated  camphor;  strong  hot  coft'ee 
without  milk  or  sugar,  taken  on  an  empty  stonjach,  to  which  it  has  been 
recommended  to  add  1  to  5  grains  of  caffeine;  some  spii'it  with  boiling- 
water  in  equal  parts  ;  or  fragments  of  ice  rapidly  swallowed.  Antipyrin 
has  been  found  useful  in  some  cases.  luhalatiovs  are  of  great  value, 
when  judiciously  iised,  some  materials  thus  employed  being-  directly 
inspired ;  others  being  smoked,  either  in  a  i^ipe  or  in  the  form  of  a 
cigarette.  The  most  important  i-emedies  for  direct  inhalation  are  ether, 
chloi'oform,  or  a  mixture  of  these  agents  ;  sulphui'ous  anhydride  ;  nitrite 
nf  amyl,  which  has  been  strongly  recommended  by  IJr.  Talfourd  Jones, 
but  must  be  cautiously  employed ;  iodide  of  ethyl  ;  jiyridine ;  and  the 
fumes  which  ai'ise  from  ignited  nitre-paper,  or  paper  inipi-egnated  with 
both  nitre  and  chlorate  of  |iotassiuni.  The  principal  suljstances  smoked 
are  tobacco,  stramonium,  datura  tatula,  and  belladonna,  either  separately 
or  mixed,  and  considerable  relief  is  often  thus  obtained,  but  of  course 
due  care  must  be  exercised  in  carrying  out  this  mode  of  treatment. 
Coca  leaves  and  eucaly^itus  have  also  been  thus  used.  Special  jjou-ders, 
pastilles,  and  tablets  are  likewise  made,  which  are  bui-nt  for  the  purpose 
of  inhaling  the  fumes.  The  powders  are  of  various  compositions,  but 
contain  more  or  less  of  the  following  ingredients  : — nitre,  stramonium, 
datura  tatula,  lobelia,  tea,  cannabis  indica,  and  eucalyptus  oil.  The 
pastilles  consist  of  chlorate  and  nitrate  of  potassium.  These  prepara- 
tions may  be  burnt  in  a  room,  as  well  as  directly  inhaled.  The  following- 
powder  is  used  at  the  Brompton  Hospital : — R.  Pulv.  sti-amonii,  3^  ; 
Pulv.  anisi.  Potass,  nitratis,  afi  51]  ;  Pulv.  Tabaci,  gr.  v-  Cigarettes 
have  likewise  been  employed,  made  of  paper,  each  containing  a  minute 
proportion  of  morphine,  arseniate  of  sodium,  or  other  powerful  drugs. 
Cigarettes  containing  cubebs  have  been  favourably  sjjoken  of.  Sub- 
cutaneous injection  of  morphine,  atropine,  pilocarpine,  hydrate  of  chloi-al, 
or  other  agents  may  be  demanded  in  severe  cases ;  and  cocaine  has  been 
specially  recommended,  administered  in  this  way. 

Various  othei-  measures  prove  serviceable  in  particular  instances  in  the 
treatment  of  asthma,  such  as  applying  cold  or  heat  to  the  sui-face  of  the 
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chest ;  ice  to  the  spine  ;  the  use  of  warm  friction  or  turpentine  fomenta- 
tions over  the  chest;  sinapisms  to  various  parts;  putting  the  hands  and 
arms  into  warm  water  ;  a  warm  foot-bath  with  mustard  in  it,  cokl  water 
being  drunk  at  the  same  time;  or  a  weak  galvanic  current  along  the 
course  of  the  vagus  nerves.  The  compressed  air-bath  may  give  much 
relief,  if  it  should  be  available. 

3.  During  the  intervals. — At  this  time  the  main  points  to  be  at- 
tended to  are  to  study  the  locality  which  suits  the  patient  best,  as  i-egards 
the  qualities  of  the  air  and  othei-  conditions ;  to  pay  strict  attention  to 
the  state  of  the  alimentary  canal  and  to  the  diet,  as  well  as  to  the  func- 
tions of  the  organs  generally  ;  and  to  avoid  everything  which  is  known  to 
bring  on  an  attack  of  asthma,  especially  cold  and  damp.  It  is  remark- 
able that  asthmatic  patients  are  usually  better  in  the  impure  atmosphere 
of  large  towns  and  cities,  but  much  damp  is  almost  always  injurious.  In 
many  cases  the  habitual  use  of  some  of  the  remedies  already  mentioned 
may  ward  off  the  fits,  such  as  smoking  tobacco  or  stramonium,  or  inhaling 
the  fumes  of  nitre-paper  or  the  vapour  of  chloroform,  but  these  agents 
must  be  judiciously  employed.  The  nitrites  are  also  used  for  this 
pm-pose.  If  any  organic  disease  is  present,  this  must  be  treated 
accordingly,  especially  emphysema  and  bronchitis.  Any  constitutional 
disease,  such  as  gout,  must  also  be  attended  to.  A  course  of  quinine, 
strychnine,  arsenic,  or  some  metallic  tonic  is  very  serviceable  in  many 
cases.  Iodide  of  potassium  is  also  a  valuable  remedy ;  or  syrup  of 
hydriodic  acid  has  been  recommended  as  a  substitute  if  the  iodide  is  not 
well-borne.  Grindelia  robusta  and  quebracho  bark  are  other  agents 
specially  advocated.  Galvanism  or  counter-irritation  along  the  vagus 
nerves,  the  inhalation  of  compressed  or  rarefied  air,  and  various  other 
measures  have  been  advocated  for  the  cure  of  asthma.  In  suitable  cases 
special'treatment  directed  to  the  nasal  cavities  or  to  the  throat  may  be 
called  for.  In  addition  to  treating  particular  diseases,  the  galvano- 
cauteiy  has  been  employed  to  destroy  the  erectile  bodies  on  the  turbi- 
nated bones,  and  it  is  affirmed  with  success. 

4.  With  regard  to  hay-asthma,  it  is  necessary  to  avoid  the  cause  of 
this  complaint,  and  the  sea-side  seems  to  offer  the  best  protection,  or  if 
possible  a  sea-voyage  should  betaken.  During  the  attack  small  doses  of 
hydrocyanic  acid  Avith  tincture  of  lobelia  or  other  antispasmodics  may  be 
given  at  frequent  intervals.  Iodide  of  potassium,  chloride  of  ammonium, 
and  belladonna  are  amongst  the  numerous  remedies  advocated  for  the 
treatment  of  hay-asthma.  A  tincture  of  a.nthoxantliwm  odoratum  has 
been  used  on  homoeopathic  principles,  both  internally  and  locally.  Weak 
inhalations  of  creasote,  cai'bolic  acid,  or  chlorine  have  been  recommended ; 
and  it  has  been  affirmed  that  the  asthmatic  attacks  are  relieved  by  in- 
haling the  fumes  of  the  anti-asthmatic  powdei-s  already  mentioned. 
Carbolized  smelling-salts  is  also  used.  Injection  of  quinine  into  the 
nostrils  has  been  found  beneficial ;  and  also  plugging  the  nostrils  with 
glycerine.  Moreover,  snuifs  have  been  used,  containing  salicjdic  acid, 
camphor,  bismuth,  morjjhine,  and  other  ingredients.  Cocaine  is  another 
agent  now  much  employed.  As  preventive  measures,  the  administration 
of  quinine  and  iron,  arsenic,  nux  vomica  or  strychnine,  and  other  tonics 
might  be  tried,  along  with  cold  bathing.  Dr.  Russell  Reynolds  has 
found  the  systematic  inhalation  of  a  few  drops  of  chloroform  useful. 
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II.  Diaphragmatic  Asthma. 

A  form  of  asthma  lias  been  specially  described  as  due  to  spasm  of  the 
diaphragm  and  other  muscles  of  respiration.  The  respirations  are 
diminished  in  number,  and  the  difficulty  in  breathing  is  limited  to  ex- 
piration, which  is  greatly  prolonged,  inspiration  being  short  and  abrupt, 
while  but  little  air  enters  the  lungs.  The  abdominal  muscles  become 
rigid  and  hard,  and  may  cause  expulsion  of  the  iirlne  and  f;i3ces.  There 
is  a  sense  of  much  distress,  and  signs  of  imminent  suffocation  may 
appear.  When  the  spasm  subsides,  this  event  is  not  followed  by  cough 
or  expectoration.  Physical  examination  reveals  distension  of  the  lungs, 
undiminished  during  expiration.  There  are  no  dry  rhonchi.  I  have 
seen  symptoms  very  similar  to  those  just  described  brought  on  by  an 
immoderate  tit  of  laughter. 


Chapter  XIV. 

ATELECTASIS,  APNEUMATOSIS,   PULMONARY  COLLAPSE. 
—PULMONARY  COMPRESSION.— CARNIPICATION. 

These  terms  all  signify  a  condition  in  which  the  lungs  are  to  a  greater 
or  less  extent  merely  devoid  of  air,  so  that  the  affected  portions  are 
useless  for  respiratory  purposes.  Atdecfasis  strictly  refers  only  to  lungs 
which  are  more  or  less  in  their  foetal  condition,  never  having  expanded 
properly.  The  other  terms  indicate  a  I'eturn  to  this  condition,  either 
from  collapse  in  consequence  of  air  being  prevented  from  entering  the 
vesicles  through  the  air-passages  ;  or  as  the  result  of  external  compression 
of  the  lung. 

^tioloitY  and  PATHOLOia'. — 1.  Collapse. — The  resiilts  of  experiment 
and  observation  show  that  the  ultimate  effect  of  complete  and  continued 
obstruction  or  narrowing  of  a  bronchial  tube  from  any  cause  is  collapse 
of  the  vesicles  which  it  supplies.  The  explanation  of  this  fact  is  as 
follows: — The  bronchi  become  smaller  as  they  divide,  and  the  air  drawn 
in  during  inspiration  drives  on  any  obstructing  material,  so  that  at  last 
it  reaches  a  point  whei-e  it  causes  complete  closure,  and  thus  no  air  can 
enter  the  corresponding  vesicles.  During  expiration  the  obstructing  plug 
is  forced  out  to  some  extent,  and  a  certain  quantity  of  air  escapes,  but  it 
again  returns  with  inspiration,  acting  in  fact  like  a  "  ball-valve." 
Hence,  as  no  new  supply  of  air  enters  the  vesicles,  and  that  previously 
contained  in  them  is  gradually  expelled,  they  finally  collapse  entirely. 
It  is  supposed  also  that  some  of  the  imprisoned  air  may  be  absorbed. 
In  the  great  majority  of  cases  the  obstruction  is  associated  with  bron- 
chitis, either  simple,  or  complicated  with  measles,  whooping-cough,  or 
croup,  especially  if  its  products  are  very  tenacious  and  viscid,  but  they 
need  not  be  of  this  character.  Infants  are  extremely  prone  to  suffer 
from  pulmonary  collapse,    and  this  condition  is  especially  frequent 
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during  the  first  year  of  life,  and  in  children  who  are  ill-nourished  or 
rickety.  Among  the  chief  predisposing  causes  are  a  yielding  condition 
of  the  chest-walls,  and  a  weak  state  of  the  inspiratory  muscles ;  inability 
to  cough  and  expectorate;  distension  of,  or  pressure  upon  the  abdomen,, 
preventing  the  movements  of  the  diaphragm ;  and  the  previous  exist- 
ence of  partial  atelectasis. 

When  a  main  bronchus  is  obstructed,  whether  by  external  pressure  or 
an  internal  block,  the  whole  lung  may  ultimately  become  collapsed. 

2.  The  chief  causes  of  direct  compj-ession  of  the  lung  are  accumulations 
of  fluid  or  air  in  the  pleural  cavity,  or  agglutination  of  its  surfaces ;  great 
pericardial  effusion  or  cardiac  enlargement ;  an  intra-thoracic  tumour  or 
aneurism ;  deformities  of  the  thorax ;  and  abdominal  enlargements 
encroaching  upon  the  chest,  such  as  ascites,  an  ovarian  tumour,  an 
enlarged  liver  or  spleen,  or  a  hydatid  tumour. 

Anatomical  Characters. — The  morbid  appearances  in  atelectasis  and 
collapse  are  very  similar.  Usually  distinct  lobules  are  involved — lobular 
collapse,  these  being  scattei'ed  thi'ough  different  parts  of  the  lungs.  The 
margin  of  the  bases,  the  tongue-like  prolongation  of  the  left  upper  lobe, 
and  the  middle  lobe  of  the  right  lung  present  collapsed  lobules  most 
frequently  ;  and  next  in  order  come  the  back  of  the  upper  and  lower 
lobes  on  both  sides.  Superficial  lobules  are  much  more  commonly 
affected  than  those  which  lie  deep  in  the  lungs. 

The  precise  characters  presented  will  vary  according  to  the  duration 
of  the  collapse,  and  the  amount  and  conditions  of  the  blood  in  the 
affected  lobules.  At  first  there  is  congestion,  but  soon  the  blood  coagu- 
lates in  the  vessels,  and  then  undei'goes  further  changes,  becoming  deco- 
lorized, firm,  and  contracted,  the  vessels  being  finally  obliterated.  The 
walls  of  the  alveoli  after  a  time  adhere  together,  and  catarrhal  pneu- 
monia is  frequently  set  up.  As  seen  on  the  surface  of  the  lung,  the 
collapsed  portions  have  a  well-defined  outline,  and  are  usually  sunk 
below  the  surrounding  level,  but  not  always.  Their  size  depends  upon 
that  of  the  bronchus  obstructed.  The  colour  varies  considei'ably,  ranging" 
from  deep  purple  to  light  red,  but  being  usually  daik-red  or  of  a  some- 
what violet  hue.  Whitish  streaks  are  evident  on  close  examination, 
indicating  the  division  into  smaller  lobules.  A  section  is  quite  smooth, 
but  varies  in  colour,  and  it  shows  the  collapsed  part  to  be  somewhat 
pyramidal  in  shape,  with  the  base  outwards.  The  tissue  is  quite  airless, 
and  non-crepitant,  usually  of  a  tough  and  firm  consistence,  and  when 
situated  in  a  thin  margin  of  lung  the  collapsed  portion  may  be  felt 
between  the  finger  and  thumb.  Pieces  sink  in  water.  The  affected 
lobules  can  usually  be  inflated  to  a  greater  or  less  degree  by  means  of  a 
blowpipe  introduced  into  the  communicating  bronchus,  and  they  then 
enlarge,  assume  a  light  red  coloui-,  and  come  to  resemble  normal  lung- 
tissue,  but  they  soon  subside  unless  the  bronchus  is  tied.  In  proportion 
to  the  degree  of  congestion  will  be  the  depth  of  colour,  bulk,  firmness, 
and  difficulty  of  inflating  the  collapsed  portions.  In  course  of  time 
they  become  paler,  looser  but  tough  in  texture,  and  cannot  be  expanded, 
as  the  walls  of  the  vesicles  adhere.  The  tubes  proceeding  to  collapsed 
lobules  will  usually  be  found  to  contain  some  obstructing  secretion. 
Other  parts  of  the  lungs  are  frequently  the  seat  of  emphysema. 

Compression  drives  the  air  and  blood  out  of  the  lungs  to  a  variable 
degree,  and  the  appearances  differ  accordingly.  When  the  air  is  alone 
expelled,  while  the  blood  remains,  the  lung-tissue  is  dark  red,  moist, 
but  very  firm  and  dense,  and  this  is  the  condition  known  as  carnifi.cation.. 


PHTHISIS  PULMONARY  CONSUMPTIOX. 


453 


Finally  it  becomes  grey;  anremic,  but  pigmented;  dry;  of  a  toagh 
leathery  consistence  ;  and  incapable  of  insufflation. 

Symptoms. — Dyspnoea,  with  quick  and  shallow  breathing;  feeble  and 
ineffectual  cough  ;  signs  of  deficient  blood-aiiration  ;  and  marked  wasting 
and  exhaustion  are  the  phenomena  attending  pulmonary  collapse,  their 
severity  being  necessarily  in  proportion  to  the  extent  of  the  mischief, 
and  the  rapidity  with  which  it  is  set  up.  Death  is  a  very  frequent 
termination  in  children,  and  may  take  place  speedily  or  gradually.  The 
physical  signs  are  : — 1.  Those  of  inspiratory  dyspnoea,  the  chest  falling  in 
more  or  less  during  inspiration.  2.  Impaired  resonance  over  the  affected 
parts.  3.  Weak  or  bronchial  hreatJi-sounds.  In  many  cases,  however,  no 
physical  signs  whatever  can  be  detected ;  and  they  may  be  obscured 
by  those  of  emphysema,  bronchitis,  and  other  morbid. conditions. 

Considerable  compression  of  the  lung  may  exist  without  any  symptoms, 
if  it  is  produced  gradually.  In  this  condition  a  few  crepitant  rales  may 
sometimes  be  heard  at  the  close  of  a  deep  inspiration — compression  rale  ; 
and  the  heart  is  often  undvily  exposed. 

Prognosis. — Extensive  collapse  is  exceedingly  dangerous  in  very 
young  children,  especially  if  the  patient  is  feeble,  and  placed  in  un- 
favourable hygienic  circumstances.  This  condition  adds  greatly  to  the 
fatality  of  bronchitis,  whooping-cough,  measles,  and  croup. 

Treatment. — When  pulmonaiy  collapse  is  suspected  during  an  attack 
of  bronchitis  in  children,  the  main  objects  in  treatment  are  to  assist  the 
respiratory  efforts,  and  the  discharge  of  the  obstructing  secretion. 
Friction  with  oil  over  the  chest,  as  recommended  by  Dr.  Graily  Hewitt ; 
ai'tificial  respii-ation ;  the  application  of  sinapisms ;  an  emetic  of  sulphate 
of  zinc  or  ipecacuanha ;  and  the  administration  of  stimulant  eipectoratits, 
constitute  the  chief  measures  which  are  available.  A  warm  bath  is  of 
service  occasionally.  The  diet  must  be  carefully  attended  to,  and 
much  suppoi't  is  often  requii'ed,  this  being  adapted  to  the  age  of  the 
patient;  stimulants  are  also  frequently  useful.  If  there  are  signs  of 
apnaea,  the  warm  bath  witli  cold  douche  should  be  tried.  As  regards  the 
treatment  of  compression  of  the  lung,  the  removal  of  its  cause  as  speedily 
as  possible  is  the  chief  indication. 


Chapter  XV. 

PHTHISIS— PULMONARY  CONSUMPTION. 

Phthisis  or  pulmonary  consumption  includes  a  very  large  group  of 
cases,  in  which  the  lung-textures  become  the  seat  of  consolidation, 
followed  by  destruction  or  breaking-down,  with  the  formation  of  ulcera- 
ting excavations  or  cavities ;  this  process  being  accompanied  with 
wasting  of  the  blood  and  tissues  of  the  body  generally,  fever,  progressive 
weakness,  and  other  constitutional  symptoms.  In  many  cases  other 
organs  and  structures  besides  the  lungs  are  involved  during  the  course  of 
the  disease,  and  thus  the  clinical  history  is  often  considerably  modified. 
This  subject  is  still  very  unsettled,  and  it  is  difficult  to  deal  with  it 
satisfactorily  within  the  limits  of  this  work,  in  which  only  an  outline  of 
the  main  facts  and  theories  relating  to  it  can  be  given. 
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Pathology. — From  a  pathological  point  of  view  pulmonary  phthisis 
strictly  includes  all  morbid  processes  which  lead  to  destruction  of  the 
lung-tissues,  and  the  formation  of  cavities.  It  will  be  expedient  at  the 
outset  to  endeavour  to  indicate  the  chief  views  held  as  to  the  nature  of 
these  processes. 

1.  Undoubtedly  the  view  now  generally  accepted  is  that  phthisis  is 
essentially  and  invariably  a  tuhercular  disease,  and  that  the  pulmonary 
lesions  are  primarily  due  to  the  foi'mation  of  tubercle,  either  in  the 
form  of  granulations  or  infiltration,  and  the  destructive  changes  con- 
nected therewith.  Moreover,  the  development  of  the  tubercle  is  attri- 
buted to  the  direct  action  of  the  tuhercle-bacilhis  of  Koch,  which  is 
therefore  regarded  as  the  specific  morbific  agent  originating  phthisis. 
The  questions  relating  to  tubercle  and  its  bacillus  have  been  already 
discussed  in  the  chapter  on  Tuberculosis  (see  p.  303),  and  need  not  be 
further  considered  here.  It  must  be  remarked,  however,  that  it  is 
acknowledged  by  those  who  hold  the  view  just  mentioned,  that  there  are 
often  predisposing  morbid  conditions  in  the  air-passages  or  lungs,  such 
as  catarrh  or  the  presence  of  inflammatory  products,  which  diminish 
their  resisting  power,  and  enable  the  bacilli  to  produce  their  effects  the 
more  readily. 

That  tubex'cle  constitutes  an  important  element  in  the  destructive 
processes  which  are  characteristic  of  pulmonary  phthisis  cannot  be 
doubted,  but  some  eminent  authorities  deny  that  it  is  essential,  or 
that  it  is  the  primary  lesion  in  the  majority  of  cases,  although  it  is 
often  produced  as  the  secondary  result  of  other  morbid  conditions  in  the 
lungs,  either  by  direct  irritation,  or  by  infection  from  caseous  centres. 
Moreover,  when  tubercle  affects  the  lung  primarily,  it  is  maintained 
that  in  many  instances  cheesy  masses  or  other  sources  of  infection  will 
be  found  in  other  parts  of  the  body.  The  specific  action  of  the  tubercle- 
bacillus  is  also  disputed. 

2.  The  theory  of  the  inflammatory  origin  of  a  large  proportion  of  cases 
of  phthisis  was  very  widely  held  until  within  a  comparatively  recent 
period,  and  is  still  supported  by  high  authorities.  According  to  this  view 
the  destructive  changes  in  the  lungs  are  primarily  due  to  inflammation 
involving  its  tissues,  which  may  belong  to  one  or  other  of  the  follow- 
ing forms : — a.  Acute  croupous  pneumonia.  This  disease  is  supposed  to 
terminate  occasionally  in  phthisis,  especially  if  it  affects  the  apex,  either 
in  consequence  of  the  products  caseating  instead  of  being  absorbed,  or 
of  the  inflammation  terminating  in  the  formation  of  abscesses  or  in 
gangrene,  h.  Catarrhal  pneumonia,  either  actite  or  chronic.  The  large 
majority  of  cases  of  phthisis  were  attributed  by  Niemeyer  to  this 
variety  of  inflammation,  arising  from  different  causes,  such  as  in  the 
course  of  ordinary  bronchitis ;  after  pulmonary  collapse ;  or  from 
irritation  by  inhaled  irritant  particles,  coagulated  blood,  or  retained 
secretion.  His  explanation  of  the  destructive  changes  is  as  follows: — 
Cells,  the  products  of  inflammation,  accumulate  in  the  alveoli  and 
minute  bronchi,  crowd  upon  each  other,  becoming  densely  packed,  and 
thus  by  their  mutual  pressure  they  bring  about  their  own  decay,  as  well 
as  that  of  the  lung-textures,  bj'  interfering  with  their  nutrition,  the 
alveolar  walls  being  also  themselves  damaged  by  the  inflammatory 
process.  The  morbid  materials  therefore  become  caseous,  and  may 
undergo  calcification  or  absorption,  or  be  ultimately  discharged,  giving 
rise  to  cavities,  c.  Peribronchitis,  in  which  the  inflammatory  changes 
chiefly  implicate  the  walls  of  the  alveoli  and  the  minute  bronchioles, 
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with  their  surrounding  tissues,  is  believed  to  originate  phthisis  occa- 
sionally, d.  Chronic  interstitial  pneumonia.  This  morbid  change  leads 
to  a  kind  of  destruction  of  the  lung-tissues,  and,  as  alread}^  mentioned, 
the  condition  it  produces  is  tenned  fibroid  phttiisis.  It  is  observed  to  a 
greater  or  less  extent  in  most  phthisical  lungs,  -when  the  disease  is 
chronic.  In  the  large  majority  of  cases  the  fibroid  condition  is  secondary, 
and  is  an  evidence  of  a  disposition  towards  healing,  but  Sir  Andrew 
Clark  looks  upon  it  as  a  special  form  of  |)hthisis  in  some  cases,  the 
growth  of  fibi'oid  tissiie  being  pi'imary.  The  late  Dr.  Fagge  Avas  of 
opinion  that  hlji'oid  phthisis  is  always  tvibercular  in  its  oi'igin. 

Those  who  maintain  the  tubercular  nature  of  phthisis  recognize  the 
fact  that  inflammatory  changes  often  aid  in  the  destruction  of  the  pul- 
monary tissues,  but  they  regard  them  as  secondary  and  subordinate,  or 
as  mei'ely  furnishing  conditions  favourable  for  the  action  of  the  bacillus. 

It  may  be  remai'ked  that  special  names  are  sometimes  applied  to  ^^neu- 
monia  originating  phthisis,  such  as  albuminoid,  scrofulous,  tubercular, 
etc.,  but  such  terms  only  serve  to  confuse  the  subject. 

3.  Some  writers  include  as  forms  of  phtiiisis  those  rare  cases  of 
desti'uction  of  lung-tissue  which  apparently  i-esult  from  breaking-down 
of  syphilitic  gum-riiata ;  and  also  the  consequences  of  hydatid  disease. 
These  morbid  conditions  will,  however,  be  separately  considered  in  this 
work. 

4.  Vascular  conditions. — Occlusion  of  branches  of  the  pulmonary  artery 
probably  contributes  to  the  destructive  process  in  some  cases  of  phthisis. 
The  decay  which  occurs  in  pneumonic  products  or  tubercle  is  generally 
believed  to  be  mainly  due  to  compression  of  the  vessels.  A  variety 
of  phthisis  has  also  been  described,  originating  in  embolism  of  the 
pulmonaiy  branches,  and  consequent  localized  gangrene  of  the  lung. 
It  is  affirmed  that  intensely  congested  and  oedematous  lung-tissue  may 
break  down  and  foi'm  cavities,  thus  setting  up  phthisis ;  and  that 
hsemorrhagic  clots  may  undergo  similar  changes.  Dr.  Reginald  Thomp- 
son made  some  important  observations  relating  to  y^ulmonary  ha?mor- 
rhage,  and  arrived  at  the  following  conclusions :  — a.  That  in  cases  of 
severe  hfjemoptysis  portions  of  the  blood  are  driven  into  the  alveoli, 
which  they  occupy  finally  in  the  form  of  fibrinous  nodules,  setting  up 
some  irritation  in  their  vicinity,  b.  That  in  cases  of  capillary  hsemor- 
rhage,  with  laceration  of  the  pulmonary  tissue,  the  resultant  effect 
produces  a  calcareous  mass,  sometimes  of  considerable  size.  c.  That 
undei'  special  circumstances  cavities  may  be  formed  by  the  liquefaction 
of  the  ha?morrhagic  nodules  in  the  first  instance,  or  by  the  removal  of 
the  calcareous  masses  in  the  second,  d.  That  whether  secondary  tubercle 
can  result  from  inhaled  blood,  withotit  the  intervention  of  secondary 
processes  introducing  a  new  septic  condition,  is  a  point  that  requires 
further  evidence  before  it  can  be  accepted. 

Such  are  the  chief  views  entertained  as  to  the  nature  of  the  changes 
which  are  associated  with  pulmonary  phthisis.  Without  entering  into 
any  discussion  on  the  subject,  I  must  still  express  my  concurrence  with 
those  wdio  take  a  wider  view  of  the  pathology  of  this  complaint  than  to 
regard  it  as  being  alw^ays  tubercular,  and  still  less  as  invariably  requir- 
ing the  action  of  tubercle-bacilli  for  its  development.  My  opinion  is 
that  phthisis  may  begin  in  different  ways  ;  but  that,  however  the  morbid 
condition  starts,  secondary  lesions,  tubercular  or  inflammatory,  generally 
supervene,  and  thus  the  destructive  process  becomes,  in  the  great 
majority  of  cases,  a  complex  one. 
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Etiology. — Under  this  head  it  is  intended  to  point  out  the  chief 
causes  which  may  directly  or  indirectly  contribute  to  the  develop- 
ment of  phthisis,  and  these  are  numerous  and  varied.  It  is  not  prac- 
ticable to  divide  them  into  predisposing  and  exciting,  as  most  of  tliem 
may  under  different  circumstances  belong  to  either  class,  but  those  who 
believe  in  the  bacillary  origin  of  the  complaint  regard  all  causes  to  be 
now  mentioned  as  merely  predisposing,  the  bacillus  being  considered  as 
the  only  possible  exciting  cause  in  every  case. 

1.  Hereditary  or  family  predisposition. — There  can  be  no  doubt  as  to 
the  existence  of  an  inherited  tendency  to  phthisis,  but  the  proportion  of 
cases  in  which  this  is  traceablehas  been  very  differently  stated  by  different 
observers.  It  is  generally  considered  that  a  specific  diathesis  is  thus 
transmitted  ;  but  some  believe  that  it  is  merely  a  state  of  constitutional 
debility,  and  that  this  may  be  present  in  children  born  of  parents  in  a 
low  state  of  health  from  any  cause,  as  w^ell  as  in  those  derived  from  con- 
sumptive parents.  Cohnheim  suggested  that  the  hereditary  transmission 
of  phthisis  means  the  direct  transference  of  the  tubercular  virus,  either 
in  the  spermatozoa  or  in  the  ovum.  2.  Age.  Most  cases  of  phthisis  are 
met  with  from  20  to  30  years  of  age.  The  disease  is  not  often  observed 
during  early  childhood  or  in  advanced  age,  but  may  come  on  at  any 
period  of  life.  It  is  usually  more  rapid  in  its  pi'ogress  in  young  subjects. 
3.  Constitutional  condition.  Persons  who  are  feeble  and  delicate  are  chiefly 
liable  to  be  affected  with  pulmonary  consumption,  although  the  most 
robust  may  be  attacked.  4.  Occupation.  Phthisis  is  very  common 
among  those  whose  employment  exposes  them  to  various  irritant  in- 
halations ;  to  causes  originating  a  cold  ;  or  to  the  influence  of  certain 
unfavourable  hygienic  conditions.  5.  Habits.  Sedentary  habits  and 
want  of  exercise,  intemperance,  masturbation,  excessive  sexual  indul- 
gence, and  debauchery  generally,  are  the  chief  causes  coming  iinder 
this  head  to  which  phthisis  has  been  attributed.  6.  Diet  and  digestion. 
The  mal-nutrition  I'esulting  from  an  imperfect  supply  of  nutriment  to 
the  system,  to  whatever  cause  this  may  be  due,  has  a  powerful  influence 
in  developing  phthisis,  especially  in  the  young.  Such  a  condition  may 
be  associated  with  an  insuflftcient  amount  or  impropei'  quality  of  food ; 
or  with  a  want  of  power  of  assimilation,  on  account  of  dyspepsia,  or  of 
various  diseases  interfering  with  digestion.  Some  writers  have  laid 
great  stress  on  a  deficiency  of  fat  in  the  system  as  a  cause  of  phthisis, 
either  from  want  of  supply  of  this  element,  or  because  it  cannot  be 
digested.  7.  Interference  with  respiratory  functions.  Want  of  ventila- 
tion and  fresh  air,  and  the  consequent  breathing  of  an  impure  atmo- 
sphere, materially  assists  in  the  production  of  phthisis ;  hence  the 
complaint  is  common  among  those  whose  occupation  compels  them  to 
remain  in  a  close  confined  loom  for  many  hours  during  the  day,  as  well 
as  in  many  instances  during  the  night,  such  as  sempstresses  or  tailors, 
especially  where  gas  is  burnt  constantly  or  for  many  hours.  It  is  also 
frequent  in  ill-ventilated  institutions  where  many  persons  are  gathered 
together,  especially  children,  for  example,  orphan-asylums  and  prisons. 
Whether  interference  with  the  respiratory  movements,  due  to  pressure 
of  stays  or  to  postui'e,  has  any  effect  in  the  production  of  phthisis  is  a 
matter  of  dispute.  The  late  Di-.  MacCormack  attached  great  importance 
to  "re-breathed  air"  as  a  cause  of  consumption.  8.  Climate  and  locality. 
Dampness  of  soil,  and  abundant  moisture  in  the  atmosphere  have  been 
proved  to  be  powerful  predisposing  cai;ses  of  phthisis.  Dr.  Buchanan 
has  shown  that  efficient  di^ainage  has  materially  diminished  its  prevalence 
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in  certain  districts.    The  affection  is  most  prevalent  in  climates  and 
localities  characterized  bj  rapid  changes  of  tenipei-ature,  or  by  prolono-ed 
cold  and  damp.    Elevated  regions  are  remarkably  free  from  i)hthisis 
while  those  which  are  situated  at  a  low  level  ])resent  a  large  number  of 
cases.     It  has  been  stated  that  malarial  districts  are  comparatively 
exempt  from  the  disease.    9.  Mental  cames.    Severe  mental  depression  as 
from  anxiety,  grief,  worry,  or  over-study,  certainly  seems  to  have  con- 
siderable intiuence  m  some  cases  in  originating  phthisis.    The  complaint 
is  not  uncommon  among  the  inmates  of  lunatic  asylums     10  Frevious 
and  existing  diseases.     Phthisis  may  follow  measles,  whoopino-.fouo-h 
croup,  typhus,  typhoid,  scarlatina,  and  other  acute  diseases.  Repeated 
attack.sof  bronchitis  greatly  favour  its  development ;  and  it  may  al'^o 
result  from  pneumonia,  especially  the  catarrhal  form  ;  from  ijlenrisy 
which  IS    by  no  means   uncommon;   and  probably  from  laryno'itis' 
Under  this  head  maybe  mentioned  miscarriages;  bad  confinemeiits  ■ 
prolonged  lactation ;  continued  or  excessive  discharges,  or  the  snijpres- 
sion  of  such  discharges.      Phthisis  is  very  liable^  to  set  in  during 
the   course    of    diabetes.     It    may   also    occur  in    connection  with 
diseases  of  the  alimentary  canal    and  other  parts,  which  interfere 
with  the  consumption  or  assimilation  of  food.     Typical  tubercular 
phthisis  occasionally  develops  in  syphilitic  cases.    Dr.  James  Pollock 
has  remarked  that  young  women  who  are  anjemic  or  chlorotic  are 
peculiarly  free  from  phthisis,  but  the  complaint  does  sometimes  attack 
such  sub]ects,and  may  come  on  very  insidiously.    II.  Infection.  The  ques- 
tions relating  to  the  supposed  infectious  nature  of  tubercle  have  already 
been  considered  m  the  chapter  on  tuhercnlosis,  and  thev  are  particularly 
important  with  reference  to  pulmonary  phthisis.    The  notion  is  g-ainino- 
ground  that  this  complaint  may  be  communicated  from  one  individual  to 
another  through  the  medium  of  the  breath  or  of  the  expectoration,  but 
though  it  IS  necessary  to  recognize  the  possibility  of  such  an  event  takino- 
place  It  IS  of  extremely  rare  occurrence.    It  is  also  maintained  by  some 
that  the  disease  may  arise  from  eating  the  flesh  or  drinkino-  the  milk  of 
animals  affected  with  tubercle,  especially  when  the  udder  is  involved 
bertaiii  observations  seem  to  indicate  that  phthisis  is  in  dano-erof  being 
transmitted  from  husband  to  wife,  jmrticularly  in  the  event  of  pregnancy  • 
but  very  rarely  from  wife  to  husband.  "  i     &  j 

Such  are  the  principal  canses  to  which  pulmonary  phthisis  has  been 
attributed,  i  hey  may  be  separated  into  two  groups  as  regards  their 
mode  of  action,  the  one  tending  to  affect  the  system  generally  •  the 
other  to  act  locally  upon  the  respiratory  organs.  In  the  great  maiority 
ot  cases  It  will  be  found  that  several  causes  have  been  at  work  in 
ongmating  the  disease,  and  often  there  is  a  combination  of  botli  classes 
^^  ith  regard  to  the  immediate  origin  of  phthisi.s  it  may  or  may  not  be 
tiaceable  to  some  definite  exciting  cause,  such  as  cold, "or  some  direct 
111.1  ury  or  irritation  of  the  respiratory  organs,  produced  by  a  foreign  body 
or  in  other  ways.  It  must  also  be  remembered  that  the  luno-s  may  be 
implicated  secondarily,  in  connection  with  tubercular  disease  of  other 
organs. 

Vaiukties.— Many  attempts  have  been  made  to  classify  cases  of 
phthisis  m  different  ways.  Thus  they  have  been  grouped  according  to 
nieir  supposed  pathological  origin  and  nature,  as  primary  tnhercvlar, 
»ueumonw,  catarrhal  pnenmonic,  secondary  tnbercvlar,  and  /ibroid.  Certain 
special  torms  have  also  been  recognized,  founded  on  an  a^tiological  basis, 
•ucu  as  pleuritic,  ha-morrhagic,  mechanical  (mc\uam^  miners',  colliers' 
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and  knife-grinders'  phthisis,  carbonaceous  phthisis,  cotton-phthisis,  &c.), 
and  alcoholic.  At  the  present  time  it  is  not  practicable  to  adopt  any 
definite  ai-rangenient  of  this  kind,  although  it  will  be  necessary  to 
allude  to  some  of  these  varieties  in  the  following  pages.  For  further 
consideration  it  will  be  convenient  to  divide  cases  of  phthisis  into  acute 
and  chronic,  according  to  their  progress  and  duration.  Some  writers 
make  a  separate  division  of  snb-acntc  cases,  but  this  seems  to  me  quite  un- 
necessary, as  there  is  no  line  of  demarcation  between  them  and  the 
other  groups. 

I. — Acute  Phthisis — Galloping  Consumption. 

Under  this  group  are  included  those  cases  of  phthisis  which  begin 
acutely,  and  rnn  a  more  or  less  rapid  course,  but  the  fatal  termination 
may  not  occur  for  a  few  months. 

Anatomical  Characters. — Now  and  then  the  post-mortem  examina- 
tion merely  i-eveals,  to  all  appearance,  the  remains  of  an  acute  crowpons 
pneximonia,  which  lias  ended  in  destruction  of  the  lung-tissues.  More 
frequently  there  ai'e  evidences  of  extensive  bronchitis  and  congestion  with 
catarrhal  pneumonia,  which  may  invade  large  tracts  of  lung-tissue,  the 
products  being  soft  and  caseous,  and  easily  breaking  down,  or  irregular 
cavities  of  various  sizes  having  formed  here  and  there.  With  these 
conditions  obvious  tubei'cles  are  usually  associated.  The  lower  lobes  ai'e 
usually  most  involved,  but  acute  phthisis  may  begin  in  the  upper  lobes, 
and  spread  downwards,  oi-  be  disseminated.  Sometimes  a  whole  lobe,  or 
even  the  greater  part  of  a  lung  or  of  both  lungs,  becomes  rapidly 
destroyed.  Signs  of  moi'e  or  less  extensive  pleurisy  are  also  observed, 
generally  indicated  by  deposit  of  Ij'mph  on  the  pleural  sui-faces,  or  by 
adhesions.  Charcot  has  described  tubercle  as  being  present  in  the 
lungs  in  all  cases  of  acute  phthisis  which  he  examined,  and  which 
appeared  to  be  simply  of  a  broncho-pneumonic  character.  In  some 
instances  the  pulmonary  affection  is  but  a  part  of  ac7ite  tuberculosis,  the 
lungs,  in  common  with  other  structui'es,  being  studded  throughout  with 
grey  miliary  tubercles,  at  the  same  time  being  much  congested  and 
cedematous,  especially  in  dependent  parts,  but  not  pneumonic.  It  must 
be  mentioned,  however,  that  some  writers  object  to  this  foim  of  disease 
being  regarded  as  acute  phthisis. 

Tubei-cle-bacilli  are  found  not  only  in  connection  with  miliary  tubercles, 
but  are  also  said  to  be  abundant  on  the  walls  of  the  cavities  and  in  their 
contents,  and  in  the  infilti-ated  walls  of  the  small  bronchi. 

Sympj'OMS.- — The  clinical  history  of  acute  phthisis  is  that  of  a  febrile 
disease,  which  is  attended  with  prominent  pulmonary  symptoms,  and  as 
a  rule  with  signs  of  consolidation  and  subsequent  destruction  of  portions 
of  the  lungs,  either  progressively  advancing  from  one  part  to  another,  or 
assuming  a  disseminated  mode  of  distiibution.  It  may  attack  a  person 
previously  healthy  to  all  appearance,  but  this  is  not  usually  the  case. 
Hnemoptysis  is  sometimes  the  first  symptom  noticed.  The  course  is  in 
some  instances  extremely  rapid,  but  any  case  of  phthisis  ending  within 
a  few  months  would  be  considered  acute. 

When  acute  phthisis  follows  what  appears  to  be  ordinary  pneumonia, 
it  is  indicated  by  a  continuance  of  the  chest-symptoms  and  fever,  with 
abundant  sweats  and  wasting  ;  while  the  physical  signs  show  persistence 
of  the  consolidation,  followed  by  softening  and  the  formation  of  cavities. 
In  ordinary  cases  the  local  symptoms  include  pains  about  the  chest ; 
considerable  dyspnoea ;  frequent  cough  ;  and  abundant  expectoration  of 


PHTHISIS  PULMONARY  CONSUM PTION. 


459 


variable  c-liai'actei-,  but  Avbicli  may  be  "  rnsty  "  at  fii-st.  Tubercle-bacilli 
and  elastic  tissue  niay  be  detected  after  a  time  in  the  sputum.  There 
is  considerable  ])yrexia,  especially  at  night;  usually  accompanied  with 
profuse  sweating,  repeated  rigors  in  many  cases,  rapid  wasting-,  and  great 
debility.  Notwithstanding  the  fevei',  the  appetite  is  frequently  remark- 
ably good.  Occasionally  the  symptoms  tend  to  assume  a  "typhoid" 
chai'acter.  Physical  signs  at  the  outset  often  merely  resemble  those  of 
bronchitis  or  ])ulmonaiy  congestion.  Afterwards  thei'e  will  be  indica- 
tions of  consolidation,  softening,  or  excavation  in  vanous  parts,  these 
being  often  most  marked  towai'ds  the  bases,  namely,  deficient  resonance 
or  dulness ;  bronchial  or  hollow  breath-sounds  ;  crackling,  followed  by 
large,  moist,  and  often  linging  or  metallic  i-ales  ;  and  increased  vocal 
fremitus  and  resonance.  Pleui-itic  friction-sound  is  also  heard  in  many 
cases. 

In  the  acute  fnbercular  form  the  symptoms  are  those  of  veiy  high 
fever,  with  intense  prostration  and  adynamia,  as  ali-eady  described  under 
acute  tuljerculosis ;  thei'e  being  also  extremely  huri-ied  breathing  and 
cough  ;  but  no  marked  physical  signs  in  connection  with  the  lungs,  only 
rales  significant  of  pulmonary  congestion  and  subsequently  of  a-dema 
being  observed.    There  may  be  evidence  of  tubercle  in  other  parts. 

Diagnosis. — This  subject  will  be  considered  in  a  future  chapter ;  at 
present  it  is  only  necessary  to  mention  that  care  must  be  taken  to  avoid 
confounding  acute  phthisis  with  certain  specific  fevers,  and  especially 
typhoid  fever. 

Prognosis. — Acute  phthisis  is  a  very  grave  com])!aint,  and,  accoi'ding 
to  the  oi'dinary  definition,  the  disease  invariably  ends  fatally.  At  the 
same  time  cases  do  occur  in  which  all  the  clinical  phenomena  resemble 
those  which  are  observed  in  the  acute  pneumonic  forms  of  phthisis, 
but  recovery  ensues.  Moreover,  phthisis  may  set  in  very  acutely,  and 
afterwai'ds  subside  into  a  chronic  form  of  the  complaint.  Acute  pul- 
monary tuberculosis  may  be  regarded  as  always  fatal  in  its  termination. 

Treatment. — The  treatment  of  cases  of  acute  phthisis  is  mainly 
symptomatic,  and  much  discrimination  is  necessary  as  to  the  measures 
which  are  adopted,  an  over-active  treatment  often  doing  much  harm. 
All  kinds  of  lowering  measux-es  are  to  be  avoided;  and  a  supporting  and 
stimulating  plan  of  treatment  is  invariably  indicated.  In  most  cases  a 
simple  effervescent  mixture  answers  best  in  the  way  of  medicine.  If 
there  is  high  fever,  full  doses  of  quinine  or  other  antipyretics  may  be 
tried  judiciously,  and  the  application  of  cold  employed  with  due  pre- 
cautions. Various  symptoms,  such  as  pain,  cough,  dyspnoea,  lia'mop- 
tysis,  sweating,  and  sickness,  often  need  attention.  Local  applications 
to  the  chest,  in  the  form  of  poultices,  sinapisms,  turjientine  fomentations, 
blisters,  or  pre])arations  of  iodine,  are  serviceable  when  properly 
employed.  Dr.  M'Call  Anderson  has  treated  successfully  some  cases  of 
apparently  acute  phthisis,  by  free  suppoi't  and  the  administration  of 
brandy ;  the  application  of  flannels  wrung  out  of  iced  water  over  the 
abdomen  at  intervals,  for  half-an-hour  at  a  time  ;  the  administration  of 
pills  containing  quinine,  powdered  digitalis,  and  opium ;  and  the  sub- 
cutaneous injection  of  atropine,  to  check  the  sweating.  The  administra- 
tion of  antiseptics,  or  the  employment  of  antiseptic  inhalations  might  be 
serviceable  in  some  cases,  but  these  agents  must  be  used  with  due  care. 
I  have  occasionally  known  the  progress  of  what  appeai'ed  to  be  a  case  of 
acute  phthisis  distinctly  checked  by  a  change  to  certain  of  the  sea-side 
health-resorts  in  this  country,  or  to  the  Engadine  in  Switzerland. 
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II.  Chronic  Phthisis. 

Anatomical  Characters. — The  appearances  observed  in  the  lungs  in 
connection  with  chronic  phthisis  v.ar^^  greatlj'  in  different  cases,  accord- 
ing to  the  nature  of  the  destructive  process  or  processes,  their  dui'ation, 
the  changes  which  h.ive  taken  phice  during  the  progress  of  the  disease, 
and  the  other  moi'bid  conditions  with  which  it  is  so  frequently  associated. 
As  a  rule,  but  not  always,  the  mischief  begins  and  is  most  extensive 
and  advanced  at  the  apex,  the  entire  upper  lobe  becoming  then  pro- 
gressively involved  from  above  downwards,  and  subsequently  the  lower 
lobe,  so  that  the  morbid  changes  are  seen  in  various  stages,  often  retro- 
gi'ading  in  one  part  while  advancing  at  another,  and  being  of  a  different 
nature  in  different  portions  of  the  lungs.  In  persons  who  die  of  chronic 
phthisis  both  lungs  are  usually  implicated  to  a  greater  or  less  extent, 
though  not  equally.  The  disease,  however,  usually  commences  in,  and 
may  be  limited  to  one  lung,  or  even  to  a  small  portion  of  it ;  and  may 
undergo  curative  changes,  so  that  when  the  patient  dies  from  some 
other  cause,  evidences  of  former  pulmonary  mischief  ai'C  not  uncommonly 
observed. 

The  primary  morbid  coiidition  in  the  dcvelo])ment  of  phthinis  is  con- 
solidation of  some  kinil.  This  presents  usually  the  charactei'S  of  a 
gelatinous-looking  infiltration,  gi'eyisli,  homogeneous,  and  smooth  on 
section,  at  first  limited  to  lobules,  but  afterwards  involving  the 
pulmonary  tissue  extensively,  and  supposed  to  be  due  to  catarrhal 
pneumonia  oi-  infiltrated  tubei'cle,  accoi'ding  to  the  view  entertained 
with  regard  to  its  pathology  ;  or  of  grey  miliary  tubercles,  either 
separate,  or,  more  frequently,  collected  in  groups.  Pulmonary  tubercjle 
has  been  described  as  being  developed  either  in  the  perivascular  sheaths  ; 
in  the  walks  of  the  aii'-vesicles  ;  in  the  mucous  membrane  of  the  bronchi ; 
or  in  the  neighbouring  adenoid  tissue.  Payne,  however,  states  that  it  is 
always  formed  inside  the  alveoli. 

The  tendency  in  all  these  moi'bid  products  is  to  iindergo  caseation  and 
siibscquent  disintegration  to  a  variable  degree  and  extent,  either  rapidly 
or  gi'adnally.  As  a  result  of  these  changes  considei/able  alterations  in 
theiraspect  and  characters  are  observed.  The  affected  parts  become  yellow, 
opaque,  and  soft,  and  give  lise  to  the  appear-ances  desci'ibed  as  chaiacter- 
istic  of  yellow  tubercle.  When  tubercles  become  caseous  small  yellow 
nodules  are  seen,  but  these  are  frequently  simulated  by  a  section  of  a 
bronchial  division  or  of  alveoli  enclosing  caseous  matter.  There  is  no 
doubt  but  that  complete  liquefaction  may  take  place  finally,  followed 
by  absorption  or  expectoi'ation  of  the  morbid  products,  and  ultimate 
recovery.  Frequently  calcification  ensues,  hard  calcareous  nodules  or 
masses  remaining  in  the  lungs.  The  further  course  of  phthisis,  however, 
is  characteHzed  ordinarily  by  the  progressive  softening  of  the  morbid 
materials,  which  finally  communicate  with  one  oi-  more  bronchi,  and  are 
dischaiged  hy  expectoration,  cavities,  excavations,  or  vomicce  being  thus 
originated  in  the  lungs.  A  very  complete  account  of  vomicje  was  given 
by  Ur.  Ewart  in  his  Gulstonian  Lectures  delivered  in  1882  ;  but  only  the 
more  prominent  points  can  be  noticed  here.  Cavities  v.ary  greatly  in 
number,  size,  form,  and  other  chai-acters.  They  may  be  sub-lobular, 
lobular,  lobar,  or  even  involve  the  whole  of  one  lung  ultimately.  They 
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increase  in  size  by  the  gi-adual  neci-osis  of  tlu'ii-  inner  wall  :  bv  the 
fusion  of  adjiieent  excavations  ;  and  by  tlieir  eneroaelinient  upon  fi-esh 
bronchial  territoi-ies.  When  lobulai-,  an  excavation  is  rouglily  sphei'ical ; 
irregular  vomicas  may  arise  fi-om  tlie  coalescence  of  many  lobules, 
simultaneously  involved ;  but  the  ultimate  shape  of  cavities  chiefly 
depends  upon  the  peculiarities  of  the  bronchial  distribution  to  the 
disti'ict  aifected.  During  their  active  progress  tiieir  walls  ai-e  soft, 
irregular,  rough,  and  ulcerous  ;  subsequently  a  surrounding  fibro- 
vasculai'  zone  foi'ins,  the  innei'most  portion  constituting  a  pyogenic 
layer  at  hist,  and  subsequentl\'  an  exfoliating  false  membrane.  A 
knobbed  contlition  of  the  internal  surface  of  cavities  is  not  uncommon. 
Vomicfe  genei-ally  contain  muco-purulent  ai-  pui-uleiit  mattei-,  or  some 
times  a  thin,  dirty,  shreddy,  and  fa'tid  li(]uid  ;  blood  may  also  be  present. 
Trabeculas  frequently  ti-avei'se  cavities,  consisting  of  blood-vessels  and 
of  collapsed  or  indui'ated  alveolar  substance  ;  they  are  the  remains  of 
intei'vals  of  spongy  tissue,  originally  sejiai'ating  distinct  cavities.  The 
sun-ouiuling  tissue  may  be  normal  alveolar  substatice.  inilamed  and 
thickened  tissue,  iidiltrated  with  tubercle,  or  of  a  fibrous  nature. 
Vomicie  above  a  veiy  small  size  always  open  into  one  or  more  bronchi, 
but  the  communication  jnay  be  temporarily  oi-  permanently  closed. 
These  tubes  ulcei'ate  at  an  early  period.  Often  two  sets  of  brt)nchial 
orifices  may  be  obsei'ved  in  cavities,  the  pi'oximal  and  the  distal.  They 
open  abruptly,  eithei-  dii'ectly  oi'  slant iugly,  and  present  circidar  m- 
oval  orifices,  indicated  by  small  islets  of  mucous  membrane.  With 
regard  to  the  vessels,  the  ti'abecuhe  always  contain  vascular  branches, 
either  patetit  or  obliterated.  Branches  of  the  pulmonary  artcrv  also 
ramify  in  the  walls.  The  \essels  arc  more  resistant  than  all  lhc(jthcr 
structures,  and  thus  may  be  completely  ex])osed.  even  while  the  circu- 
lation through  them  continues.  Moreover,  tlu'\'  often  become  the  seat  of 
small  aneurisms  or  "  ectasias."  As  a  rule  these  aneurisms  occur  simul- 
taneously in  differents  parts  of  the  same  lung;  they  may  undergo  s])on- 
taneous  cure  if  in  very  small  cavities.  The  vessels  are  vei'V  liable  to 
rupture,  either  from  mei'e  erosion  or  at  the  seat  of  one  of  the  aneurisms  ; 
thus  fatal  haemorrhage  may  occur,  but  a  ])ulinonary  aneurism  is  sonu'times 
cured  by  the  pressure  of  extravasated  blood.  A  omica;  may  be  found  in 
any  part  of  the  lung.  With  few  exce])tion.s  they  begin  in  the  ujipcr  ])art 
of  the  upjDei-  lobe,  especially  the  centi-al  part  (jf  the  sub-c^lavicular  region. 
Almost  always  the  mid-dorsal  region  is  secondarily  involved,  and  Dr. 
Ewart  atti'ibutes  this  to  the  transmission  of  irritating  matter  along  the 
bronchi  supplying  that  district. 

In  most  cases  of  chi'onic  phthisis  more  ov  ]ess  iiitcrtil'iiial  j'ik muojiia 
is  set  up,  which  often  materially  aids  in  airesting  and  repairing'  the 
mischief  I'esulting  from  the  disease.  It  arises  in  the  neighboui-hood  of 
consolidations  and  caseous  products,  sometimes  forming  dense  capsules 
around  them,  or  originating  indurated  masses  ;  and  also  ai-ound  cavities, 
which  are  then  said  to  be  enca'piiided.  The  vomica?  may  subsequently 
gradually  conti-act  and  finally  close  up,  leaving  only  an  indurated 
puckered  cicatrix.  Complete  obliteration,  however,  is  rai-e.  The  cou- 
ti'action  is  chiefly  due  to  shi'inking  of  the  capsule,  but  is  aided  by  other 
foi-ces.  There  is  also  a  retraction  towards  the  root  of  the  lung  often 
obsei'ved,  partly  due  to  inflammatory  thickening  and  clustering  of  the 
bronchi.  In  some  very  chronic  cases  of  phthisis  the  affected  portions 
of  the  lungs  may  present  nothing  but  tibroid  induration,  with  cavities 
in  vai'ious  stages  of  contraction.    It  must  be  remembered  that  this  last 
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condition  originates  in  a  different  manner  from  that  Avliich  is  believed  to 
occur  in  primary  _/z.6'TOid  phthisis. 

With  regard  to  the  tithercle-hacilli,  their  relation  to  the  pulmonary 
lesions  has  been  studied,  amongst  others,  by  my  colleague  Dr.  Percy 
Kidd.  They  are  said  to  be  always  present  in  freshly  formed  tubercle, 
but  are  often  absent  in  older  nodules.  Heneage  Gibbes  and  other 
experimental  pathologists,  maintain,  however,  that  the  bacilli  are  not 
found  in  the  earliest  stage  of  tuberculosis.  In  caseous  formations  their 
distribution  is  irregular  ;  where  caseation  is  beginning,  or  where 
softening  is  going  on,  bacilli  are  often  seen  in  great  numbers,  but  in 
old  and  firm  caseous  masses  none  can  be  found  as  a  rule.  They  are 
observed  in  great  abundance  in  the  walls  of  cavities  in  process  of 
formation,  and  in  their  contents,  especially  when  the  destructive  process 
is  rapid  ;  but  are  few  or  absent  in  the  case  of  cavities  with  fibrous  walls. 
In  the  fibroid  material  they  cannot  be  detected.  Another  organism, 
nained  micrococcus  fetragenum,  has  been  described  in  the  walls  of  tuber- 
cular cavities. 

In  addition  to  the  diverse  appearances  in  the  lungs  resulting  from  the 
combination  of  conditions  already  described,  these  are  generally  fui-thei* 
modified  by  their  association  with  bronchitis,  often  Avitli  ulceration  of 
the  bronchial  mucous  membrane  :  dilated  bronchi  ;  emphysematous 
patches  ;  pulmonary  collapse  ;  extravasations  of  blood  or  their  remains  ; 
or  recent  pneumonia.  Pleuritic  adhesions  and  thickenings  are  always 
evident,  especially  at  the  apices,  Avhere  a  dense  fibrous  cap  is  often 
formed,  which  may  be  half  an  inch  or  more  in  thickness,  but  it  is  not 
uncommon  to  find  a  lung  adherent  in  its  whole  extent.  In  these 
adhesions  new  vessels  are  developed  by  extension  from  the  intercostals, 
and  thus  a  communication  is  formed  between  the  latter  and  the  vessels 
of  the  lungs. 

Other  structures  besides  the  lungs  are  generally  found  to  be  involved 
in  cases  of  death  from  phthisis,  but  these  will  be  mentioned  under  its 
complications. 

Symptoms. — Chronic  phthisis  presents  considerable  variations  in  its 
clinical  history,  both  as  regards  its  mode  of  onset  and  its  subsequent 
course,  but  the  symptoms  bear  a  general  resemblance  in  the  different 
cases.  The  disease  may  commence  quite  suddenly,  as  by  an  attack  of 
hfemoptysis;  or  may  remain  after  some  acute  affection;  or  may  come 
on  acutely  or  subacutely,  afterwards  becoming  chronic ;  or  may  set  in 
gradually  and  insidiously.  In  the  latter  case  the  pulmonary  symptoms 
are  first  observed  in  some  instances,  especially  those  indicative  of 
bronchial  catarrh  ;  in  others  signs  of  constitutional  disturbance,  or  of 
derangement  of  the  digestive  organs,  are  noticed  at  the  outset.  The 
symptoms  may  be  described  as  local  and  general. 

Iiocal. — Pains  in  the  chest  and  sides  are  common  in  phthisis,  though  not 
usually  severe.  They  seem  generally  to  be  either  pleuritic  or  muscular, 
the  latter  being  often  the  result  of  cough.  Some  form  of  dyspnxais 
frequently  present  more  or  less  from  various  causes,  but  may  be  entirely 
absent.  Respirations  are  usually  increased  in  number,  rising  somewhat 
towards  evening.  Shortness  of  breath  on  exertion  is  very  commonly 
complained  of.  Of  course  when  the  lungs  are  extensively  diseased 
breathing  is  much  affected.  Cough  is  an  essential  symptom  of  phthisis, 
and  may  for  some  time  be  the  only  one  complained  of.  In  its  severity  and 
characters  it  differs  widely,  and  that  by  no  means  necessarily  according 
to  the  extent  of  the  disease.    At  first  it  is  often  dry  and  hacking.  An 
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abnormal  condition  of  tlie  tlii-o^f  nv  j.  •  r 

asually  worse  on  first  lying  down  at  ,"ight,  after  sleeD  a,X«^f  ^ 

b^irsET  'i:!^  vo^it;ing,:s;!ss,;'^rfor£ 

cavities°of  some  size  ftrn  ir  eo-ular  T  '"""^P"™''^'^*  =  ^nd  when 
expectorated,  more  or  e     g  "el  whiJ  1'  T^^?  '^^^'^  '^^^^^ 

water  present  a  flocculent  m  won  ll       ^  "  '^"^\^^^ien  discharged  into 

"■]nle  on  a  fiat  surface   hey  sm-ead  St  nte  f         ^^''^  ^""^'^y  ''^^^ 
nummulated.-'    This  kind  of  tnn  ^^^^/of    of  a  com,  hence  named 

cavities,  however    a    it  ma"  T  T     Z  ^^^^^^'^^teristic  of  phthisical 
masses  are  mingled  witl^  I:  1    :^tC,l  m^i^^s^T  so 

mere  p^,       expectorated,  and  occasionaUra  tv  n/ 

suddenly  discharged,  owing  to  the  openiiio  of  a  cav  t v    TI  ™f 
have  an  unpleasant  odonr  nnrl  +h^.  i"'"'"^^         cavity,    ihe  sputa  often 

is  quite  exceptiZ      I^Couri  e  TsL     '"^'T' l^"-^*' 
forlned,  expectoration  d  mtS^  '  ^^^^       even  after  large  cavities  have 
Examinatiin  of  the  smiTa  ^.1'.       may  ultimately  cease  altogether. 
pa..ic,es.    Micro:X5^:.^i^X5S^S:HiI  ^^^1 

instances,  fr  to-meSs  of  the  mio  fiV  ;    and,  in  many 

^u-e  best  made^ouTtrthe  meSSdt  l^nSty'Sr^^^^^^ 

^lledv^ith  Jut'Ulr'™?;^^  'l.'^^V-l  -^-ht 

n  a  very  shallow  ceil     Su'o^f  n  .^^^^^^^^^ 

-hthisical  sputum  "  '^^^^^'^t^^l  cliemically  in 

■a  it;;i:Sii::l:t;!:::Ss^"  st^i    --^^''^  -^-^^^  - 

lisease  the  examination  o^th  ";::  lto  at^  S  P^^^—^T 
opted  by  many  as  a  routine  Sut     It  is  al  i'''ffi 
;arn  ey  Smith  that  their  presence  can  be  demonst^tecn?;]  -^''i 
As  regards  the  sputum,  several  method™  '''^P"'^^^ 

lieir  detection,  but  it  must  snfflnp  f     •  '^^^  recommended  for 

rs.!:  Set-;:'-  .i'T 

glass  i,  held^n  a  fo°™\,  H  '''  1"""  ^'T. 

orier  to  coagulate  the  albome,,  and  B  "tl  e  °  itl     T,°""'  ? 
■ocess  consists  in  floating  tlic  .specimen  o    a  s  .eH,     ,  ^'■» 
«hmg  m  dilute  nitric  ra-  si.jnl,,  ,,°   '"  iT         '  A    ■''aimng-,solnti,.n  ; 
««-i  aga.„  floating  a^^S'sUr^i?^^^^^^^^^^^ 


ashing  in 
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water  •  and  examining  under  the  microscope,  either  while  still  wet,  or 
after  mounting  and  drying.  The  chief  differences  m  the  several 
methods  recommended  for  detecting  tubercle-bacilh  are  m  the  stammg- 
solutions  used.  Ehrlich  employs  as  his  two  solutions  either  one  of 
methyl-anilin  violet,  followed  by  one  of  eosin  or  Bismarck-brown;  or 
an  aniline-fuchsine  solution,  followed  by  one  of  methylene-blue. 
Heneao-e  Gibbes  employs  a  simple  and  rapid  method,  which  consists  m 
double-staining  the  cover-glass  preparations,  by  immersing  them  for  hve 
minutes  in  a  special  stain  containing  rosaniline  hydrochlorate,  methy- 
lene blue,  and  aniline,  previously  warmed,  and  then  washing  m  methy- 
lated spirit.  Neelsen's  solution  consists  of  fuchsine  with  carbolic  acid 
and  alcohol  •  and  for  the  second  solution  he  uses  methylene-blue. 

Hmmoptysis  as  a  symptom  of  phthisis  demands  special  notice.  ihis 
symptom  is  observed  to  a  greater  or  less  degree  in  the  large  majority  of 
cases,  varying,  however,  considerably  as  regards  the  amount  and  exact 
characters  of  the  blood  discharged,  and  the  frequency  of  its  occurrence, 
while  it  is  by-no-means  essential.  The  amount  of  blood  may  range  from 
mere  streaks  in  the  sputa  to  a  quantity  sufficient  to  prove  immediately 
fatal  but  death  directly  due  to  hajmoptysis  is  an  exceptional  event  m 
phthisis  It  is  more  likely  to  be  abundant  after  cavities  have  formed. 
When  blood  is  intimately  mixed  with  muco-purulent  matter  it  has  been 
stated  to  be  pathognomonic  of  chronic  catarrhal  pneumonia,  iubercle- 
bacilli  have  been  found  in  the  blood  discharged.  The  hfemoptysis  is 
frequently,  but  not  necessarily,  brought  on  by  some  exciting  cause  such 
as  a  violent  cough.  In  certain  cases  it  tends  to  be  repeated  and  may 
become  almost  periodic.  When  not  abundant,  the  loss  of  blood  seems 
to  afford  relief  sometimes,  but  usually  the  effect  of  ha^-moptysis,  if  m  any 
quantity,  or  if  liable  to  frequent  recurrence,  is  to  induce  debility  and 
anemia,  or  it  may  increase  the  local  mischief  m  the  lungs 

It  is  believed  by  some  authorities  that  the  blood  generally  comes  from 
the  bronchial  capillaries,  but  probably  the  pulmonary  vessels  are  its 
usual  source.  These  may  be  in  a  state  of  fatty  degeneration ;  or  as 
already  remarked,  considerable  branches  may  remain  unobliterated  or 
be  the  seat  of  small  aneurisms,  by  their  rupture  giving  rise  to  serious 
or  fatal  hfemorrhages.  . 

It  will  be  convenient  to  allude  here  to  the  term  Mmorrhagic  i^hilmis 
Some  writers  merely  use  it  to  imply  that  the  disease  has  revealed  itsei 
originally  by  haemoptysis,  or  that  this  is  a  prominent  and  frequent 
symptom  during  its  progress.  Others  associate  it  with  a  ^pe^al  form 
of  phthisis,  which  they  believe  to  be  directly  caused  and  set  up  by  blood 
which  has  escaped  into  the  pulmonary  structures. 

General.— The  general  symptoms  of  phthisis,  while  very  definite  m 
their  nature,  present  great  variety  in  their  degree  a" d  combinations, 
not  only  in  different  cases,  but  also  in  the  same  case  at  different  times 
Often  the  disease  can  be  recognized  at  a  glance  by  the  aspect  ot  tne 
patient ;  but  in  many  instances  the  appearance  is  m  no  way  character- 
istic, and  there  may  be  no  general  symptoms  whatever. 

Pyrexia  is  a  very  important  symptom  m  cases  of  phthisis  and  or 
which  should  always  be  looked  for  by  the  systematic  use  of  the  chmcal 
thermometer.  This  instrument  is  particularly  important  in  detecting  ai 
early  stage  of  the  disease,  and  in  indicating  its  degree  of  activity,  i 
has  been^tated  that  the  thermometer  aids  in  determining  the  nature  o 
the  destructive  process,  but  this  is  very  doubtfuh  As  a  y;^!';.  markec 
daily  variations  in  temperature  are  observed,  and  it  usually  increase, 


PHl'insiS  — I'ULMONARY   CONSUMPTION.  4(55 

considerably  towards  evening,  but  the  iiigbest  point  may  be  reached  in 
the  a  ternoon,  and  the  pyrexia  presents  no  typical  conrse.  At  some 
period  of  the  day  it  is  often  quite  normal,  or  even  subnormal.  Durino- 
the  progress,  but  especially  towards  the  close  of  many  cases  of  phthisis" 
hectic  fever  m  its  most  typical  form  is  observed;  and  it  is  not  at  all 
uncommon  for  patients  to  have  febrile  paroxysms,  more  or  less  marked 
sometimes  simulating  ague. 

Ni,,ht-sioeats  are  complained  of  in  the  large  majority  of  cases  of 
phthisis  during  some  part  of  their  progress.  They  tend  to  come  on 
especially  towai-cls  early  morning,  but  not  infrequently  set  in  as  soon 
as  t^he  patient  falls  asleep,  and  may  be  so  excessive  as  to  saturate 
the  bed-clothes,  causing  much  distress  and  exhaustion.  Sweating  from 
s  ight  exertion  is  also  often  noticed ;  or  it  may  occur  at  any  time  durino- 
sJeep  ihis  excessive  perspiration  is  either  the  termination  of  Tx 
febrile  paroxysm,  or  is  the  result  of  weakness.  Sometimes  the  skin  is 
unnaturally  diy,  or  the  palms  and  soles  of  the  feet  burn.  Loss  of  llesh 
IS  another  prominent  symptom,  being  dependent  chiefly  upon  '  the 
pyrexia.  I  ns  must  be  determined  by  frequent  weighing,  and  no 
reliance  ought  to  be  placed  on  the  mere  statement  of  the  patient 
ihe  emaciation  is  often  extreme,  and  it  is  a  matter  of  common  observa- 

iTc  W^l''  "-"'i^  T'^''^  ""tT^^^'^  '^"dy  and  limbs,  and  especially 
the  chest  than  m  the  face.  The  fat  disappears,  and  the  muscles  feel 
llabby  and  wantmg  m  tone.  The  chest-muscles  are  often  very  irritable 
on  percussion-«.y„KZ,„,a.  More  or  less  anremia  is  frequently  observed 
and  the  blood  soon  tends  to  deteriorate  in  quality ;  there  ma/  be  a-dema 
of  the  egs  from  this  cause.  At  the  same  time  the  "  hectic  flush  "  may 
be  evident  In  manv  advanced  cases  the  skin  becomes  dry  and  scaly 
Among  other  external  appearances  which  maybe  noticed  in  some  cases 
ot  phthisis  are  chloasma  over  the  chest:  greyness  of  the  hair  in  this 
regjon ;  lankmess  and  falling-off  of  the  hair  generally  ;  and  bulbousnes.; 
of  the  hnger  ends,  with  incurved  or  cracked  nails  ' 

tlie  !iVr*rV''i"i"?  f^'^^""  complains  of  debility,  varying  in  degree  to 
the  most  absolute  helplessness  and  exhaustion.     The  pulse  is  increased 

l^nS^ln^ii:.  ^^"'^  ^'^^^  -'^ 

of  Im,Sf  ^r°7""'  are  generally  out  of  order.  Impairment  or  loss 
ItT.  '  Tl\  "'''^  clvspeptic  symptoms  are  often  complained  of. 
iNot  uncommonly  the  ninutli,  tongue,  and  throat  are  red  and  irritable 
tins  being  accompanied  with  signs  of  subacute  gastritis.    The  tongue  is 

cZrb  ^""^  i« Vomiting  commoi.  after 

cough,  but  m  some  instances  the  stomach  is  extremely  irritable,  retchino- 
j  ncl  vomiting  being  immediately  excited  when  anything  is  taken  The 

1  t'e^.d^*''r^''"^"'  t'^'^'''  ^  very  ^,eculiar  odour,  whS 
ot  inf^r     .     '"i""    '  'T  'I't*",  characteristic.     At  the  close  thrush  is 

tTlTT  ^'  f^'T'^-  ^'^^  «^ated  that  phthisical  patients 

TZ  JZ^T  '"'iT'^  chfficultyin  the  digestion  of,  fatty  sub- 

is  the  v.f.^'"!         '■"''^  ioundation  for  this  statement.  Constij.ation 

s  nftP,  o  !  ■  :  ''f  ^  "'^'-^^  continue  throughout,  but  in  many  cases  there 
••msvevl  L  ^'''^Tl  '^'^r^'^^-  A  ^-ed  line  along  the  gums,  and 
phtHsi  T  ?Tf ^^^"'^  ^^"^  described  as  significant  of 
piitliisis,  but  they  are  frequently  absent,  and  are  not  at  all  characteristic 
J^onsumptive  patients  are  inclined  to  be  irritable  and  fretful.  As  a 
tleenf^'  are  remarkably  ha^^einX-spes  phthisica,  even  when  near 
tiie  end  cannot  realize  their  condition,  but  imagine  that  they  will  recover 
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It  has  also  been  affirmed  that  certain  qualities  of  character  become 
more  marked  as  the  disease  progresses  ;  patients  who  are  naturally- 
gentle  becoming  more  gentle,  those  who  are  rough  becoming  more 
rough. 

The  urine  is  liable  to  be  more  or  less  febrile  in  the  early  stage,  and  to 
contain  excess  of  the  products  of  tissue-destruction.  Finally  it  becomes 
watery  and  deficient  in  solids.  Albumin  or  sugar  may  be  present. 
The  menstrual  functions  are  often  imperfectly  performed,  or  entirely  in 
abeyance. 

Physical  SictNS. — The  pJiysical  signs  which  may  be  associated  with 
phthisis  are  due  to : — 1.  Primary  consolidation.  2.  Softening  of  this 
consolidation.  3.  Cavities  in  the  lungs.  4.  Secondary  consolidation 
from  interstitial  pneumonia,  which  tends  to  produce  much  induration 
and  shrinking  of  lung-tissue.  5.  Other  pulmonary  conditions,  namely, 
pleurisy,  bronchitis,  dilated  bronchi,  emphysema,  pneumonia,  hfemor- 
rhage  into  the  bronchi,  and  pneumothorax.  It  has  been  customary  to 
divide  phthisis  into  three  stages,  when  describing  the  physical  signs, 
namely,  those  of  consolidation,  softening,  and  excavation,  but  these  are 
usually  more  or  less  combined,  while  in  addition  evidences  of  curative 
changes  are  commonly  observed.  The  extent  over  which  the  morbid 
signs  are  perceived  varies  considerably,  and  in  most  cases  they  are  present 
in  different  stages  over  different  parts  of  the  chest.  An  important  cha- 
racter pertaining  to  chronic  phthisis,  however,  is,  that  they  tend  to  he 
localized,  the  rule  being  that  they  are  particularly  observed  over  one  or 
both  apices,  especially  in  front,  though  not  to  the  same  degree  on  the 
two  sides.  But  this  is  by-no-means  always  the  case,  and  therefore  it  is 
essential  to  pay  attention  to  every  portion  of  the  thorax  if  there  is  any 
suspicion  of  the  existence  of  phthisis ;  and  also  to  make  frequent 
examination  in  order  to  determine  the  progress  of  the  disease  It  is 
not  intended  here  to  describe  the  physical  signs  in  different  stages,  but 
those  characteristic  of  cavities  will  be  23ointed  out  separately.  It  must 
be  remembered  that  they  will  be  greatly  influenced  by  the  situation, 
naturae,  and  amount  of  the  consolidation. 

1.  As  regards  shape  and  size,  the  thorax  may  be  congenitally  small, 
being  either  alar  or  flattened,  but  in  a  large  proportion  of  cases  it  is 
originally  in  every  respect  well-formed,  though  subsequently  it  tends  to 
become  moi'e  or  less  generally  diminished  in  size.  At  fii'st  there  may 
be  no  local  depression,  or  even  some  degree  of  bulging,  but  the  tendency 
is  for  the  chest  to  sink  in  over  some  part,  especially  in  the  supra-  and 
infra-clavicular  regions  ;  a  considerable  portion  of  one  or  both  sides  may 
ultimately  fall  in.  There  is  often  lowering  of  the  shoulder  when  one 
apex  is  much  involved.  2.  Local  movements  are  more  or  less  deficient, 
especially  that  of  expansion.  3.  Vocal  fremitus  is  usually  increased,  but 
may  be  nonnal  or  diminished.  4.  Percussion  reveals  deficiency  of 
resonance  or  a  rise  in  pitch,  which  may  ctilminate  in  the  most  absolute 
hard  wooden  dulness  ;  with  more  or  less  resistance.  Over  the  clavicles 
the  sound  is  frequently  j^urely  osteal.  The  area  of  pulmonary  resonance 
is  often  diminished  towards  the  neck,  showing  that  the  apex  of  the  lung 
is  contracted.  The  effect  of  holding  the  breath  after  a  deep  inspiration 
will  sometimes  show  deficient  resonance  Avhere  previously  it  could  not 
be  detected.  The  percussion-sound  may,  however,  be  perfectly  normal 
in  phthisis,  or  even  unusually  clear  and  resonant  at  the  outset. 
5.  llespiratory  sounds  may  be  weak  to  complete  extinction  ;  jerky  or  of 
"  cogged- wheel "  rhythm;  harsh,  with  prolonged  expiration;  or  bron- 
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dual  or  blowing.  In  healthy  parts  they  are  often  puerile.  6.  The 
adventitious  sou7ids  which  may  be  heard  are  tho.se  indicative  of  bronchial 
catarrh  ;  collapse-rale  in  the  neighbourhood  of  consolidation ;  or  dry 
crackling  folloAved  by  moist  crackling  or  even  somewhat  'bubbling 
rales',  significant  of  softening.  7.  Vocal  and  tussive  resonance  are  usually 
exaggerated.  8.  Localized  plenritic  friction  or  creaking  is  frequently 
observed.  9.  The  heart  may  be  drawn  up  considerably,'  as  well  as  un- 
covered by  lung,  the  pericardium  being  adherent  externally,  so  that  the 
iinpulseis  extensive  and  strong,  and  the  sounds  are  loud  and  superficial. 
The  better  conduction  of  the  heart-sounds  towards  the  right  infra- 
clavicular region  than  the  left  is  not  infrequently  a  very  usefal  sign  of 
disease  at  the  apex  of  the  right  lung.  Rarely  the  heart  is  lowere^l,  or 
it  may  be  displaced  latei-ally,  especially  towards  the  right  side.  10.'  A 
subclavian  murmur  is  not  uncommon,  especially  on  the  left  side,  due  to 
pressure  by  thickened  pleura  on  the  subclavian  artery.  li.  The 
diaphragm  and  liver  or  stomach  are  sometimes  drawn  up,  o'wino-  to  con- 
t]-action  of  either  lung.  " 

Signs  of  cavities. — These  vary  considerably,  according  to  the  size, 
shape,  miiidx'r,  and  situation  of  the  cavities  ;  as  well  as  wiSi  the  state  of 
their  walls,  their  contents,  the  condition  of  the  surrounding  tissues,  and 
other  circumstances.  It  can  be  readily  understood  that ^omicse  may 
exist  without  there  being  any,  or  only  doubtful  evidences  of  their  pre- 
sence ;  and,  on  the  other  hand,  a  careless  observer  might  mistake  sio-ns 
which  simulate  those  associated  with  cavities;  but  cavities  in  the  luno-s 
may  generally  be  detected  when  they  have  formed,  and  by  careful  atten- 
tion to,  and  adequate  study  of  the  physical  signs  present,  a  tolerably 
accurate  conclusion  may  be  arrived  at  as  to  their  exact  conditions,  while 
by  examinatuin  from  time  to  time  the  progressive  changes  may  be  noted, 
•excavations  being  thus  often  traced  in  their  formation,  enlargement,' 
■contraction,  and  almost  complete  closure.  The  following  are  the  im- 
portant signs  of  cavities  : — 

1.  FerciLssion-sound  may  be  tuliular,  metallic,  crack-i>ot,  or  very 
rarely  amphoric.  A  change  in  pitch  produced  on  opening  the  mouth, 
with  change  of  jiosture,  or  on  deep  inspiration  has  been  described  as  a 
characteristic  sign  of  a  cavity.  2.  Breath-sounds  are  either  blowing,  or 
more  or_  less  hollow,  ranging  from  tubular  to  cavernous  or  amphoric. 
Inspiration  has  a  ^  peculiar  sucking  or  hissing  character  sometimes. 
3.  The  chief  significant  adventitious  sounds  are  large  moist  riiles  at  the 
apices,  where  there  are  no  bronchi  of  any  size;  consonating  rales,  of 
hollow,  metallic,  or  ringing  character,  varving  in  size,  amount,  and 
quality,_being  sometimes  gurgling;  and  very  rarely  metallic  tinkling  or 
amphoric  echo.  4.  Vocal  resuuance  may  have  a  ringing  or  metallic 
character,  and  is  often  greatly  intensified.  Pectoriloquy  and  whispering 
pectoriloquy  are  of  frequent  occurrence.  5.  Tussive  resonance  is  often 
painfully  strong  and  metallic,  but  cough  is  chiefly  useful  in  that  it  may 
cause  the  breath-sounds  to  be  better  heard,  by  clearing  away  secretion 
or  emptying  a  cavity  ;  or  that  characteristic"  adventitious  sounds  are 
brought  out  during  or  after  the  act,  which,  however,  it  may  require 
careful  attention  to  recognize.  6.  The  heart-sounds  are  sometimes  much 
intensified  by  transmission  through  cavities,  and  may  acquire  a  peculiar 
hollow  quahty,  or  be  attended  with  an  echo.  The  cardiac  action  occa- 
sionally elicits  rales  in  neighbouring  cavities.  7.  It  is  said  that  a 
murmur  may  be  heard  in  rare  instances  over  a  vomica,  due  to  an 
aueurismal  dilatation  involving  a  branch  of  the  pulmonary  artery. 
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Mechanical  Phthisis. — It  will  be  convenient  to  notice  here  a  special 
class  of  cases  of  phthisis,  which  are  due  to  the  inhalation  of  various 
kinds  of  dust  floating  in  the  air,  in  connection  with  certain  occupations. 
To  the  grou^j  of  pulmonary  complaints  thus  produced  Zenker  has  pro- 
posed to  ajiply  the  term  pneumonolioniosis.  The  chief  substances  inspired 
are  charcoal  or  coal-dnst;  cotton  or  flax ;  oxide  of  iron;  and  siliceous 
or  clayey  materials.  As  already  stated,  these  forms  of  phthisis  have 
been  specially  named,  either  according  to  the  nature  of  the  occupation — 
as  colliers',  miners',  stonemasons',  knife-grinders',  and  pottei's'  phthisis; 
or  of  the  cause  of  irritation,  chiefly  including  carbonaceous  phthisis: 
or  anthrahosis,  cotton-phthisis,  iron-jahthisis  or  siderosis,  and  stone- 
phthisis.  In  these  cases  the  pu.lmonary  changes  at  first  are  merely 
those  of  bronchial  catarrh,  followed  by  emphysema,  chronic  catarrhal 
and  interstitial  pneumonia,  and  ultimately  the  formation  of  tubercles. 
The  lungs  break  down,  and  cavities  are  produced,  the  changes  almost 
always  progressing  gradually  from  apex  to  base,  and  usually  one  lung 
being  affected  before  the  other.  These  organs  become  more  or  less 
black,  not  only  in  carbonaceoris  phthisis,  but  also  in  other  forms,  which 
is  attributed  to  the  fact  that,  owing  to  the  jjresence  of  bi'onchitis,  the 
ciliary  action  of  the  mucous  membrane  is  interfered  with,  and  particles 
of  carbon  inhaled  in  dust  and  smoke  are  not  driven  back,  but  are  de- 
posited in  the  pulmonary  tissues.  The  symptoms  and  physical  signs 
are  at  first  merely  those  of  bronchitis  and  emphysema,  azid  it  is  generally 
a  long  time  before  those  of  johthisis  become  developed,  while  they 
will  vary  according  to  the  conditions  present.  The  course  is; 
always  very  chronic.  In  the  expectoration  more  or  less  of  the  inhaled 
substances  are  often  present ;  and  in  anthrakosis  the  sputa  may  be  per- 
fectly black. 

Complications. — Numerous  symptoms  and  physical  signs  which  occur 
in  the  course  of  pulmonary  phthisis  are  diie  to  the  complirations  so  often 
met  with,  some  of  which  are  associated  with  the  development  of  tubercle 
in  othei'  parts.  The  chief  of  these  include  : — Affections  of  the  larynx 
and  trachea,  especially  ulceration ;  bronchitis,  pneumonia,  or  pleurisy, 
simple  or  tubercular  ;  perforation  of  the  pleura,  with  consequent  ^Dneu- 
mothorax;  pericarditis;  tuberculosis  of  the  external  absorbent  glands, 
or  of  those  in  the  chest  and  abdomen  ;  tubercular  peritonitis  ;  tuberciilar 
ulceration  of  the  thi'oat  or  tongue  ;  ulceration  of  the  intestines,  especially 
the  ileum ;  fatty  liver ;  albuminoid  disease  of  liver,  spleen,  or  other 
organs  ;  fistula  in  ano ;  variou.s  forms  of  Bright's  disease ;  tubercular 
disease  of  the  urinary  apj^aratus,  or  of  the  genital  organs  ;  diabetes  ; 
tubercular  meningitis,  tubercle  in  the  brain  or  spinal  cord,  or  cerebral 
abscess  ;  thrombosis  of  the  veins  of  the  leg  ;  and  lupus. 

Course — Duration — Terminations. —  The  course  and  dui'ation  of 
chronic  cases  of  phthisis  are  subject  to  much  variety.  The  disease  may 
progress  steadily  from  bad  to  worse,  either  rapidly  or  gradually,  but 
more  commonly  there  ai-e  intervals  of  improvement  followed  by  exacer- 
bations. Some  cases  remain  appai-ently  in  the  same  state  for  a  long  time ; 
while  others,  even  when  advanced,  improve  and  may  ultimately  be- 
come practically  cured.  It  is  sometimes  quite  astonishing  what  a  length 
of  time  consumptive  patients  live,  when  apparently  almost  in  a  moribund 
condition.  Death  may  take  place  from  gi'adual  asthenia  and  hectic  fever; 
from  syncope;  from  hemoptysis  occasionally;  from  certain  of  the  com- 
plications just  mentioned,  which  generally  aid  in  bringing  about  the 
fatal  result ;  or  from  some  intercurrent  attack. 
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Diagnosis.  — The  diagnosis  of  phthisis  involves  not  only  tlie  reenmntiou 
ot  the  presence  of  the  disease,  but  also  as  correct  a  knowledge  as  can  be 
obtained  of  its  exact  nature  and  origin,  its  seat  and  exteut,'^its  activity 
the  morbid  changes  in  different  parts  of  the  lungs,  and  the  condition  of 
other  structures.    These  questions  can  only  be  determined  by  a  careful 
and  thorough  consideration  in  each  case  of  the  history,  as  well  as  of  the 
existing  sympt(nns,  both  local  and    genei^al  ;   and  by  complete  and 
systematic  physical  examination.    As  already  stated,  the  detection  of 
tuhercle-haailli  m  the  sputum  is  now  looked  upon  as  of  great  importance 
in  the  diagnosis  of  tubercular  disease  of  the  lungs,  and  their  constant 
presence  m  numbers  is  believed  by  many  to  be  a  sign  of  activity  as 
well  as  of  the  existence  of  cavities.    It  must  be  remembered,  however 
that  they  cannot  always  be  detected  when  the  physical  indications  of 
phthisical  mischief  are  obvious  enough.    The  diao-nosis  of  i)hthisis  will 
be  considered  more  fully  later  on. 

Prognosis.— The  ability  to  form  a  reliable  prognosis  in  phthisis  can 
only  be  acquired  by  much  practice  and  observation  ;  and  even  the  most 
experienced  are  liable  to  frequent  mistakes.     There  is  now  ample 
evidence  to  prove  that  this  disease  may  in  certain  cases  be  completely 
arrested  or  cured;  while  in  a  large  ]n'oportion  its  progress  may  be 
greatly  delayed  by  appropriate  treatment,  and  life  rendered  fairly  com- 
fortable.   It  IS  difficult,  and  does  not  serve  any  useful  purpose,  to  lay 
down  any  average  dnruHon  or  mortality,  these  varying  so  much  under 
different  conditions.    In  endeavouring  to  arrive  at'  a  prognosis,  the 
chief  circumstances  to  be  taken  into  account  are  as  follows  —1  The 
i;t(uje,  seat,  and  extent  of  the  disease.   At  an  early  period  a  hopeful  opinion 
IS  warranted  as  a  rule,  though  at  the  same  time  it  should  be  a  guarded 
one.     \Vhen  cavities  have  formed  the  prognosis  is  very  much  worse  If 
the  disease  is  limited  to  one   apex,  even  should  there  be  a  cavity 
recovery  is  not  unusual  ;  but  the  prognosis  is  more  serious  in  proportion 
to  the  extent  of  the  mischief,  and  the  number  of  excavations,  especially 
It  both  lungs  are  involved.    Basic  phthisis  seems  to  be  comparatively 
unfavourable.     2.  The  progress  of  the    local    li'sions.     Signs    <3f  rapid 
progijss,  either  as  regards  the  extension  of  the  disease,  or  a  tendency 
to  softening  and  destruction  of  tissues,  are  very  unfavourable  •  on  the 
other  hand,  if  the  disease  is  chronic  or  at  a  standstill,  or  if,  should  a 
cavity  have  formed,  there  are  indications  that  it  is  drying  up  and  con- 
ti'acting  the  prognosis  is  much  more  hopeful.    Signs  of  considerable 
local  induration  from  interstitial  pneumonia  are  often  favourable  as 
showing  cessation  of  active  disease,  and  the  advance  of  healino-  pro- 
cesses.   3.     Origin  and  vat  lire  of  the  disease.    Distinct  primary  Uiber- 
cular  phthisis  is  extremely  serious  ;  when  the  comjjlaint  follows  bron- 
cliial  caiarrh  or  otlicr  local  chronic  disease,  or  is  due  to  certain  obvious 
external  causes,  from  the  influence  of  which  the  patient  can  be  removed 
tliere  IS  a  far  better  chance  of  recovery.    4.  Coiisiitutional  condition  ami 
nereditary  predisposition.    Phthisis  is  more  dangerous  if  the  patient  is 
teeble  and  delicate,  but  especially  if  there  are  evidences  of  the  existence 
ot  a  tubercular  or  scrofulous  diathesis,  or  if  there  is  a  strono-  hereditary 
tendency  to  phtlusis.    5.  Local  symptoms.    Continued  marked  dyspna-a  • 
Juirassmg  _  cough ;    profuse    expectoration ;    and   severe    or  repeated 
liiemoptysis  are  bad  indications.    6.  General  symptoms.    Phthisis  is  more 
serious  m  proportion  to  the  degree  and  prolonged  course  of  pyrexia  • 
rapidity  and  weakness  of  pulse  ;  debility  and  incapacity  for  exercise  • 
emaciation  and  night-sweats.    If  the  general  condition  shows  shnis  of 
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improvement,  the  pyrexia  ceasing,  and  flesli  and  weight  being  gained, 
the  prospect  is  much  more  hopeful.  7.  State  of  the  digestive  organs. 
Inability  to  take  food  or  to  digest  it  is  a  most  serious  drawback  in 
jihthisis.  Cases  in  wliich  vomiting  is  a  prominent  symptom  are  also 
exceedingly  unfavourable.  8.  Diet  and  hygienic  conditions.  Deficient  or 
non-nutritious  food,  and  improper  hj-gienic  conditions  are  most  injurious 
in  cases  of  phthisis.  Many  in-patients  of  the  Brompton  Hospital  I'evive 
wonderfully,  simply  as  the  result  of  the  improvement  in  their  diet  and 
surrounding  cii-cumstances.  9.  Complications.  Several  of  these  morbid 
conditions  seriously  increase  the  gravity  of  the  prognosis  in  phthisis,  and 
hasten  the  fatal  I'esult,  such  as  intestinal  ulceration,  laryngeal  phthisis, 
or  Bright's  disease ;  and  certain  complications,  for  instance,  pneumo- 
thorax or  intestinal  perfoi'ation,  may  be  the  immediate  cause  of  death. 

The  question  is  often  asked  in  advanced  cases  of  phthisis — How  long 
is  the  patient  likely  to  last  ?  It  is  useless  to  attempt  to  give  more  than 
an  approximate  opinion  on  this  point,  thei'e  being  so  much  uncertainty. 
The  ajjpearance  of  thrush  is  generally  a  sign  of  the  "approach  of  the 
end."  Another  question  refers  to  the  effects  of  pregnancy.  Usually  this 
condition  seems  to  delay  the  disease  for  a  time,  so  far  as  my  experience 
goes ;  but  after  parturition  it  generally  advances  with  increased 
rapidity,  though  thei'e  are  some  remarkable  exceptions  to  this  rule. 
Marriage  of  persons  decidedly  phthisical  should  certainly  be  opposed. 

Treatment.^ — The  ultimate  objects  to  be  kept  in  view  in  the  treat- 
ment of  phthisis  are  : — First,  its  preventicm  ;  secondly,  its  arrest  and 
cure;  or,  failing  these,  thirdly,  palliation  of  symptoms  and  prolongation 
of  life.  Every  case  I'equires  thoughtful  consideration,  and  it  must  not 
be  imagined  that  this  is  a  disease  capable  of  being  controlled  by  any  one 
remedy  or  class  of  remedies.  An  essential  part  of  the  tieatment,  how- 
ever, is  that  which  has  for  its  aim  the  maintenance  and  promotion  of  a 
state  of  general  good  health  and  constitutional  vigour. 

1.  General  hygienic  and  dietetic  treatment. — This  is  of  the  utmost 
importance,  Ijoth  foi'  the  prevention  antl  cui-e  of  phthisis,  and  if  it  is 
neglected  all  other  measures  ai-e  usually  unavailing.  The  chief  things 
required  under  this  head  are  a  healthy  residence,  on  a  dry  soil,  in  a 
suitable  climate,  elevated,  but  well-protected  from  cold  winds,  with 
pleasant  scenery  and  sufficient  vegetation;  free  ventilation,  especially  as 
regards  the  sleeping  apartments  ;  fresh  air  and  exercise,  so  far  as  the 
powers  of  the  system  will  permit ;  the  avoidance  of  crowded  places  at 
night,  and  of  all  causes  which  are  likely  to  excite  pulmonary  affections ; 
the  weai'ing  of  warm  clothing,  with  flannel  or  other  suitable  material 
next  the  skin  ;  the  employment  of  cold  or  tepid  baths,  if  they  can  be 
borne,  with  fiiction  afterwards;  the  administration  of  as  nutiitious  a  diet 
as  can  be  assimilated,  which  should  contain  a  good  proportion  of  fatty 
elements  ;  and  the  avoidance  of  all  injurious  habits,  such  as  intemper- 
ance, excessive  smoking,  or  sexual  excess.  The  question  of  climate  will 
be  separately  considered.  It  is  often  requisite  to  inquire  into  the  occu- 
pation of  the  patient,  and  to  change  this,  should  it  entail  either  pi'olonged 
confinement  in  a  close  room,  deficient  exercise,  or  exposure  to  the  exciting 
causes  of  lung-diseases.  At  the  same  time  the  patient  should,  if  possible, 
be  relieved  from  undue  mental  labour  or  anxiety.  The  amount  and  char- 
acter of  the  exercise  to  be  adopted  must  vary  in  diff'ei'ent  cases,  but  as  a 
rule  such  exercises  as  aid  in  the  expansion  of  the  chest  are  to  be  recom- 
mended, especially  in  young  patients,  though  they  must  be  kept  within 
proper  limits.    Walking  and  riding  are  useful,  and  if  these  cannot  be 
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t'lidurerl,  passive  exei'cise  is  to  be  enjoined,  the  patient  being  driven  out 
daily  when  the  weatlier  permits,  so  that  at  least  a  proper  supply  of  fresh 
air  may  be  obtained.  At  the  same  time  over-fatigue  must  Ije  avoided. 
Certain  acts  which  Ijiing  into  play  the  muscles  of  respiration  are  often 
beneficial  if  duly  regulated,  such  as  taking  deep  inspirations,  reading' 
aloud,  or  moderate  singing.  Anything  that  interferes  with  the  freedom 
of  the  i-espiratory  movements,  as  the  pressure  of  tight  stays,  or  a  bent 
jiosition,  ought  to  be  forbidden.  Milk  is  a  most  valuable  article  of  diet, 
and  asses'  or  goats'  milk  has  been  regarded  as  especially  efficacious. 
Whey  has  also  been  well  spoken  of.  In  many  cases  of  phthisis  a  little 
wine  or  beer  is  ver}^  beneficial. 

-.  Preventive  measures. — In  all  i-ases  where  there  is  any  fear  of 
j)lil  hiM's  being  ile\'rl(>[)(Ml  at  tention  should  be  paid  to  the  slightest  indica- 
tion of  pulmonary  disoi'der.  Indeed  symptoms  connected  with  the 
respiratory  oi'gans  should  never  be  neglected,  and  u.ndoubtedly  such 
neglect  is  to  blame  foi'  not  a  few  cases  of  phthisis.  Further,  any  acute 
exacerbation  should  receive  immediate  attention  ;  but  at  the  same  time 
it  is  very  important  in  nujst  cases  to  avoid  lowering  measures  under 
such  circumstances,  and  to  pi'eserve  the  strength  of  the  patient  as  much 
as  possible,  rest  in  bed  being  enjoined.  Oi  course  everything  which  is 
likely  to  excite  iiiitation  in  connection  with  the  respiratory  organs  must 
be  strictly  guarded  against.  Recognizing  the  possibility  of  phthisis  being 
conveyed  from  one  individual  to  another,  as  well  as  for  other  reasons, 
phthisical  patients  should  sleep  alone,  if  practicable ;  and  if  others 
must  sleep  in  the  same  apa.rtment,  particular  attention  should  be 
paid  to  having  a  good-sized  and  well-ventilated  bedroom.  They 
should  be  warned  against  swallowing  their  expectoration,  or  dis- 
charging it  on  the  ground,  or  into  handkerchiefs.  The  sputum  ought 
always  to  be  received  into  a  vessel  containing  some  antiseptic ;  and 
due  care  must  be  taken  as  to  its  subsequent  disposal.  A  pocket-flask 
has  been  invented  foi'  the  purpose  of  receiving  the  expectoration. 

3.  Before  proceeding  to  the  active  treatment  of  any  case  of  ])lilhisis 
it  is  of  the  greatest  consequence  to  look  to  the  state  of  the  digestive 
organs.  Unless  digestion  is  cari'ied  on  properly,  all  other  means  are 
of  little  or  no  avail ;  and  here  it  must  be  mentioned  that  regularity  of 
meals  and  other  matters  upon  which  healthy  digestion  depends  should 
receive  due  consideration.  Appetite  must  be  pi  omoted ;  and  if  any 
form  of  dyspepsia  is  present,  the  appropriate  I'emedies  must  be  adminis- 
tered. Should  there  be  signs  of  gastric  irritation,  a  combination  of  a  salt 
of  bismuth  with  an  alkaline  bicarbonate  and  hydrocyanic  acid  frequently 
proves  very  beneficial;  effervescent  mixtui'es  are  also  useful  in  some 
cases.  In  the  early  period  the  bowels  ai'e  often  confined,  and  some  mild 
aperient  must  then  be  given,  so  that  they  may  be  opened  daily. 

4.  General  medicinal  treatment. — Various  tonics  and  other  medicines 
which  improve  the  condition  of  the  general  health  and  the  quality  of 
the  blood  are  veiy  serviceable  in  phthisis.  Of  these  the  principal  are 
the  dilute  mineral  acids ;  quinine ;  different  preparations  of  iron, 
especial  1  J' if  the  patient  is  antemic ;  strychnine;  and  vegetable  bitter 
infusions  or  tinctures,  such  as  those  of  gentian,  columba,  chii'etta, 
quassia,  or  cascarilla.    These  may  be  given  in  various  combinations. 

o.  Special  medicines. — Among  the  many  special  tlierapeutic  agents 
recommended  for  phthisis,  cod-liver  oil  demands  the  first  consideration. 
Almost  univei-sal  exjieiience  has  testified  to  its  good  eifects  in  this 
disease,  but  it  is  not  a  specific,  and  by-no-means  suits  every  case.    It  is 
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needless  to  enter  here  into  the  question  of  its  mode  of  action,  but  certain 
matters  of  practical  importance  as  regards  its  administration  must  be 
mentioned.  Only  a  small  dose  should  be  given  at  first,  not  too  often 
repeated.  A  teaspoonful  once  or  twice  a  day  is  sufficient  to  commence 
with,  the  dose  being  increased  by  degrees  to  a  tablespoonful  three  times 
daily.  It  is  seldom  desirable  to  exceed  this  quantity.  Most  patients 
take  the  oil  best  immediately  or  soon  after  meals,  and  if  it  tends  to  dis- 
agree, lying  down  for  a  short  time  after  taking  it  will  not  infrequently 
prevent  any  ill-elfects.  Some  can  manage  it  best  when  going  to  bed  at 
night.  It  is  always  well  to  make  use  of  some  vehicle  for  administering 
the  oil,  even  when  it  can  be  taken  alone,  but  the  quantity  of  this  shouhl 
not  be  large.  It  may  in  many  cases  be  given  with  the  mixtui'e 
ordinarily  taken,  if  this  is  of  a  bitter  or  acid  nature  ;  or  with  steel  wine, 
or  syrup  of  phosphate  or  iodide  of  iron.  Milk,  orange  wine,  frothy  stout 
or  ale,  or  a  little  cold  brandy-and-water  are  among  the  most  i^seful 
vehicles.  When  the  oil  repeats  or  causes  sickness,  it  is  often  well  boi'ne 
when  given  with  lime-water  and  milk  in  equal  parts,  some  of  which  may 
also  be  drunk  after  it.  For  children  it  may  be  made  into  an  emulsion 
or  mixture  according  to  the  following  formula,  which  is  employed  at  the 
Bromjjton  Hospital  : — R  01.  moi-rhate  5  vi,  Liq.  potassse  Vl  xl,  Liq. 
ammon.  fort.  Vl  ij,  01.  cassias  ^]\  j,  Syrupi  5  ij ;  dose,  two  teaspoonfuls. 
Small  doses  of  strychnine  have  been  found  very  useful  in  preventing  the 
nauseating  eifects  of  the  oil.  It  is  most  important  to  look  to  its  quality, 
especially  at  the  outset,  otherwise  a  patient  may  acquii'e  an  unsurmount- 
able  antipathy  to  it.  Diiierent  varieties  ai-e  preferred  by  diflierent  prac- 
titioners. A  good  pale  oil  seejns  to  answer  best  generally  ;  many  patients 
like  De  Jongh's  pale  brown  oil  very  well.  Regularity  and  perseverance 
in  the  use  of  the  remedy  ai-e  essential  in  order  to  realize  the  effects  which 
it  is  capable  of  producing.  Dui-ing  its  administration  the  diet  must  be 
carefully  attended  to,  and  should  not  be  of  too  i-icli  a  character.  If  from 
time  to  time  the  oil  ap]3ears  to  disagree  with  the  digestive  organs,  it  may 
be  temporarily  omitted,  especially  duiing  the  warmer  months.  It  has 
been  recommended  to  introduce  cod-liver  oil  by  inunction  or  enema,  but 
though  necessary  under  particular  circumstances,  these  modes  of  adminis- 
tration are  objectionable  as  a  rule.  Inunction  is  often  advantageously 
employed  in  the  treatment  of  children.  Sev^eral  preparations  containing 
cod-liver  oil  have  been  made,  such  as  the  etherized  oil,  which  is  a  valu- 
able compound  ;  or  a  combination  with  quinine,  hypophosphites,  extract 
of  malt,  and  numerous  other  medicines.  Morihuol  has  been  recom- 
mended instead  of  the  oil  itself. 

Niimerous  substitutes  for  cod-liver  oil  have  been  advocated,  but  they 
are  far  less  efficacious.  The  chief  of  these  are  olive-oil ;  skate,  shark,  or 
dugong  oils  ;  cocoa-nut  oil  ;  chaulmoogra  oil  ;  glycerine ;  and  cream.  The 
last  two  certainly  produce  good  effects  in  some  cases. 

Space  will  only  permit  the  enumeration  of  some  other  special  agents 
recommended  in  the  treatment  of  phthisis.  The  principal  are  pancreatic 
emulsion;  hypophosphites  of  calcium,  sodium,  and  iron;  phosphate  of 
calcium  ;  extract  of  malt  or  inaltine  ;  iodide  of  potassium  ;  iodide  of  iron  ; 
chloride  and  sulphide  of  calcium ;  arsenic  ;  verbascum  thapsus  or  the 
great  mullein  plant;  and  koumiss.  Although  most  of  these  agents  are 
useful  for  certain  purposes,  they  are  in  no  sense  to  be  looked  upon  as 
specific  remedies. 

6.  Local  treatment. — Applications  to  the  chest  ai  e  decidedly  useful  in 
many  cases  of  phthisis,  either  for  the  relief  of  symptoms,  or  for  intluencirg 
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inflammatory  products  or  suppuration  ;  or  possibly  they  may  have  an 
immediate  effect  on  some  forms  of  the  disease.  Tiie  most  useful  are 
sinapisms;  small  or  flying  blisters;  applications  of  iodine,  more  or  less 
powerful ;  and  liniments  of  croton  oil,  turpentine,  acetic  acid,  or 
ammonia.  In  acute  exacei'bations  fomentations  and  poultices  ai'e  often 
I'equired.  Fi'iction  is  often  decidedly  useful.  In  some  cases  the  appli- 
cation of  strapping  over  parts  of  the  chest,  in  order  to  procure  mechanical 
rest,  has  a  beneficial  ett'ect  as  regards  the  progress  of  phthisis,  as  well  as 
in  relieving  symptoms. 

7.  Symptoms  and  complications. — Various  symptoms  frequently 
need  attention  during  the  course  of  a  case  of  phthisis,  but  it  is  impos- 
sible to  do  raoi'e  here  than  point  out  tlieir  nature,  and  suggest  the 
indications  for  theii'  management,  most  of  tliem  l)eing  considered  in 
detail  in  other  parts  of  this  work.  Pyrexia  must  be  controlled,  if  it  i.s 
inclined  to  be  high.  Quinine  in  full  doses  combined  with  digitalis  may 
be  given  for  this  pui'pose  ;  and  salicine  or  salicylates,  antipyrin,  or  anti- 
febrin  are  also  useful.  Sponging  the  skin,  or  the  employment  of  cold 
baths,  may  prove  beneficial  in  some  cases.  Debility  and  wasting  will  be 
counteracted  by  the  general  ti-eatment  already  indicated,  as  well  as  by 
subduing  the  fever.  When  there  is  much  exhaustion,  considerable 
quantities  of  alcoholic  and  other  stimulants  are  required.  The  chief 
remedies  employed  for  night-sweats  are  oxide  of  zinc,  gr.  ij-v,  in  the 
form  of  pill  or  powder  given  at  night,  which  may  be  combined  with 
extract  of  belladonna  or  morphine ;  tincture  of  belladonna,  or  sub- 
cutaneous injection  of  atropine  ;  a  combination  of  morphine  and  atropine 
in  pill;  a  full  dose  of  quinine  or  gallic  acid;  ergots,  or  subcutaneous 
injection  of  ergotine ;  arseniate  of  iron;  picrotoxine,  gr.  -^th  in  pill; 
muscarine  (ll]^  v  of  a  one  per  cent,  solution);  pilocarpin  ;  and  agaricus 
or  agaricin.  In  some  cases  I  have  found  that  the  night-sweats  were  best 
checked  hy  the  administration  for  a  few  days  of  a  mixture  containing 
quinine,  alum,  and  dilute  sulphuric  acid.  Sponging  the  up]ier  pai't  of 
the  body  carefully  with  vinegar  and  water  is  sometimes  useful.  Pains 
about  the  chest  are  often  relieved  by  the  local  applications  already 
mentioned,  or  by  weaiing  some  anodyne  or  M'ai'm  plaster.  In  a  consider- 
able number  of  cases  niucli  ]iaiii  in  tlie  side  is  com])lained  of  from  time 
to  time,  eithei'  muscular  or  ])leui-itic,  and  this  is  almost  invariably  at 
once  relieved  by  strapping  the  side  properly,  as  described  under  pleui-isy, 
which  is  the  plan  of  treatment  I  usually  adopt  under  such  circumstances  ; 
under  certain  conditions  the  application  of  cotton-wool  covered  with  a 
Ijandage  is  very  serAMceable.  Cough  is  often  a  most  tioublesome  symptom 
in  phthisis.  It  is  by  no  means  always  desirable  to  stop  it,  but  its  manage- 
ment must  be  guided  by  the  amount  of  expectoi'ation,  the  dischai'ge  of 
which  is  to  be  encouraged,  or  its  amount  diminished,  by  means  of 
remedies  mentioned  undei'  bj'onchitis.  In  most  cases  cough  needs  to  be 
relieved,  and  it  is  always  advisable  first  to  look  to  the  state  of  the  throat 
and  larynx,  as  this  symptom  is  very  commonly  due  to  some  unhealthy 
condition  of  these  pai'ts.  Local  applications  of  tannin  or  ehloi'ate  of 
potassium;  or  various  astringent  gargles  or  lozenges  are  often  most  bene- 
ficial. Ice  is  often  of  much  service,  as  well  as  simple  demulcent  lozenges. 
If  the  cough  is  iri-itable,  geda  fives  ai'e  valuable,  especially  opium,  morphine, 
codeine,  hydrate  of  chloral,  crotou-chloi'al,  bi-omide  of  ammonium,  c(_)nium, 
belladonna,  or  chlorodyne,  some  of  which  may  be  combined.  These  are 
best  given  in  the  form  of  lozenges,  syrups,  or  linctuses,  and  it  is  desii-able 
to  make  the  dose  of  all  cough-mixtures  as  small  as  ])Ossible.  Among 
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otlier  remedies  specially  recommended  for  congh  in  phthisis  are 
tincture  of  gelseniinm,  lactic  acid,  and  prunus  virginianus.  Sedative 
and  other  inhalations  are  in  many  cases  extremely  serviceable,  but  not 
on  account  of  any  cui'ative  influence  upon  the  disease.  They  are  par- 
ticularly useful  if  the  larynx  is  affected.  Inhalation  of  diluted  carbonic 
anhydride  has  been  specially  recommended.  Antiseptic  inhalations 
are  also  yerj  valuable  in  some  conditions,  and  especially  if  the  expec- 
toration is  foetid.  Weak  iodine  inhalations  are  sometimes  decidedly 
beneficial.  Dyspnoea  and  hsenioptysis  must  be  treated  according  to 
ordinary  principles.  Vomiting  is  sometimes  a  very  disti'essing  symp- 
tom ;  if  the  ordinary  remedies  fail,  small  doses  of  strychnine  should 
be  tried,  and  its  effects  are  in  some  cases  most  satisfactory.  Koumiss 
may  also  be  very  useful.  Diai'rhoea,  if  due  to  ulcei-ation  of  the  bowels, 
is  frequently  very  difficult  to  check.  Carbonate  of  bismuth,  gr.  v-x, 
with  Dover's  powder,  gr.  iij-v,  is  often  a  useful  combination,  or  a  bismuth 
and  opium  mixture  may  be  given;  but  enemata  of  starch  and  opium  are 
most  to  be  relied  upon  in  obstinate  cases.  Goto  bark  and  its  active 
principles  have  been  specially  advocated  in  the  treatment  of  the  diarrhcea 
of  phthisis.  Sulpho-carbolate  of  sodium  has  been  found  useful  in  the 
treatment  of  dyspepsia,  with  flatulence.  Other  symptoms  and  complica- 
tions must  be  attended  to  as  they  arise. 

8.  Change  of  climate,  and  sea-voyages. — This  is  a  most  important 
subject  in  connection  with  the  treatment  of  phthisis,  but  for  detailed 
information  the  reader  is  referred  to  special  works  on  the  subject.  It 
must  be  insisted  upon,  however,  at  the  outset  that  to  order  change  of 
climate  or  a  sea- voyage  for  eveiy  piitient  sufl'ering  fi-om  this  complaint 
is  a  grave  mistake,  and  each  case  demands  careful  consideration  on  its 
own  merits.  Undoubtedly  in  many  instances  "  home-treatment "  is  far 
preferable.  In  selecting  a  suitable  climate,  the  chief  points  to  be 
attended  to  are  that  it  is  not  liable  to  either  extreme  of  temperature  ;  that 
the  air  is  pure  and  not  too  moist;  that  the  soil  is  healthy;  and  that 
there  is  no  likelihood  of  sudden  changes,  of  exposure  to  cold  winds,  or  of 
continued  unfavourable  weathei'.  It  is  always  well  also  to  choose  a  place 
rendered  attractive  by  bright  sunshine,  pretty  scenery,  and  pleasant 
company.  One  most  important  object  to  be  kept  in  mind  in  selecting  a 
climate  is  that  the  patient  may  be  enabled  to  be  out  in  the  open  air  as 
much  an  possible.  The  salutary  influence  of  high  altitudes  upon  phthisis 
has  now  been  thoroughly  established,  and  in  appropriate  cases  a  resi- 
dence in  mountainous  districts  pi-oves  most  beneficial,  even  during  the 
winter.  The  aseptic  character  of  the  air  in  these  I'egions  is  an  im- 
portant element  in  their  usefulness,  and  this  has  now  assumed  special 
prominence  in  relation  to  the  antiseptic  treatment  of  phthisis.  The 
exact  qualities  of  the  climate  which  are  suitable  for  any  individual  case 
will  depend  upon  its  mode  of  origin,  upon  the  condition  of  the  bronchial 
mucous  membrane,  and  other  circumstances.  Those  cases  of  phthisis 
which  are  of  constitutional  origin  seem  to  be  particularly  benefited  by  a 
sojourn  in  lofty  regions.  The  principal  sea-side  places  to  which 
phthisical  invalids  resort  are  the  Isle  of  Wight,  especially  Ventnor  and 
Undercliif,  Bournemouth,  Torquay,  Hastings,  St.  Leonai'ds,  Eastbourne, 
Penzance,  Worthing,  Sidmouth,  Cromer,  Southport,  Grange,  Glevedon, 
Tenby,  and  Queenstown  in  this  country,  where  the  temperature  is 
moderate,  but  moisture  considerable ;  Hyeres,  Cannes,  Nice,  Monaco, 
Mentone,  Bordighera,  San  Remo,  Alassio,  Palermo,  Malaga,  Malta,  or 
Algiers,  where  there  is  a  high  temperature,  with  but  little  moisture; 
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Madeira,  West  Indies,  and  the  Azores,  wliex^e  both  temperature  and 
moistui'e  are  considerable.  The  Canary  Isles  have  within  the  last  few 
years  come  into  great  repute,  especially  Teneriife.  Among  inland 
regions,  Pau,  Pisa,  Uppei'  Egypt,  Syria,  and  parts  of  Australia,  New 
Zealand,  or  South  Afri(;a  are  chiefly  resorted  to;  or  if  elevated  disti-icts 
ai'e  desired,  the  Alps,  Andes,  Himalayas,  or  the  Mexican  mountain 
ranges  afford  the  requisite  conditions.  Among  the  places  which  are 
now  in  favour,  Davos  Platz,  Wiesen,  and  St.  Moritz  deserve  special 
notice.  Corsica  and  Sicily  are  also  favourably  spoken  of  as  winter 
resorts. 

Long  voyages,  especially  to  Australia,  New  Zealand,  or  the  Cape, 
or  up  the  Mediterranean,  are  most  useful  in  suitable  cases,  but  they 
should  not  be  recommended  if  the  disease  is  too  far  advanced.  Tlie 
purity  of  the  air  is  doubtless  one  element  in  the  benefit  derived  from 
sea-voj^ages.  hi  not  a  few  instances,  especially  if  the  disease  is  in  an 
early  stage,  a  permanent  change  of  I'esidence  to  some  suitable  climate  is 
desii'able,  such  as  the  Cape,  certain  parts  of  the  Australian  Colonies,  or 
Colorado. 

A  lai'ge  immber  of  patients  are  unable  to  avail  themselves  of  the 
benefits  to  be  derived  from  a  suitable  climate,  although,  thanks  to  the 
various  hospitals  and  sanatoriums  established  in  many  sea-side  places  in 
this  country,  these  advantages  are  more  widely  disseminated  at  present 
than  they  were  formerly.  If  dairingthe  winter  months  patients  are  pre- 
vented by  circumstances  from  residing  in  a  proper  climate,  they  should 
keep  indoors  as  much  as  possible  in  bad  weather  and  at  night,  or  in 
some  cases  entirely ;  and  should  avoid  every  cause  of  cold.  The  use  of 
some  covering  over  the  mouth  and  nostrils  is  often  of  great  service,  and 
a  suitable  respirator  may  be  I'equired,  but  these  appliances  must  be  em- 
ployed judiciously.  Men  suffei'ing  fi-om  consumjjtion  may  with  advan- 
tage allow  their  beard  and  moustache  to  grow. 

9.  Special  treatment. — Innumerable  special  modes  of  ti-eatment  have 
been  advDcated  for  the  supposed  cure  of  phthisis,  but  it  need  scarcely  be 
said  that  most  of  them  have  no  rational  foundation,  and  none  of  them 
can  be  looked  upon  as  having  any  positive  curative  influence.  Amongst 
these  may  be  mentioned  ti'eatment  by  the  "ci'animing"  system,  in  which 
large  quantities  of  food  ai'C  foi-ced  into  the  stomach,  either  with  or 
without  the  aid  of  the  stomach-pump  ;  by  massage ;  by  mineral  waters, 
especially  the  sulphur  springs  of  Eanx  Bonnes,  Cauterets,  &c.,  and  the 
ai  senical  waters  of  La  Bourboule  and  Royat ;  by  compressed  air ;  by  the 
inhalation  of  oxygen;  and  by  electricity.  The  so-called  "  grape-cure," 
"milk-cure,"  and  "whey-cure"  may  also  be  alluded  to  in  this  con- 
nection, according  to  which  the  disease  is  supposed  to  be  cured  by  the 
consumption  of  large  quantities  of  the  articles  of  diet  from  which  the 
several  treatments  derive  their  respective  names. 

The  antiseptic  treatment  of  phthisis  demands  separate  notice.  This 
plan  has  during  I'ecent  years  been  s])ecially  advocated,  with  the  view  of 
destroying  or  cliecking  the  growth  and  development  of  the  tnherde-hacilli, 
but,  to  say  the  least,  its  effects  have  been  disappointing,  and  undoubtedly 
it  requii'es  in  every  case  to  be  cariied  out  with  discretion  and  conimon- 
sense.-while  at  the  same  time  other  indications  are  not  neglected.  Anti- 
septics are  chiefly  administered  internally  or  by  inhalation.  Other 
methods  advocated  are  by  exposure  of  the  body  to  antiseptic  vapours  ; 
subcutaneous  injection;  and  injection  into  the  foci  of  disease  in  the  lungs 
themselves,  or  in  their  vicinity.   Such  methods  ai-e,  in  my  opinion,  seldom 
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if  ever  desirable  or  justifiable.  The  injection  of  gases  and  other  anti- 
septic agents  into  the  rectum,  especially  as  advocated  by  Bergeon,  has 
been  proved  to  be  absolutely  useless,  and  this  plan  of  treatment  is  now 
practically  abandoned. 

The  principal  anti.'^eptics  administered  internally  are  creasote,  which 
is  conveniently  combined  with  cod-liver  oil  or  glycerine,  and  which 
has  been  specially  recommended,  in  gradually  increasing  doses; 
cai'bolic  acid  or  sulpho-carbolates  ;  benzoate  of  sodium  ;  thymol ;  tannic 
acid;  terpene  ;  iodoform;  sulphurous  acid  or  sulphites;  and  sulphuretted 
waters  impregnated  with  cai-bonic  acid.  Inhalation  may  be  effected  to 
some  extent  by  merely  impregnating  more  or  less  the  air  which  the 
patient  breathes  with  some  antiseptic  vapour,  such  as  that  of  carbolic 
acid,  creasote,  tar,  turpentine,  or  iodine.  It  is  now  a  common  custom  to 
have  saucers  containing  carbolic  acid  or  iodine  in  the  vicinity  of  patients 
suffering  from  consumptioia ;  while  instruments  have  also  been  devised 
for  the  purpose  of  diffusing  antiseptic  vapours  in  rooms  or  hospital- 
wards.  Moreover,  the  benefit  said  to  be  derived  from  a  residence  in 
districts  where  there  are  pine-foi'ests  is  attributed  to  the  volatile 
materials  diffused  in  the  atmosphere.  The  more  direct  methods  of 
application  are  either  by  inhalation  with  steam  ;  by  the  use  of  a  spray- 
inhaler;  by  inhaling  vapours  ;  or  by  the  employment  of  some  foi-m  of 
"  respirator-inhaler,"  so  that  the  agent  used  may  be  inhaled  for  a  con- 
siderable time,  or  even  continuously.  The  chief  antiseptics  thus 
employed  are  carbolic  acid,  creasote,  a  two  to  five  per  cent,  solution  of 
benzoate  of  sodium  in  spray,  thymol,  oil  of  peppei'mint  or  menthol,  oil 
of  eucalyptus,  camphor,  terebene,  oil  of  pine,  turpentine  (especially 
useful  where  there  is  excessive  secretion  or  a  tendency  to  hfemoptysis), 
solution  of  tar  in  rectified  spirit,  tincture  of  iodine,  iodoform,  chlorine, 
tincture  of  benzoin,  sulphurous  anhydride  derived  fi'om  burning 
sulphur,  a  spray  of  solution  of  sulphurous  acid,  hydrofluoric  acid  spray, 
and  ozone.  Some  .of  these  agents  may  be  used  in  combination,  and  they 
may  also  be  advantageously  mixed  with  spii'it  of  chloroform  or  ether  in 
some  cases.  The  inhalation  of  hot  air  has  been  advocated  by  Weigert, 
for  its  supposed  effects  on  the  tubercle-bacilli,  but  experience  has 
decidedly  not  been  in  favour  of  this  method  of  treatment.  Calomel  and 
other  mercurial  preparations  have  been  recommended,  both  intei'nally 
and  by  inhalation  of  the  fumes,  as  supposed  bacillicides. 

10.  Operations. — The  question  of  emptying  and  draining  pulmonary 
cavities  through  the  chest-walls  by  surgical  treatment  may  in  ex- 
ceptional cases  be  worthy  of  consideration,  but  only  under  special 
cii'cumstances.  The  actual  removal  of  j^ortions  of  diseased  lung  has 
been  proposed  and  practised,  but  can  hardly  be  recognized  at  pi-esent  as 
a  legitimate  method  of  treatment. 
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Chapter  XVI. 

MORBID    GROWTHS    IN    THE  LUNGS. 

In'  this  cliaptei'  it  is  proposed  to  discuss  briefly  tlie  moi'bid  formations 
met  witli  ill  the  lungs  which  have  not  yet  been  considered,  and  they  may 
be  taken  in  the  following  order: — 1.  Cancer.  2.  Syphilitic  Disease. 
3.  RAiiii  Morbid  Formations. 

I.  Cancer  or  Carcinoma — Malignant  Disease. 

Etiology. — Cancer  of  the  lungs,  which  is  exceedingly  rare,  is  by  far 
most  common  fi'om  40  to  60  years  of  age ;  and  more  males  are  aifected 
than  females.  The  diathesis  may  be  inherited.  In  the  large  majority  of 
cases  pulmonaiy  cancer  is  secondary,  especially  following-  cancer  of  the 
bones  or  testicles,  but  it  may  result  from  direct  extension,  or  be  primary 
in  its  origin.  The  morbid  condition  genei'ally  extends  so  as  to  involve 
neighbouring  parts  ;  but  is  very  rarely  followed  by  secondary  cancerous 
formations  in  other  internal  organs. 

Anatomical  Characters. — Encephaloid  is  the  variety  of  cancer  usually 
found  in  the  lungs,  and  it  is  often  extremely  soft,  pulpy,  and  vascular. 
Other  forms  are  occasionally  met  with,  separately  or  in  combination  ;  and 
considerable  deposit  of  black  pigment  may  be  observed,  constituting 
melanotic  cancer. 

Secondary  cancer  assumes  almost  always  the  nodulai'  foi'm,  and  affects 
both  lungs  ;  the  nodules  vaiy  much  in  size,  and  when  situated  at  the 
surface  tend  to  be  depressed ;  by  their  union  a  lung  may  be  involved 
throughout.  Friviary  cancer  is  particularly  prone  to  be  confined  to  one 
lung,  especially  the  right,  and  is  often  infiltrated.  After  a  time  the 
cancerous  material  undergoes  fatty  degeneration  and  softening,  cavities 
being  formed  in  some  cases  ;  and  extravasations  of  blood  into  the  sub- 
stance of  a  growth  are  common.  The  vessels  and  bronchi  are  often 
either  involved  in  the  disease,  or  obliterated  by  pressure.  The  unaft'ected 
portions  of  the  lung  textnre  may  be  normal,  or  various  morbid  changes 
may  be  set  up  in  them.  A  cancerous  lung  feels  remarkably  heavy.  Ex- 
tensive pleuritic  adhesions  are  usually  observed. 

Symptoms. — Secondaiy  cancer  tends  to  come  on  insidiously,  without 
any  subjective  symptoms.  I  have  seen  a  case  in  Avhich  the  left  lung  was 
involved  almost  throughout,  and  the  light  also  extensively,  the  only 
symptoms  being  occasional  cough  and  shortness  of  breath  on  exertion. 
In  primary  cancer  there  is  usually  pain  in  the  chest,  which  may  be  ex- 
tremely severe,  of  a  lancinating  chai-acter,  and  accompanied  with  tender- 
ness. Cough  is  generally  present,  attended  in  some  cases  with  a  peculiar 
expectoration,  in  the  form  of  a  substance  I'esembling  red  or  black-cun-ant 
jellj-,  or  occasionally  containing  cancer-elements.  Haemoptysis  is  veiy 
common.  Dyspna?a  is  generally  observed,  being  especially  severe  if  thei-e 
are  projecting  nodules  pressing  on  the  nerves,  of  if  there  is  a  medias- 
tinal tumour,  when  other  signs  of  interference  with  neighbouring 
structures  are  observed. 
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The  general  symptoms  ai'e  not  usually  so  marked  as  might  be  expected. 
The  cancerous  cachexia  may  or  may  not  be  evident.  Emaciation,  fever, 
night-sweats,  and  failure  of  strength  are  generally  present  more  or  less, 
but  they  may  be  comparatively  very  slight,  especially  in  cases  of  secondary 
cancer.  Wasting  is  sometimes  extremely  rapid  in  its  pi'Ogress  when  it 
has  once  commenced. 

Physical  Signs. — These  will  vaiy  according  to  the  form,  seat,  and 
amount  of  the  cancerous  accumulation ;  and  whether  it  is  associated  with 
a  mediastinal  tumour  or  not.  Where  there  are  scattered  nodules,  thei'e 
may  be  no  signs,  or  only  slight  altei'ations  in  the  percussion  and  respi- 
ratory sounds.  If  a  lung  is  extensively  involved  with  nodular  cancer, 
being-  ultimately  converted  into  a  mass  of  encephaloid,  the  signs  are  : — 
1.  Enlargement  of  the  chest  on  the  affected  side,  with  widened  and  flat- 
tened spaces,  the  surface  feeling  unusually  even,  but  without  any  sense 
of  fluctuation.    2.   Great  deficiency  or  entii'e  absence  of  movement. 

3.  Weakened  or  annvil led  vocal  fremitus.  4.  Absolute  dulness,  unaltered 
by  position,  with  great  sense  of  resistance.  5.  Weakened  or  absent  breath- 
sounds  over  a  variable  ai'ea.  6.  Deficient  vocal  resonance.  7.  Displace- 
ment of  heart  or  diaphragm,  the  cardiac  sounds  being  frequently  con- 
ducted Avith  an  unusual  degree  of  intensity.  In  the  infiUraied  form 
the  lung  is  contracted,  and  physical  examination  reveals  : — 1.  Retraction 
of  the  side,  with  depression  of  the  intercostal  spaces.  2.  Deficient 
movement,  the  spaces  still  acting,  however.  3.  Increased,  diminished, 
or  absent  vocal  fremitus,  according  to  the  amount  of  consolidation. 

4.  Hard,  wooden,  high-pitched,  or  tubular  percussion,  which  may  extend 
across  the  middle  line.  6.  Bronchial,  blowing,  or  feeble  respiratory 
sounds.  6.  Often  intensified  vocal  resonance.  7.  Displacement  of  the 
heart,  either  towards  the  affected  or  opposite  side,  with  intensification  of 
the  sounds  ;  and  drawing-up  of  the  diaphragm.  Ultimately  there  may 
be  signs  of  cavities.  In  the  non-cancerous  parts  signs  of  hypertrophy, 
bronchitis,  emphysema,  or  collapse  are  usually  present. 

Prognosis  is  necessarily  fatal  in  cancer  of  the  lung,  death  occurring 
either  from  local  or  general  causes. 

Treatment  can  only  be  palliative,  the  usual  remedies  being  employed 
for  the  relief  of  symptoms  as  they  arise. 

II.  SYPHiLiric  Disease. 

My  own  experience  leads  me  to  the  conclusion  that  there  is  an  im- 
portant influence  exercised  by  syphilis  in  the  causation  of  ordinary 
phthisis  in  a  certain  proportion  of  cases.  Clinical  and  pathological 
observations  have,  however,  clearly  demonsti-ated  that  occasionally  the 
lungs  may  be  the  seat  of  special  le.sions  of  a  syphilitic  nature,  which 
call  for  brief  consideration  as  constituting  one  of  the  varieties  of  morbid 
growths  found  in  these  organs.  These  are  usually  associated  with  well- 
marked  evidences  of  the  effects  of  the  disease  upon  other  organs  and 
tissues,  the  clinical  results  of  which  are  often  so  prominent  that  they 
obscure  the  pulmonaiy  affection.  It  has  been  suggested  that  a  tubercular 
or  scrofulous  diathesis  may  aid  in  the  development  of  these  special 
manifestations  of  syphilis  in  the  lungs. 

Anatomical  Characters. — In  new-bom  or  very  young  infants  who 
ai'e  the  subjects  of  congenital  syphilis,  a  morbid  condition  of  lung  has 
been  described  under  various  names, — sypldlitic  pneumonia,  ivhite  hepa- 
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t^ation  epithelioma  of  the  lungs,  etc.,  ami  attributed  to  the  inflnenee  of 

cha"7tel  'in  ht  .  Iv'  ^"7^"''  "  "^""^  ^"-^^-^  ^^'^'^^^^  '^filtrated 
cl.aiactei.  in  this  condition  the  organ  is  distended,  and  in  a  state  of 
full  expansion,  so  that  its  surface  may  be  marked  by  the  rib  The 
pleura  is  generally  unaffected.  Tlie  luno-  is  very  heaw  anrl  tl,i  ;  i  ^ 
portion  of  its  tissue  is  dense,  firm,  hard^  ancTu^X  ,-1  Jnt  be -n  J:' 

LitTle   ;  ,"o  V"'"*^  ^°^T''   -"f-'-  -,ooth  on   so  tlon 

Little  or  no  fluid  can  be  expressed  or  scraped  from  the  cut  surface  The 
affected  parts  become  bloodless,  and  the  vessels  disinno.       n  l 
examination  of  a  section  minut;  bands  of  fiSot  S^may  be  t^n 
runnnig      a  1  directions.  Microscopically  most  observers  haJe  detecSd 
increase  ot  the  epithelial  elements,  .vhich  fill  the  small  tubes  aiid^^^^^^^ 

affected.  All  seem  agreed  that  there  is  considerable  thickenim^  o  tl  e 
alveolaa-  walls  and  muuite  bronchi,  due  to  an  imperfectly  I  ifeteL^^^^^ 
nucleated  tissue  which  undergoes  degenerative  diange,^  P  G^en^ 
ield  has  described  minute  bands   of   highly- vascuTar  fib,n„;  H 

become  rbliteirted  ''''''''  ^l-nnels 

The  most  characteristic  morbid  cliauge  recognized  as  beino-  of  n 
syphilitic  nature  is  the  presence  of  g.^unata  in  the  substance^of  the 

niougu  laiei}      f  Jiere  may  be  but  one  of  these  growths  or  a  v-ii-iobl^ 

well-defined,  and  often  encapsuled  At  firstThev  ''''''f''^' 
b.wnish.red,honiogeneous-likn:;-fii^  ^ts^i  ^^^^'"^  - 

lei  Ssiiis    ^1  '§  P^^esents    superficial  puckerino-s  and 
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than  its  characters,  and  that  it  originates  mainly  around  the  small  inter- 
lobular blood-vessels. 

The  bi'onchial  tubes  may  be  the  seat  of  a  fibro-nucleated  growth 
infiltrating  their  sub-mucous  tissue,  or  sometimes  involving  their 
deeper  structures.  They  are  also  liable  to  ulcerations,  similar  in 
character  to  those  met  with  in  the  larynx  and  trachea,  and  when 
these  cicatrize,  they  cause  more  or  less  narrowing  and  thickening  of  the 
tubes,  or  even  complete  stenosis. 

Symptoms. — In  most  cases  syphilitic  lesions  of  the  lungs  have  only 
been  found  on  post-mortem  examination,  either  in  newly-born  children, 
or  in  individuals  who  have  not  presented  any  pulmonary  symptoms 
during  life.  In  some  instances  they  have,  however,  been  recognized 
clinically,  and  the  data  which  might  lead  to  the  diagnosis  of  syphilitic 
disease  of  the  lung  would  be  a  history  of  syphilis,  or  evidences  of 
constitutional  taint  or  of  implication  of  other  organs  ;  accompanied 
with  symptoms  of  chronic  lung-disease,  including  htemoptysis  at  an 
early  period ;  and  physical  signs  indicating  marked  induz-ation  of  the 
lung,  especially  if  limited  to  one  side  and  involving  the  middle  or  lower 
part  of  the  oi'gan.  Signs  of  excavation  may  also  become  developed. 
The  progress  is  very  chronic ;  and  there  is  little  or  no  fever.  Treat- 
ment may  aid  the  diagnosis,  if  it  should  happen  that  marked  improve- 
ment follows  the  administration  of  anti-syphilitic  remedies.  If  a  main 
bronchus  should  be  obstructed,  serious  intei'ference  with  breathing  is 
liable  to  arise. 

Treatment. — This  consists  either  in  the  employment  of  a  mercurial 
course,  or  in  the  administration  freely  of  iodide  of  potassium  or  sodium, 
the  latter  being  the  course  of  treatment  usually  indicated.  Symptoms 
connected  with  the  respiratory  organs  may  need  to  be  relieved. 

III.    Rare  Morbid  Formations. 

Hydatids  are  occasionally  found  in  the  lungs,  and  they  have  been 
noticed  in  Australasia  in  these  organs  in  dispropoi'tionately  large 
numbers,  as  compared  with  other  parts  of  the  woi^ld.  According  to 
the  tables  prepared  by  Dr.  Davies  Thomas,  of  Adelaide,  the  ratio  of 
lung  to  liver  cases  in  Aiistralasia  is  I  to  4,  while  in  Europe  it  is  only 
I  to  6^.  Hydatids  may  make  their  way  from  the  liver  into  the  right 
lung.  They  present  the  usual  characters  of  hj-datid-cysts,  and  may 
rupture  and  discharge  their  contents,  or  become  inflamed  and  suppu- 
rate, forming  pulmonary  cavities.  Their  presence  might  be  suspected 
if,  along  with  signs  of  hydatids  in  other  organs,  physical  signs  were 
observed  in  connection  with  the  chest,  charactei-istic  of  localized 
accumulation  of  fluid.  The  expulsion  of  the  hydatid  membrane  or  of 
echinococci  in  the  expectoration  would  be  the  only  positive  indication  of 
the  existence  of  hydatid  disease  of  the  lung,  of  which  I  have  only  met 
with  one  example.  As  the  lung-structure  becomes  destroyed,  the 
symptoms  and  physical  signs  assume  the  characters  of  phthisis.  Treat- 
ment must  be  conducted  on  general  principles. 

Harcnmata,  enchondromata,  osteoid,  and  myeloid  tumours  have  also  been 
found  rarely  in  the  lungs,  as  well  as  hoematomata,  but  they  have  only 
been  discovered  usually  at  post-mortem  examinations. 
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Chapter  XVII. 
DISEASES  OF  THE  PLEURA. 

I.  Pleurisy — Inflammation  of  the  Pleura — Empycema. 

tEtiology. — Exciting  causes.  The  chief  causes  of  pleurisy  may  be  thus 
enumerated: — 1.  Direct  irritation  of  the  pleura,  from  injury;  foreign 
matters  which  have  gained  access  into  its  cavity,  for  example,  pus  or 
air;  local  deposits  in  the  pleura,  such  as  cancer  or  tubercle;  diseased 
bone ;  or  tumours.  2.  Chilling  of  the  body,  by  exposure  to  cold  or  other 
causes.  3.  Possibly  "  extreme  muscular  over-exertion  and  exertion  in 
continuous  public  speaking  "  (Anstie).  4.  ^/.c^ewsiow  from  neighbouring 
parts,  such  as  the  pericardium ;  under  which  class  of  causes  may  also  be 
mentioned  the  pleurisy  which  accompanies  pneumonia  in  most  cases,  or 
which  complicates  other  pulmonary  affections,  especially  jjhthisis. 
5.  Blood-poisoning,  in  connection  with  various  acute  febrile  diseases, 
especially  scarlatina,  typhoid,  puerperal  fever,  or  acute  rheumatism  ; 
pyaemia  and  septic£emia ;  Blight's  disease  ;  or  alcoholism. 

According  to  its  mode  of  origin  pleurisy  has  been  divided  mto  primary 
or  idiopathic,  and  secondary.  The  former  is  due  to  some  cause  acting 
immediately  on  the  pleura,  the  patient  having  previously  been  in  good 
health ;  the  latter  is  the  result  either  of  some  constitutional  affection,  or 
of  previous  visceral  organic  disease.  In  the  latter  case,  however,  it  is 
not  improbable  that  the  inflammation  may  in  some  instances  be  brought 
about  by  a  slight  exciting  cause,  acting  upon  a  depraved  constitution, 
which  predisposes  to  serous  inflammations.  Of  other  predisposing  causes 
but  little  is  known.  Pleurisy  may  occur  at  any  age  ;  it  is  not  an  un- 
common disease  in  children.  Probably  it  is  most  prevalent  duiing  the 
colder  seasons. 

Anatomical  Characters.- — Like  other  inflammations  of  serous  mem- 
branes, pleurisy,  if  it  is  at  all  extensive  and  runs  a  regular  course,  is 
characterized  by  the  stages  of  vascularization  ;  lymph-exudation  ;  fluid- 
effusion  ;  absorption  ;  and  adhesion.  The  costal  pleui'a  seems  to  be  first 
affected  as  a  rule.  At  the  outset  the  anatomical  characters  include 
bright  redness  from  capillary  injection,  often  with  spots  of  extrava- 
sation ;  dryness  and  loss  of  polish  of  the  membrane ;  with  thickening, 
cloudiness,  and  diminution  in  consistence.  Then  lymph-exudation  covers 
the  surface  more  or  less  extensively,  varying  in  quantity  and  characters, 
and  being  usually  stratified.  A  sero-fibrinous  fluid  begins  to  accumu- 
late in  the  pleural  sac,  in  some  cases  from  a  very  early  period,  in  which 
float  fibrinous  floccnli,  its  amount  varying  exceedingly,  and  it  may  be  so 
abundant  as  to  fill  the  sac  completely.  More  or  less  blood  may  be 
present,  as  well  as  gas,  the  latter  being  probably  due  to  decomposition. 
The  epithelial  cells  of  the  membrane  undergo  proliferation,  and  the 
newly-formed  cells  are  seen  in  the  exudation  and  fluid.  If  the  termi- 
nation is  favourable,  the  effusion  is  absorbed,  much  of  the  exudation 
is  also  taken  up  after  undergoing  degenerative  changes,  while  the 
remainder  becomes  organized  into  adhesions  or  agglutinations,  these 
also  sometimes  developing  from  papillary  vascular  growths  which  arise 
from  the  sub-epithelial  tissue. 
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In  some  cases,  owing  to  an  unhealthy  condition  of  the  system  or  other 
causes,  the  fluid  is  not  absorbed,  but  remains  and  becomes  more  or  less 
purulent — empyaima.  The  exudation  may  also  become  caseous  ;  or 
calcification  sometimes  occurs  in  it. 

The  lung,  if  not  previously  consolidated,  is  first  floated  forwards  and 
relaxed,  and  afterwards  compressed,  until  ultimately  lit  becomes  com- 
pletely cai'nified.  If  the  pressure  is  soon  removed,  the  lung  will  expand 
again  ;  otherwise  it  is  in  danger  of  being  rendei-ed  permanently  useless, 
or  of  undergoing  further  destructive  changes. 

In  cases  of  pleurisy  there  is  generally  more  or  less  exudation  into  the 
subserous  cellular  tissue.  In  exceptional  instances  pus  has  been  found 
in  the  lymph-channels  beneath  the  pulmonary  layer  of  the  pleura; 
external  to  the  parietal  laj'er,  infiltrating  the  intercostal  muscles  ;  or  in 
the  mediastinal  cellular  tissue. 

In  a  good  proportion  of  cases  dry  or  fibrinous  pleurisy  occurs,  generally 
limited  to  a  very  small  patch,  which  is  covered  with  exudation,  an 
adhesion  soon  forming ;  but  occasionally  attended  with  extensive  forma- 
tion of  lymph,  with  little  or  no  fluid  effusion.  Sometimes  the  serum  is 
"  loculated "  by  adhesions.  Rarely  pleurisy  is  bilateral,  being  then 
generally  associated  with  some  constitutional  diathesis. 

By  chronic  pleurisy  is  usually  meant  either  extensive  adhesion  of  the 
pleural  surfaces,  with  falling-in  of  the  side,  the  result  of  an  acute 
attack ;  or  a  condition  in  which  the  efl'usion  remains  and  cannot  be 
absorbed,  being  either  serous  or  purulent ;  or  where  an  opening  has 
been  formed,  through  which  there  is  a  permanent  dischai^ge,  either 
extei'nally — fistitlous  empymma,  into  the  bronchi,  or,  very  rarely,  into 
the  bowel.  Occasionally  the  disease  is  chronic  in  its  origin,  espe- 
cially when  secondary :  under  this  class  of  cases  of  pleux-isy  might 
also  be  included  those  in  which  there  is  a  tendency  to  repeated  limited 
attacks. 

If  there  is  abundant  eifusion,  the  neighbouring  organs  will  be  found 
displaced,  especially  the  heart  in  cases  of  left  pleurisy.  This  is  partly 
due  to  pressure  ;  partly  to  elastic  traction  on  the  part  of  the  lung  which 
is  free  to  act.  Dr.  Douglas  Powell  aflirms  that  the  axis  of  the  heart  can 
never  diverge  beyond  the  vertical  line,  or  only  to  a  very  slight  degree, 
so  that  the  apex  does  not  point  to  the  right,  which  is  contradictory  of 
the  statements  made  by  other  observers.  The  right  side  of  the  heart 
and  general  venous  system  are  often  overloaded. 

Pleurisy  is  not  uncommonly  associated  with  other  moi'bid  conditions, 
either  in  the  chest,  or  in  remote  parts.  Cerebral  abscess  sometimes 
supervenes  in  cases  of  empyoema. 

Symptoms. — In  all  serous  inflammations  the  symptoms  observed  are  of 
three  kinds,  namely,  first,  those  directly  due  to  the  affection  of  the  mem- 
brane itself,  and  of  the  tissues  immediately  adjoining ;  secondly,  those 
resulting  from  the  mechanical  pressure  of  the  inflammatory  proclucts  on 
neighbouring  organs  and  structures ;  and  thirdly,  those  indicating  con- 
stitutional disturbance.  Much  variety  is  presented  in  the  intensity  of 
the  symptoms  of  pleurisy,  and  that  by  no  means  always  in  proportion  to 
the  gravity  of  the  attack.  In  many  instances,  which  are  common 
enough  in  hospital  out-patient  practice,  where  the  disease  is  localized  in 
a  small  patch,  the  one  prominent  symptom  is  a  "  stitch  in  the  side,' 
which  may  be  very  severe,  increased  by  breathing  deeply  or  coughing, 
as  well  as  often  by  pressure,  the  patient  being  disposed  to  lean  towards 
the  affected  side,  which  is  kej^t  as  much  at  rest  as  possible.    There  are 
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no  general  symptoms.  Painful  and  unpleasant  I'ubbing  sensations  may 
also  be  tlie  only  symptoms  experienced  in  extensive  dry  phmrisy. 

A  typical  case  of  acute  primary  pleurisy  with  effusion  has  the  follow- 
ing chnical  history.  At  the  outset  several  chills  are  generally  felt,  not 
of  a  severe  character;  accompanied  or  soon  followed  by  certain  \ocal 
and  general  symptoms. 

Local— AcA\te  pain  is  felt,  usually  in  the  infra-mammary  or  infra- 
axillary  region,  of  a  dragging,  catching,  or  stitch-like  character,  increased 
by  breathing  or  coughing,  and  often  attended  with  superficial  or  deep 
tenderness.  The  sharpness  of  the  pain  is  often  evidenced  in  the  ex- 
pression, posture,  and  mode  of  breathing  of  the  patient.  Respiration 
is  carried  on  in  a  hurried,  shallow,  and  irregular  manner,  but  there  is 
actual  dyspna-_a  at  first,  and  the  numberof  respirations  is  rarely  above  from 
30  to  35  per  minute.  Later  on  evident  dyspnoea  is  observed,  should  much 
fluid  be  poured  out,  which  varies  in  its  degree,  being  in  some  cases  very 
severe  or  even  urgent.  Cough  is  generally  present,  though  the  patient 
tries  to  repress  it ;  it  is  short  and  hacking,  generally  diy,  or  at  least  un- 
attended with  any  particular  expectoration.  Sometimes  a  cough  is 
excited  by  making  the  patient  sit  up  or  bend  forward.  At  first^  the 
patient  usually  prefers  to  lie  on  the  affected  side,  but  later  on  there  is 
no  uniformity,  for  it  is  not  uncommon  to  see  patients  with  one  pleura 
full  of  fluid  habitually  rest  on  the  healthy  side. 

(7e«era/.— Pyrexia  is  observed,  but  it  is  not  very  marked,  and  the 
temperature  has  no  typical  course.     Tlie  pulse  is  frequent,  varyin-j- 
usually  from  90  to  120,  full  and  bounding,  but  deficient  in  resistance 
The  pulse-respiration  ratio  is  altered  somewhat,  but  not  to  any  marked 
degree.     There  is  but  little  prostration.     Disturbance  of  the  digestive 
organs,  headache,  and  other  symptoms  associated  with  the  febrile  state 
are  present  in  various  degrees.     The  urine  may  be  slightly  albuminous 
Course  and  Pro(;rkss.— In  favourable  cases  of  pleurisy  the  symptoms 
subside  m  a  few^  days,  and  the  effusion  becomes  absorbed.    Should  this 
result  not  happen,  the  only  remaining  svmptom  in  many  instances  is 
more  or  less  shortness  of  breatli,  and  this  may  be  the  case  even  when 
tliere  is  abundant  fluid  in  the  ideura.     Ultimately  the  fluid  may  in  time 
be  taken  up,  or  be  discharged  thi-ough  the  bronchi  or  externally  unless 
It  IS  removed  by  operation.    In  cases  of  clmnic  efusion  pyrexia  often 
continues,  the  skm  being  hot,  dry,  and  harsh,  and  the  pulse  frequent 
but  weak;    while  wasting  and  debility > supervene.     CEdema  of  the 
affected  side,  and  extreme  clubbing  of  the  finger-ends  are  sometimes 
noticed.    Fistulous  em2nj,ema  is  generally  attended  with  great  weakness 
lossot  flesh,  and  a  tendency  to  hectic  fever;   while  the  hair  frequently 
falls  off.  Such  cases  are,  however,  now  seldom  seen.  The  formation  of  pus 
has  been  supposed  to  be  indicated  by  repeated  rigors,  but  certainly  this 
IS  not  always  the  case.    Perforation  into  the  bronchi  is  attended  with 
profuse  expectoration  of  purulent  fluids  ;  which  is  usually  repeated  at  in- 
tervals.   Should  extensive  adhesions  form,  more  or  less  shortness  of 
breath  remains,  with  liability  to  painful  or  dragging  sensations  on  tlie 
affected  side.    Paralysis  of  the  arm  on  the  affected  side  is  sometimes 
observed  after  empyasma.    Phthisis  not  uncommonly  supervenes  aftei- 
plem-isy,  but  the  view  which  has  been  advanced  that  all  such  cases  are 
primarily  tubercular  is  entirely  without  foundation. 

It  is  very  important  to  notice  that  extensive  effusion  may  be  iioured 
out  Avhen  there  have  been  no  particular  symptoms  to  draw  attention  to 
the  chest—latent  pleurisy  ;  and  this  event  is  especially  liable  to  happen 
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in  secondary  pleurisy,  or  when  the  complaint  occurs  in  childi'en,  but  it 
may  be  observed  in  any  case.  Bilateral  pleurisy  is  necessarily  a  serious 
condition,  and  is  attended  witb  dangerous  dyspnoea.  Biapliragmaiic 
pZe?n-(S7/ probably  gives  rise  to  very  severe  pain  around  the  lower  part  of 
the  chest ;  and  also  interferes  greatly  with  the  act  of  breathing. 

Physical  Signs. — In  the  early  stages  of  pleurisy  the  only  reliable 
physical  signs  are  : — 1.  Diminished  respiratory  movements  on  the  affected 
side,  on  account  of  pain.  2.  Friction-fremitus^y^Ydchiari^re.  3.  Friction- 
sound,  at  first  slight  and  grazing,  but  becoming  much  louder  when  lymph 
has  been  deposited.  It  may  be  limited  to  a  small  spot ;  or  be  heard 
more  or  less  extensively  over  the  side.  In  cases  of  dry  pleurisy  these  are 
the  only  physical  signs  observed. 

The  signs  attending  the  stage  of  fluid-effusion  are  usually  quite 
characteristic,  being,  however,  considerably  modified  by  its  quantity 
and  mode  of  accumulation.  As  a  rule  the  evidences  of  effusion  are  first 
observed  over  the  lower  part  of  one  side  of  the  chest,  and  they  extend 
upwards  more  or  less  rapidly.  1.  The  side  is  enlarged  to  a  variable 
degTee,  and  the  spaces  are  often  specially  affected,  being  either  flattened 
or  bixlged  out.  It  is  important  to  make  use  of  the  cyrtometer  in 
determining  this  enlargement,  as  the  measurement  may  be  actually  less 
on  the  affected  than  on  the  healthy  side.  2.  Movement  is  diminished 
or  almost  completely  annulled.  3.  Vocal  fremitus  is  deficient  or  absent 
below,  in  excess  above ;  there  being  frequently  an  abrupt  transition 
from  the  one  condition  to  the  other,  particularly  in  front.  4.  Fluctua- 
tion may  occasionally  be  detected.  5.  Percussion-sound  is  dull  over  the 
area  of  the  fluid.  Beginning  below,  the  dulness  may  ultimately  extend 
over  the  whole  side,  and  beyond  the  middle  line  for  some  distance.  If 
the  patient  has  assumed  the  recumbent  posture  at  an  early  period, 
dulness  is  sometimes  noticed  over  the  whole  of  the  back,  before  any 
alteration  in  percussion-sound  is  observed  in  front.  It  may  be  movable 
with  a  change  of  postare  of  the  patient,  but  fi'eqtiently  this  is  not  the  case. 
In  many  instances  an  abnormally  clear  or  tubular  sound  can  be  elicited 
under  the  clavicle  at  a  certain  stage  of  the  eff'usion,  and  the  transition 
from  dulness  to  this  sound  may  be  quite  abrupt ;  occasionally  percussion 
elicits  a  kind  of  crack-pot  sound  over  this  region.  6.  Breath-sounds  are 
absent  or  feeble  below ;  exaggerated  or  even  blowing  or  tubular  above. 

7.  Friction-sound  may  or  may  not  be  heard  at  the  margin  of  the  dulness. 

8.  Vocal  resonance  is  diminished  or  annulled  below,  increased  above,  the 
change  from  the  one  to  the  other  being  often  marked.  JEgophonyis  heard  in 
some  cases,  especially  about  the  angle  of  the  scapula.  Dr.  Bacelli  has 
affirmed  that,  in  cases  of  pleuritic  effusion,  if  the  whispered  voice  is  con- 
ducted well  through  the  thickness  of  the  fluid,  and  is  pectoriloquous  in 
character,  the  eff'usion  is  serous  ;  if  it  is  ill-conducted  or  inaudible,  the 
fluid  is  purulent.  Dr.  Douglas  Powell  concludes,  as  the  result  of  his 
observations,  that,  although  of  considerable  value  in  association  with 
other  signs,  Bacelli's  sign  is  by  no  means  pathognomonic.  9.  Displace- 
ment of  organs,  especially  of  the  heart,  is  an  important  sign  of  pleuritic 
effusion.  Its  impulse  may  be  noticed  far  over  on  the  right  side  in 
cases  of  left  pleurisy,  while  its  sounds  are  very  loud  in  this  direction. 
This  impulse,  however,  is  probably  connected  with  the  right  ventricle. 
The  diaphragm,  with  the  liver,  spleen,  or  stomach,  may  also  be  depressed. 
Some  cases  have  come  under  my  notice  in  which  a  cardiac  murmur 
seemed  to  be  due  to  displacement.    10.  Rarely  sMCC?(ssto?i  gives  rise  to  a 
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splashing  sensation  or  sound,  owing  to  the  presence  of  air  and  fluid  in  the 
pleura. 

Absorption  may  be  traced  by  the  gradual  subsidence  of  the  signs 
described,  and  their  restoration  to  the  normal ;  often  accompanied  \vith 
the  development  of  a  loud  rediix  friction- sound,  and  sometimes  with 
fridion-f remit  us.  Dulness  may  continue  for  some  time.  In  favourable 
cases  the  side  resumes  its  proper  form  and  size,  and  the  lung  expands. 
The  heart  occasionally  remains  in  its  abnorinal  position,  owing  to  the 
formation  of  adhesions  ;  or  goes  too  far  in  the  opposite  direction;  or 
lies  more  or  less  freely  movable  in  the  chest.  Should  the  lung  remain 
unexpanded  the  signs  are  :— 1.  General  retraction  of  the  side,  the  ribs 
being  crowded  together ;  the  shoulder  lowered  ;  all  the  diameters  of  the 
chest  diminished,  especially  the  antero-posterior ;  and  the  spine  curved, 
usually  to  the  diseased,  occasionally  to  the  healthy  side.  2.  Movements 
null  or  greatly  lessened.  3.  Deficient  resonance  on  T^evcwfision.  4.  Feeble 
respiratory  sounds  over  the  side  generally ;  or  in  some  parts  of  bi'onchial 
qnality.  Fistulous  empiycem a  is  followed  by  extreme  retraction  of  the 
side.  If  the  lung  is  permanently  condensed  signs  may  subsequently  be 
noticed  indicating  that  the  organ  has  undergone  destructive  changes. 

The  signs  of  fluid  are  now  and  then  observed  on  both  sides.  On  the 
other  hand,  they  are  limited  in  the  loculated  variety  of  pleurisy,  which 
may  cause  local  bulging.  The  fluid  sometimes  m'akes  its  way  to  the 
surface,  and  even  points  like  an  abscess  ;  or  in  rare  instances  it  exhibits 
pulsation  when  in  the  neighbourhood  of  the  heart.  Should  anempya3ma 
open  into  the  bronchi,  rales  will  be  heard  over  the  corresponding  luno-, 
and  sometimes  pneumothorax  is  produced.  In  diaphragmatic  pleurisy 
there  may  be  no  physical  signs,  except  cessation  of  all  abdominal  move- 
ments dui'ing  I'espiration. 

In  children  some  important  modifications  of  the  ordinary  physical 
signs  of  pleuritic  effusion  are  noticed.  The  chest  being  markedly  yield- 
mg,  is  dilated  considerably  and  at  a  very  eaily  period,  while  the  organs 
are  comparatively  less  interfered  with  than  in  adults.  Bronchial  breath- 
uig  and  vocal  resonance  often  persist  even  when  the  pleural  cavity  is 
apparently  full  of  fluid,  as  judged  by  the  dulness.  Soinetimes  both  the 
percussion-sound  and  the  breathing  have  a  tubular  quality.  These 
unusual  signs  are  noticed  in  adults  in  rare  instances. 

Old  adhesions  resulting  from  previous  attacks  may  influence  the  signs 
of  pleurisy  considerably ;  as  well  as  morbid  conditions  of  the  luno-  or 
other  structure  with  which  it  may  be  associated.  * 

Terminations.  1.  Recovery  takes  place  in  a  large  proportion  of  cases 
of  pleurisy,  after  absorption  or  removal  by  operation  of  any  fluid,  the 
lung  expanding  fairly,  but  remaining  more  or  less  adherent.  2.  Death  is 
a  rare  event,_  unless  the  pleurisy  is  bilateral,  or  is  associated  with  some 
serious  constitutional  or  local  disease.  It  may  happen,  however,  from 
the  mere  mechanical  effects  of  the  fluid-effusion,  accompanied  with 
pulmonary  congestion  and  oedema,  and  there  is  a  danger  of  sudden  death 
should  there  be  urgent  dyspnoea,  or  if  the  heart  is  much  embarrassed, 
o.  Transition  into  some  form  of  chronic  pleurisy  is  not  uncommon. 
Under  this  would  be  included:— a.  Chronic  effusion,  h.  More  or  less 
extensive  adhesions,  with  permanent  binding  down  of  the  lung, 
c.  Chronic  purulent  discharge,  either  by  an  external  opening ;  througdi 
the  air-passages ;  or  in  some  unusual  direction,  such  as  into  the  intes- 
tmes.    In  these  cases  the  patient  may  ultimately  either  sink  from 
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gradual  asthenia,  or  may  become  phthisical ;  or  sometimes  recovery 
follows,  though  with  more  or  less  permanent  loss  of  the  use  of  the  lung 
on  the  affected  side. 

Diagnosis. — This  subject  will  be  considered  later  on,  and  here  it  need 
only  be  mentioned  that  pleui-isyhas  not  merely  to  be  distinguished  from 
other  affections  of  the  lung  or  pleura,  but  that  it  may  be  simulated  at 
first  by  painful  affections  of  the  chest-walls ;  or,  in  the  stage  of  fluid- 
effusion,  by  enlargements  of  the  liver  or  spleen,  hydatid  tumour  of  the 
liver,  or  a  solid  growth  within  the  chest.  Curefnl  physical  examination 
has  mainly  to  be  relied  upon  in  diagnosis. 

Prognosis. — This  involves  not  only  the  immediate  result  of  the  disease, 
but  also  its  ultimate  effects.  Primary  pleurisy  ought  to  terminate  favour- 
ably in  the  great  majority  of  cases,  if  propei-ly  managed.  It  is  more 
serious  in  proportion  to  the  amount  of  fluid  poured  out ;  to  the  time 
that  it  has  remained  in  the  pleural  cavity ;  and  to  its  tendency  to  be- 
come purulent.  Severe  dyspnoea  is  a  dangerous  sign.  The  thermometer 
may  be  of  use  in  aiding  towards  a  prognosis.  Pleu:-isy  secondary  to 
certain  diseases  is  very  grave ;  also  when  it  is  associated  with  tubercle 
in  the  pleura ;  and  when  it  occurs  in  advanced  cases  of  chronic  alco- 
holism. Bilateral  pleurisy  with  effusion  is  necessarily  most  dangerous. 
The  different  forms  of  chronic  pleurisy  are  often  unfavourable,  but  much 
less  so  now  than  formerly,  as  the  result  of  improved  treatment. 

Discharge  of  pleui'itic  fluid  through  the  lung  is  generally  regarded 
as  a  most  untoward  termination,  but  I  have  known  cases  do  remarkably 
well  after  this  event.  It  must  be  remembered  that  there  is  a  danger  of 
tuberculosis  or  phthisis  being  set  up  after  pleurisy. 

Treatment. — The  activity  of  the  measures  to  be  adopted  in  the  manage- 
ment of  pleurisy  must  differ  greatly  in  different  cases,  and  I  strongly 
protest  against  any  routine  practice  of  removing  blood,  blistering,  and 
administering  mercury  in  this  disease,  which,  whatever  may  be  said  to 
the  contraiy,  is  even  at  the  present  clay  by  no  means  an  uncommon  mode 
of  procedure.  The  ultimate  objeots  to  be  aimed  at  are  notmerely  to  save 
the  patient's  life,  but  to  restore  the  parts  affected  to  as  normal  a  condi- 
tion as  possible. 

The  principles  to  be  kept  in  view  in  the  treatment  of  pleurisy  are : — 
1.  To  subdue  the  inflammation,  and  diminish  the  amount  of  lymph  and 
fluid  poured  out.  2.  To  pi"omote  the  absorption  of  these  morbid  products 
as  rapidly  as  possible.  3.  To  remove  them  in  some  other  way  if  they 
cannot  be  absorbed.  4.  To  relieve  symptoms.  5.  To  support  the  strength 
of  the  patient.  6.  To  obviate  as  much  as  possible  the  injurious  effects 
of  the  pleurisy,  especially  upon  the  lung. 

1.  The  first  thing  which  is  attended  to  in  the  treatment  of  inflamma- 
tion of  synovial,  as  well  as  of  serous  membranes,  is  to  keep  the  structures 
affected  in  as  complete  a  state  of  rest  as  possible.  It  appears  to  me  that 
this  should  also  be  the  primary  object  to  be  kept  in  view  in  the  manage- 
ment of  many  cases  of  pleurisy.  For  a  long  peiiod  I  have  been  in  the 
habit  of  paying  special  attention  to  this  matter,  by  mechanically  fixing 
the  side  affected,  and  thus  limiting  or  preventing  its  movements,  and 
am  firmly  convinced  of  the  beneficial  effects  resulting  therefrom.  The 
following  is  the  method  which  I  now  adopt  for  the  purpose  of  procuring 
the  desired  rest : — Strips  of  a  properly- adherent  plaster  spread  on  some 
thick  material,  from  three  to  four  inches  wide  and  of  sufficient  length, 
are  applied  round  the  affected  side  from  mid-spine  to  mid-sternum  or  a 
little  beyond.    These  are  laid  on  over  a  variable  extent  of  the  chest, 
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accoi'ding  to  the  requirements  of  the  case,  it  being  sometimes  neces- 
sary to  include  the  whole  side.  It  is  best  to  make  the  application 
from  below  upwards,  and  to  fix  tlie  sti-ips  of  plaster  in  an  oblique  direc- 
tion i-ather  than  liorizontally.  The  patient  being  directed  to  expire 
deepl_y,  a  strip  is  fixed  at  mid-spine  and  drawn  tightly,  firmly,  and  evenly 
round  the  side  in  tlie  direction  of  the  ribs,  that  is,  a  little  obliquely  from 
above  downwards  and  forwards ;  then  another  strip  is  laid  on  across  this, 
also  extending  from  mid-spine  to  mid-sternum,  but  in  the  opposite  direc- 
tion to  the  first,  that  is,  obliquely  upwards  and  forwards  across  the 
course  of  the  ribs  ;  the  third  is  to  follow  the  direction  of  the  first,  over- 
lapping about  half  its  width,  the  fourth  that  of  the  second,  and  so  on  in 
altex'nate  directions,  until  the  entire  side  is  included  if  required.  Finally, 
it  is  often  desirable  to  apply  over  the  whole,  two  or  three  slips  horizon- 
tally, so  as  to  form  a  superficial  supporting  layer ;  and  one  or  two  may 
also  be  passed  from  behind  forwards  over  the  shoulder,  these  being  kept 
down  by  another  sti'ip  fixed  round  the  side  across  their  ends.  The  good 
effects  realized  by  this  method  of  treatment,  when  efficiently  carried 
out,  have  been  as  follows : — 1.  In  cases  of  limited  dry  pleurisy,  which 
ai'e  very  common,  especially  in  connection  with  phthisis,  as  well  as 
exceedingly  distressing,  it  gives  almost  invariably  complete  and  imme- 
diate relief,  so  that  patients  can  breathe  and  cough  comfortably,  and  are 
able  to  follow  their  occupations  without  any  difficulty,  which  is  particu- 
larly important  in  the  case  of  those  who  are  obliged  to  work.  2.  It  is 
reasonable  to  suppose  that  the  quantity  of  inflammatory  products  poured 
out  will  be  limited  by  maintaining  the  parts  in  a  state  of  rest.  I  have 
every  reason  to  conclude  that  this  result  has  been  attained  in  several 
instances  of  early  pleurisy  which  have  come  under  my  notice.  S.  The 
rest  and  pressure  may  also  promote  absorption,  and  1  have  found  this 
mode  of  treatment  decidedly  efficacious  in  aiding  the  removal  of  moderate 
pleuritic  effusion.  4.  Occasionally  cases  of  pleurisy  come  under  obser- 
vation, in  which  there  is  extensive  exudation  of  lymph,  with  little  or  no 
fluid,  and  this  I'cmains  as  a  chronic  condition,  causing  palj^able  fremitus, 
attended  with  most  unpleasant  sensations  to  the  patient.  The  only 
curative  end  that  can  be  attained  is  to  bring  aboi;t  adhesion  of  the 
surfaces  of  the  pleui'a,  and  strapping  the  chest  will  most  certainly  effect 
this  purpose. 

Venesection  or  even  local  bleeding  is,  in  my  opinion,  scarcely  ever 
required  in  pleurisy.  Calomel  is  a  drug  which  had  better  be  avoided, 
except  as  an  aperient.  If  the  attack  is  severe,  it  may  be  advisable  in 
the  early  stage  to  administer  under  proper  supervision  cardiac  and 
vascular  depx-essants,  such  as  aconite,  veratrum  viride,  or  tartar  emetic 
in  small  doses,  which  may  be  given  in  some  saline  mixture.  Opium  is 
most  valuable  for  the  purpose  of  relieving  pain  and  procui'ing  sleep, 
Dover's  powder  being  a  very  useful  preparation ;  or  morphine  may  be 
injected  subcutaneously  in  severe  cases.  The  application  of  cold  to  the 
chest  has  been  advocated  in  pleurisy,  and  may  be  useful  in  some  cases. 

2.  Should  there  be  effusion  into  the  pleura — -and  this  is  often  the  con- 
dition found  when  the  patient  comes  xmder  observation — the  first  point 
to  be  determined  is  whether  an  attempt  should  be  made  to  get  tlie  rtuid 
absorbed.  If  so,  attention  to  the  diet  is  requii'cd  at  the  outset.  A  diy 
diet  has  been  specially  advocated,  the  patient  avoiding  liquids  as  much 
as  possible,  and  undoubtedly  this  plan  proves  viseful  in  some  cases.  On 
the  contrary,  an  exclusive  milk-diet  has  been  found  of  decided  value 
ni  other  cases.    Counter-irritation  on  the  affected  side  is,  in  my  opinion, 
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of  gi'eat  service  not  uncommonly.  Thus  the  application  of  a  blister 
often  produces  excellent  results,  and  it  may  be  repeated,  if  necessary. 
Applications  of  iodine  are  also  employed,  but  in  my  experience  they  are 
not  nearly  so  efficient,  and  certainly  should  not  be  unduly  prolonged. 
I  have  met  with  several  instances  in  which  strapping  the  side  has 
certainly  appeared  to  aid  absorption  when  the  fluid  was  not  abundant. 
Another  local  method  of  treatment  is  to  employ  friction  with  some 
stimulating  liniment,  and  this  is  especially  useful  diiring  the  later  stage 
of  the  process  of  absorption,  when  most  of  the  fluid  has  been  taken  up, 
but  a  little  still  remains.  Agents  which  act  on  the  skin,  bowels,  or 
kidneys  are  those  which  are  usually  relied  upon  as  the  most  efficient 
means  for  promoting  absoi'ption  in  cases  of  pleuritic  effusion.  The 
administration  of  full  doses  of  iodide  of  potassium,  with  infusion  of 
digitalis,  caffeine,  or  other  diuretics,  is  sometimes  beneficial.  Powerful 
purgatives  are  of  questionable  value,  and  should  be  employed  with 
caution,  if  at  all,  but  the  bowels  should  be  kept  freely  opened,  especially 
by  saline  aperients.  Repeated  vapour  or  hot-air  baths  have  proved 
serviceable  in  some  instances  under  my  care.  Jaborandi  and  pilocarpine 
have  also  been  employed  on  account  of  their  diaphoretic  action.  Tinc- 
ture of  perchloride  of  iron  in  full  doses  has,  in  my  experience,  proved  a 
most  valuable  remedy  in  many  cases  of  pleuritic  effusion. 

3.  The  removal  of  pleuritic  effusion  by  paracentesis  thoracis  is  now 
almost  universally  I'egarded  as  a  most  valuable  curative  method  of 
treatment  in  a  considerable  number  of  cases.  At  the  same  time  it  should 
not  be  adopted  as  a  routine  measure  in  every  instance.  Unless  thei'e  are 
urgent  symptoms  calling  for  immediate  removal  of  the  fluid,  no  case  of 
pleuritic  effusion,  either  acute  or  even,  as  judged  by  the  history,  of  a 
month  or  two's  duration,  should  be  thus  ti'eated  until  an  endeavour  has 
been  made  to  procure  absoiption,  especially  if  appropriate  ti'catment 
has  not  been  previously  carried  out.  Several  cases  have  come  under  my 
notice  in  which  I  fully  anticipated  that  paracentesis  would  be  required, 
but  the  effusion  rapidly  and  completely  disappeared  under  treatment. 
In  certain  cases  also,  the  removal  of  a  small  quantity  of  serous  fluid  by 
means  of  the  hypodermic  syringe  leads  to  the  absorption  of  a  consider- 
able effusion,  even  where  medicinal  treatment  has  previously  failed,  and 
this  method  is  particularly  useful  in  recent  cases  where  the  effusion  is 
small  or  moderate  in  amount. 

The  subject  of  operative  interference  in  relation  to  j^leuritic  effusions 
has  now  become  such  an  extensive  one  as  regards  details,  that  it  is  im- 
possible to  deal  with  it  fully  in  this  work,  and  only  some  of  the  more 
general  principles  can  be  alluded  to.  Indeed,  in  many  cases  the  treat- 
ment belongs  practically  to  the  domain  of  surgery. 

It  is  difficult  to  lay  down  any  sti'ict  rules  as  to  the  cases  in  which 
paracentesis  is  indicated,  but  the  following  seem  to  me  to  be  the  chief 
circumstances  under  which  this  method  of  treatment  is  called  for: — 
1.  Whenever  there  is  a  large  eff  usion  accompanied  with  dangei'ovis  symp- 
toms, namely,  severe  dysj)noea,  and  especially  orthopnoea,  a  tendency  to 
cyanosis,  or  symptoms  indicating  serious  interference  with  the  action 
of  the  heart.  In  such  cases  delay  is  highly  dangei'ous,  as  sudden  death 
may  occur  at  any  moment,  and  the  relief  which  follows  the  removal  of 
the  fluid  is  usually  very  marked.  2.  In  cases  of  considerable  effusion, 
which,  after  a  fair  trial,  do  not  yield  to  treatment,  and  show  no  signs  of 
becoming  absorbed.  It  is  not  practicable  to  indicate  the  exact  amount 
which  calls  for  interfei-ence,  so  much  depending  upon  the  age  of  the 
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patient,  the  condition  of  the  chest-walls,  the  effects  which  the  effusion 
seems  to  produce,  and  other  circumstances.  These  are  the  cases  which 
give  most  difficulty  in  forming  a  judgment  as  to  the  proper  course  to 
pursue.  3.  In  all  cases  of  double  pleui'isy,  when  the  total  fluid  may  be 
said  to  occupy  a  space  equal  to  half  the  united  dimensions  of  the  two 
pleural  cavities  (Anstie).  4.  When  the  fluid  is  known  or  suspected  to  be 
purulent.  In  doubtful  cases  an  exploratory  puncture  may  be  first  made. 
5.  When  a  spontaneous  opening  has  been  formed  towards  the  upper  part 
of  the  chest.  The  existence  of  pyrexia,  of  some  constitutional  diathesis, 
such  as  tuberculosis,  or  of  mai-ked  debility,  does  not  contra-indicate 
paracentesis  in  pleurisy,  and  the  removal  of  the  fluid  often  causes 
marked  improvement  in  the  general  symptoms. 

With  regard  to  the  method  of  operation,  as  a  I'ule  it  is  best  to  employ 
the  aspirateur,  but  care  must  be  exercised  in  its  use,  the  indications  for 
its  withdrawal  being  sevei-e  pain  and  dyspncea,  violent  cough,  or  the 
escape  of  blood.  Dr.  Southey  has  treated  successfully  some  cases  of 
pleuritic  effusion  by  means  of  the  small  trochars  and  cannula  which  he 
employs  in  tiie  treatment  of  dropsy.  In  some  cases  an  ordinary  trochar 
must  be  used.  Air  should  be  excluded  from  the  pleural  cavity ;  and 
antiseptic  precautions  are  desirable.  The  operation  may  need  to  be 
repeated,  especially  in  cases  of  purulent  eifusion,  in  which  recovery  may 
take  jjlace  even  after  several  evacuations  of  the  fluid,  which  becomes 
gradually  less  and  less  in  amount.  In  other  instances,  especially  if  the 
pus  is  from  the  first  or  becomes  foetid,  it  is  necessary  under  different 
cii'cumstances  to  make  a  free  opening;  to  remove  portions  of  the  libs  ; 
or  to  empty  the  pleui'al  cavity  by  means  of  di'ainage  tubes. 

In  cases  of  serous  effusion  it  is  not  necessary  to  remove  the  whole  of 
the  filiid ;  but  if  it  is  purulent,  as  much  as  possible  should  be  taken 
away.  Sometimes  it  happens  that,  owing  to  rigidity  of  the  chest- 
walls,  or  binding  do\\'n  of  the  lung,  the  fiuid  cannot  be  expelled  with- 
out assistance.  Under  these  circumstances  it  has  been  proposed  by 
Boucliert  to  forcibly  expand  the  lung  through  a  tube  passed  into  the 
bronchus ;  and  by  Pai'ker  to  inti'oduce  filtered  and  carbolized  air  into 
the  pleural  cavities  by  means  of  a  suitable  apparatus,  in  order  to  dis- 
place the  fluid.  Dr.  Ewart  also  employed  successfully  pei-flation  of 
carbolized  air  by  means  of  a  Richardson's  bellows  in  a  case  of  empyema 
consequent  upon  localized  gangrene  of  the  lung,  where  two  openings  had 
been  made,  the  curi'ent  being  directed  through  the  anterior  (the  higher), 
and  allowed  to  escape  through  the  posterior  opening.  Occasionally  it  is 
de.sirable  in  cases  of  purulent  pleurisy  to  use  stimulant  or  antiseptic 
injections,  such  as  a  solution  of  quinine  (gr.  v  to  3  i),  weak  cai-bolic 
solution,  or  diluted  tinctui-e  of  iodine  (1  part  to  4).  The  plan  of  wash- 
ing out  the  pleural  cavity  is  sometimes  resorted  to,  when  the  pus  is 
fcetid,  but  Barlow  and  Parker  point  out  that  the  double  opening  dis- 
penses with  the  need  of  this  painfiil  and  sometimes  dangerous  process 
in  a  large  proportion  of  cases  in  children,  and  they  aflirm  that  if  it 
should  be  required,  equal  advantages  are  derived  by  placing  the  patient 
daily  in  a  warm  bath,  sufficiently  high  to  cover  the  upper  opening, 
Condy's  fluid,  or  a  weak  solution  of  carbolic  acid  previously  prepared 
with  boiling  water  being  added  to  the  bath. 

The  spot  usually  selected  for  making  the  opening  in  pei-forming 
paracentesis  thoracis  is  the  6th  space,  about  the  mid-axillary  line  ;  it 
may  be  conveniently  made  just  below  the  angle  of  the  scapula.  In  the 
case  of  localized  eifusion  the  opening  must  correspond  to  the  centime  of 
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maximum  dulness  ;  and  more  than  one  puncture  may  be  needed  when 
there  are  separate  and  distinct  purulent  accumulations. 

4.  The  chief  symptom  likely  to  call  for  special  attention  in  cases  of 
pleurisy  is  pain  in  the  side.  If  not  relieved  by  the  rest  obtained  by 
strapping,  the  best  plan  is  to  employ  a  small  subcutaneous  injection  of 
morphine.  If  the  side  is  not  strapped,  the  application  of  hot  fomenta- 
tions, linseed-meal  poultices,  or  sinapisms  may  be  serviceable.  Urgent 
dyspnoea  calls  for  paracentesis  usually.  Cough  must  be  relieved,  if 
troublesome,  by  sedative  remedies. 

5.  Patients  suifering  from  pleurisy  need  not  be  kept  low  as  regards 
diet,  but  stimulants  are  not  to  be  given  at  first.  If  the  strength  fails, 
and  especially  in  the  chronic  forms  of  the  disease,  abundant  nutritious 
food  is  required,  with  wine  or  beer.  Quinine,  iron,  mineral  acids,  cod- 
liver  oil,  and  other  remedies  of  this  kind  are  also  very  useful  at  this 
time.  The  treatment  of  secondary  pleurisy  must  be  guided  by  the  condi- 
tion Avith  which  it  is  associated.  Lowering  measures  are  especially  to 
be  avoided  in  this  class  of  cases. 

G.  It  is  most  important  to  attend  to  cases  of  pleurisy  during  the 
period  of  convalescenre,  with  the  view  of  restoring  the  structures  within 
the  thorax  to  as  normal  a  condition  as  possible.  It  is  dangerous  to 
leave  morbid  pi"od acts  in  the  pleural  cavity;  and  every  effort  must  be 
made  to  expand  the  lung  properly,  and  to  make  the  adhesions  which 
form  as  loose  as  possible.  For  these  purposes  systematic  deep  respira- 
tion is  of  great  service ;  or  it  may  be  necessary  to  have  recourse  to 
regular  "  respiratory  gymnastics,"  or  to  inhalations  of  compressed  air. 
A  change  to  some  suitable  health-resort  in  a  high  altitude  is  also  very 
valuable.  Patients  who  have  suffered  from  severe  pleurisy  should 
always  be  particularly  careful  in  guarding  against  cold  ;  and  it  would 
be  well  to  examine  the  chest  in  such  cases  from  time  to  time. 


II.  Hydrothorax — Dropsy  of  the  Pleura. 

jEtiology. — Hydrothorax  is  almost  always  a  part  of  general  dropsy 
from  cardiac  or  renal  disease.  The  effusion  may  be  in  rare  instances  of 
an  active  kind,  associated  with  the  local  formation  of  cancer  or  tubercle. 

Anatomical  Characters. — More  or  less  clear  serous  fluid  is  found  in 
both  pleural  sacs  usually,  compressing  the  lungs  ;  occasionally  the  con- 
dition is  unilateral.    There  are  no  obvious  signs  of  inflammation. 

Symptoms. — Dyspnoea,  with  signs  of  deficient  blood-aeration,  are  the- 
only  symptoms  of  hydrothorax,  resulting  from  mechanical  interference 
with  the  action  of  the  lungs ;  and  there  is  generally  much  distress, 
because  this  condition  is  added  to  some  previous  serous  affection,  and 
because  both  sides  are  involved.  The  physical  signs  are  those  of  fluid 
in  both  pleurae  usually;  not  excessive  in  amount;  freely  movable; 
without  friction-sound  or  fremitus  ;  while  there  is  no  displacement  of 
the  heart.  Rarely  the  effusion  is  unilateral,  when  associated  with 
tubercle  or  cancer. 

Treatment. — As  a  rule  this  is  merely  a  part  of  the  general  treatment 
for  dropsy.  Dry-cupping  over  the  chest  may  be  employed  with  advantage- 
in  some  instances.  In  certain  cases  paracentesis  might  be  indicated,  in 
order  to  afford  temporary  relief. 
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III.  Hj-:mothorax — H^morkhaoe  into  the  Pleuua. 

Etiology. — More  or  less  blood  may  be  mixed  with  pleuritic  eifusion 
of  inflammatory  origin  ;  or  with  the  ordinary  serum,  should  there  be  a 
scorbutic  or  purpuric  condition  present.  The  accumulation  of  blood  in 
any  quantity  in  the  pleura,  howevei',  i.s  due  to  one  of  the  following- 
causes : — 1.  Rupture  of  a  vessel  from  injury,  or  its  pei'foration  during 
operation.  2.  Bursting  of  an  aneui'ism,  of  which  I  have  seen  a  most 
interesting  example,  in  which  an  aneurism  of  the  aoi-ta  between  the 
pillars  of  the  diaphragm  ruptured  into  the  left  pleural  cavity.  3.  Car- 
cinoma of  the  lung  giving  way  into  the  pleura.  4.  Diffuse  yjulmonary 
hiemori'hage  extendino-  to  the  surface  of  the  luns;'.  o.  Cancer  of  the 
pleura  itself.    6.  Leucocythseniia  in  i-are  cases. 

SyJU^TOMs. — Dyspnoea  is  felt,  owing  to  the  pressure  of  the  blood  upon 
the  lung ;  this  being  accompanied  with  evidences  of  loss  of  blood. 
Death  may  occur  very  speedily.  The  physical  signs  are  merely  those  of 
pleuritic  accumulation,  either  liquid  or  solid,  according  as  the  blood 
remains  fluid  or  coagulates. 

Treatment. — In  most  non-traumatic  cases  of  haemothorax  nothing  can 
be  done  but  to  keep  the  patient  at  rest.  Of  course  if  the  bleeding  is 
due  to  injuiy,  it  is  necessary  to  try  to  stop  it  by  surgical  means.  Para- 
centesis may  possibly  be  demanded. 

IV.  Pneumothok.ix. — -Hydro-  and  Pyo-pneumothorax. 

^tiolouy. — 1.  Pneumothorax  of  any  clinical  importance  results  in 
the  great  majority  of  cases  from  perforation,  of  the  lung,  owing  to  the 
ruptui-e  of  a  phthisical  cavity.  In  very  rare  cases  the  lung  gives  way  in 
the  earlier  stages  of  phthisis,  or  in  connection  with  emphysema,  abscess, 
gangrene,  hydatids,  or  cancer ;  or  the  air-vesicles  may  rupture  fiom 
violent  cough,  especially  in  cases  of  whooping-cough ;  or  a  collection  of 
air  or  blood  under  the  pulmonary  pleura  may  perforate  this  membrane. 
2.  Perforation  may  take  yA&ce  from  the  pleura  into  the  Z?«ngf,  in  connection 
with  empyfema  or  abscess  of  the  chest-walls.  3.  Injury  may  lead  to 
pneumothorax,  namely,  direct  perforation  fi'om  without,  laceration  by 
fractured  ribs,  or  severe  contusion.  4.  The  stomach  or  o;sop]iagus  has  in 
very  rai-e  instances  I'uptured  into  the  pleura.  It  is  unnecessary  to  con- 
sider those  cases  in  which  gas  is  present  in  the  pleural  cavity  owing  to 
the  decomposition  of  fluid. 

AxATOMiCAr,  Characters. — The  gas  in  the  pleura  genei'ally  consists  of 
oxygen,  carbonic  anhydride,  and  nitrogen  in  variable  propoi'tions  ;  with, 
under  some  circumstances,  foetid  constituents,  such  as  sulphuretted 
hydrogen.  It  may  fill  the  pleural  sac  completely,  compressing  the 
lung;  or  is  sometimes  limited  by  adhesions.  The  gas  tends  to  excite 
inflammation,  the  resulting  effusion  being  either  serous  or  purulent, 
and  the  conditions  are  termed  respectively  hydro-pnemnothorax  and 
pyo-pneumothorax ;  pus  may  also  escape  into  the  pleura  from  a  cavity  in 
the  lung. 

Symptoms. — It  is  only  necessary  to  consider  here  those  symptoms 
which  are  indicative  of  perforaiire  pnerimothorax.  Usually  a  siidden, 
very  intense  pain  in  the  side  is  experienced  ;  as  well  as  occasionally  a 
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sensation  of  something  having  given  way,  and  of  fluid  pouring  out ; 
followed  by  urgent  dyspnoea,  and  signs  of  shock.  These  symptoms  in 
many  instances  immediately  follow  a  violent  cough.  The  dyspnoea  may 
temporarily  diminish,  or  it  steadily  increases  in  proportion  to  the  amount 
of  air  accumulated,  until  constant  or  paroxysmal  orthopnoea  is  estab- 
lished. The  voice  becomes  feeble,  in  some  cases  to  complete  aphonia. 
Cough  is  often  rendered  difficult  and.  ineffectual,  and  expectoration 
ceases.  Occasionally  there  is  much  hypertesthesia  of  the  side.  The 
pulse  is  frequent,  weak,  and  small,  but  breathing  being  hurried  out  of 
proportion,  the  pulse-respiration  ratio  is  altered.  The  patient  generally 
presents  an  anxious  and  distressed  aspect,  and  soon  evidences  of  apnoea 
become  apparent.  A  common  mode  of  decumbency  at  first  is  dorsal, 
with  the  head  raised,  and  the  body  inclined  to  the  sound  side ;  or  the 
patient  may  assume  a  kneeling  posture,  siipported  on  the  elbows.  In 
many  cases  the  posture  is  changed  frequently,  and  when  fluid  collects 
thei-e  is  a  tendency  to  lie  on  the  affected  side. 

It  must  be  boi'ne  in  mind  that  even  in  severe  cases  of  pneumothorax 
the  symptoms  may  be  by  no  means  marked  ;  and  when  the  escape  of  air 
is  limited  by  adhesions,  they  are  usually  comparatively  slight. 

Physical  Signs. — The  amount  of  air  accumulated ;  the  presence  and 
quantity  of  fluid  mixed  with  it ;  and  the  patency  or  closure,  as  well  as 
the  size  of  the  perforation  into  the  lung,  will  modify  the  physical  signs 
of  pneumothorax.  1.  The  side  is  enlarged,  often  to  an  extx'eme  degree, 
the  intercostal  spaces  being  widened  and  effaced  or  even  bulged  out,  so 
that  the  sui'face  of  the  chest  feels  smooth.  2.  Movevients  are  deficient 
or  anniilled.  3.  Vocal  fremitus  is  weak  or  absent.  4.  Percussion  reveals 
at  first  increased  resonance,  the  sound  being  often  tyjjically  tympanitic, 
and  this  may  be  noticed  considerably  across  the  middle  line.  Sometimes 
it  has  an  amphoric  quality.  If  the  amount  of  air  becomes  exti'eme  the 
percussion-sound  is  muffled  or  dull,  with  much  x'esistance.  When  effusion 
of  fluid  takes  place,  dulness  will  be  observed  in  dependent  parts,  movable 
with  change  of  posture  usually.  Occasionally  at  the  line  of  junction  of 
fluid  and  air  an  amphoric  note  can  be  elicited,  and  a  quivering  sensation 
is  felt  by  the  finger.  5.  Respiration- sounds  may  be  weak  and  distant,  or 
almost  suppressed ;  typically  amphoric  when  the  fistula  is  open,  with  a 
metallic  echo  ;  or  alternately  one  or  the  other.  A  whistling  inspiration 
is  heard  in  rare  instances,  due  to  the  passage  of  air  through  a  narrow 
chink  into  the  pleui^a.  6.  Vocal  resonance  may  be  feeble  or  absent ;  or 
exaggerated,  with  a  metallic  or  amphoric  echo;  while  the  whisper  in 
some  cases  is  very  loud,  and  has  a  marked  metallic  or  amphoric 
character.  7.  Cough  may  also  have  a  metallic  echo.  8.  Metallic  tinkling 
is  sometimes  distinctly  produced  by  breathing,  coughing,  or  speaking; 
and  the  bell-sound  ma,j  be  elicited.  9.  Succussion  gives  rise  to  a  splashing 
sensation  and  sound,  if  both  air  and  fluid  are  present  in  the  pleural 
cavity.  10.  Displacement  of  the  mediastinum,  heart,  diaphragm,  and 
abdominal  organs  is  observed  to  a  variable  degree.  II.  The  heart-sounds 
are  now  and  then  intensified  on  the  affected  side,  and  attended  with  a 
metallic  echo. 

Prognosis. — Though  a  very  grave  event,  pneumothoi-ax  is  not 
necessarily  fatal,  recovery  occasionally  taking  place.  It  is  much  less 
dangerous  when  localized.  In  some  instances  where  pneumothorax  has 
occurred  in  connection  with  phthisis  it  seems  to  have  delayed  the 
progress  of  the  lung-disease. 
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Treatment.— I  have  obtained  great  relief  in  some  cases  of  pneumo- 
thorax from  sti'apping  the  side  firmly,  as  described  under  pleurisy.  If 
the  amount  of  air  is  considerable,  causing  urgent  dyspnoea,  it  must  be 
removed  by  some  suitable  apparatus,  and  pressure  may  be  afterwards 
applied.  Dry-cupping  of  the  chest  is  sometimes  useful.  8Hnmla7its 
and  anhspasmodirs  should  be  given  to  counteract  shock  and  dyspnoea 
Dr.  Walshe  recommends  repeated  inhalations  of  small  quantities  of 
chloroform.  Pleurisy  must  be  -treated  should  it  arise  ;  and  any  collec- 
tion of  purulent  matter  calls  for  surgical  interference. 


Chapter  XVIII. 

GENERAL   DIAGNOSIS   OF  AFFECTIONS   OF  THE  LUNGS 

AND  PLEURAE. 

In  this  chapter  it  is  intended  to  bring  together  the  chief  pnlmonarv 
diseases  which  resemble  each  other,  and  to  point  out  their  diao-nostic 
marks.  In  many  cases  they  can  only  be  severally  distinguished  by  a 
full  consideration  of  the  history  of  the  patient;  the  local  and  o-gneral 
symptoms  :  and  the  physical  signs  present.  '"^ 

1.  Acute  Puumonary  Affections.— The  characteristic  features  of  the 
principal  diseases  belonging  to  this  group  are  indicated  in  the  following 
table : — 

Diagnostic  Table  of  Acute  Pulmonary  Diseases. 


1.  Mode  of 
invasion. 


'i.  Sensations 
about  the 
chest. 


Bru.nchitis. 


Coryza  and 
other  ay  mpt'  >ms 
of  "  cold."  No 
marked  rigors, 
but  only  sHglit 
and  repeated 
chills,  if  any. 


Soreness.heat, 
or  rawuess  be- 
hind the  ster- 
num. Muscular 
pains  from 
cough.  Peeling 
of  oppression. 


Ckoupous 

P.NJiU.MOmA. 


Catarrhal 

P.MiUMIWIA. 


A  single,  se-!  Generally  oc- 
vere,  prolonged: curs  after  bron- 
rigor  at  the  out-  chit  is  or  pulmo- 


set  usually.  May 
begin  with  con- 
vulsions in  chil- 
dren. 


Pain  in  the 
side  frequently. 
Not  stitch-like 
usually, but  may 
be  very  severe. 


nary  collapse, 
and  without  dis- 
tinct rigors. 


Pains  about 
tbe  chest  often, 
but  not  specially 
localized. 


PLEUKISr. 


Several  moder- 
ate rigors  or 
slight  chills,  if 
any.  Invasion 
may  be  very  in- 
sidious. 


^  Severe  stitch- 
like pain  in  side, 
increased  by  a 
deep  breath  or 
cough. 


Acute 
Phthisis. 


Follows  acute 
pneumonia, 
bronchitis,  or 
catarrhal  pneu- 
monia ;  or  be- 
gins with  severe 
rigors,  often  re- 
peated. 


Generally  pains 
in  various  parts 
of  tbe  chest,  but 
of  no  special 
characters. 
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3.  Cough. 


4.  Expectora- 
tion. 


Disturb- 
ance of 
breathing. 


Bronchitis. 


43.    Degree  of 
pyrexia. 


7.  Aspect  of 
patient,  and 
general  con 
dition. 


Physical 
signs. 


9.  Course  and 
termina- 
tion. 


In  paroxysms, 
often  severe. 


Abundant ; 
changes  its  cha- 
racters as  the 
case  progresses, 
from  mucous  to 
muco- purulent; 
etc. 


Sense  of  dys- 
pnoja  in  propor- 
tion to  tlie  ex- 
tent of  the  dis- 
ease ;  may  be 
very  slight  or 
extreme.  Pulse- 
respiration  ratio 
not  proportion- 
ately altered. 


Often  absent  or 
sliglit,  and  tem- 
perature rarely 
above  100°  to 
102°.  Skin  moist. 


Often  no 
thing  special 
Tendency  to 
cyanosis  if  the 
disease  is  exten- 
sive. In  some 
cases  adynamic 
symptoms  set 


Various '  dry 
rhonchiand  mu 
cous  rales,  witli 
rhonchal  fremi- 
tus. Signs  of 
obstruction  of 
bronchial  tubes 
in  some  cases. 
More  or  less  bi 
lateral.  Mucous 
rales  chiefly  to 
wards  bases ;  dry 
rhonchi at  upper 
part  of  chest. 


Croupous 
Pneumonia. 


Variable.  No 
crisis.  Tendency 
to  death  by  ap- 
noea  or  adyna- 
mia in  capillary 
bronchitis. 


Considerable, 
and  in  parox- 
ysms. 


Considerable  : 
viscid, tenacious, 
and  "  rusty." 


Vei-y  rapid 
breathing,  and 
mucb  perver- 
sion of  pulse-res- 
piration I'atio, 
but  not  propor- 
tionate feeling 
of  dyspnoea. 


Considerable. 
Temperature 
usually  high  = 
103°,  104°,105°,or 
more,  and  runs 
a  regular  course. 
Skin  acridly  hot 
and  dry. 


Marked  flush- 
ing of  face,  often 
unilateral.  Not 
cyanotic.  Usu- 
ally great  pros 
tration. 


At  first  crepi 
tant  rale  :  fol 
lowed  by  signs 
of  consolidation, 
namely,  dimin- 
ished move- 
ment; increased 
vocal  fremitus ; 
dulness  ;  bron 
chial  or  tubular 
breathing ;  in- 
creased and  me- 
tallic vocal  reso- 
nance ;  finally 
redux  -  crepita- 
tion, indicating 
resolution.  Usu- 
ally one  base  is 
affected.  The 
side  is  not  nota- 
bly enlarge  1  ; 
nor  is  there  any 
displacement  of 
organs. 


Catarrhal 
Pneumonia. 


Often  a  marked 
crisis,  and  dis- 
ease ends  within 
a  certain  period. 


Short,hacking, 
and  painful. 


Often  less 
than  before;  not 
"  rusty." 


Rapidity  of 
breathing,  in- 
creased when 
the  complaint 
follows  bronchi 
tis;  but  feeling 
of  liyspnuia  may 
be  less.) 


Temperature 
high,  but  there 
are  considerable 
remissions,  at 
irregular  inter- 
vals. 


Face  is  usually 
flushed.  Often 
much  anxiety 
and  restlessness, 
with  loss  of  flesh 
and  strength. 


Pleurisy. 


Slight.and  pa- 
tient tries  to  re- 
press it. 


Absent  or  very 
slight,  and  of  no 
special  charac- 
ters. 


Quick  shallow 
breathing  at 
first,  but  less 
disturbance  of 
pulse  -  respira- 
tion ratio  than 
in  pneumonia. 
Later  on  more 
or  less  actual 
dyspncea. 


Not  great,  and 
no  regularity  in 
course  of  tem- 
perature. Skin 
not  acridly  hot. 
Often  soon  nor- 
mal. 


Nothing  spe- 
cial. No  particu- 
lar prostration 
or  tendency  to 
cyanosis. 


Acute 
Phthisis. 


There  may  be 
signs  of  consoli- 
dation, in  scat- 
tered spots, with 
rales. Both  lungs 
are  usually  in 
voIved,in  irregu 
larly  scattered 
patches.  When 
the  disease  fol- 
lows extensive 
pulmonary  col 
lapse,  there  may 
be  a  peculiar 
pyramidal  form 
of  dulness. 


No  crisis,  and 
course  of  teri  pro- 
longed. 


At  first  friction- 
sound  or  fremi- 
tus ;  succeeded 
by  signs  of  fluid, 
namely,  side 
often  enlarged  ; 
movement  in- 
terfered with  ; 
diminished  vo- 
cal fremitus  ; 
dulness,  occa- 
sionally mov- 
able ;  weak  or 
suppressed 
breathing  and 
vocal  resonance: 
aigophony  some 
times  ;  and  dis- 
placement of 
organs  ;  finally 
signs  of  absorp- 
tion, with  redux 
friction-sound  or 
fremitus.  Usual- 
ly on  one  side. 


No  crisis,  and 
course  very  vari- 
able. 


Frequent  and 
violent  fits. 


Abundant ; 
either  bronchi- 
tic  or  sometimes 
"  rusty,"  or  at- 
tended with 
haemoptysis. 


Marked  dys- 
pnoea, and  very 
hurried  breath- 
ing, especially 
in  acute  pulmo- 
nary tuberculo- 
sis, when  it  is 
peculiarly  deep. 


Often  very 
high,  especially 
in  the  tuber- 
cular form,  but 
no  regularity  in 
temperature. 


Severe  prostra- 
tion and  weak- 
ness, with  pro- 
fuse perspira- 
tion and  rapid 
wasting  In  the 
tubercular  form 
extreme  adyna- 
mia. 


At  first  often 
merely  signs  of 
bronchitis  ;  fol- 
lowed by  consoli- 
dation, soften- 
ing, or  excava- 
tions in  different 
parts,  especially 
towards  the 
bases.  In  acute 
tuberculosis 
scattered  rales 
frequently  con- 
stitute the  only 
physical  signs. 


Generally  ra- 
pid course,  and 
fatal  termina- 
tion. 
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It  IS  impossible,  in  an  arrangement  like  the  preceding,  to  do  more 
than  indicate  in  a  general  way  the  main  differences  between  the  ordinary 
acute  pulmonary  diseases.  It  must  be  remembered  that  non-typical 
cases  are  not  uncommonly  met  with ;  and  also  that  these  affections  are 
often  presented  in  various  combinations.  Usually  the  chief  matters  as 
regards  diagnosis  are  to  distinguish  bronchitis  from  pneumonia,  especially 
catarrhal  pneumonia  complicating  bronchitis;  basic  pneumonia  from 
pleuritic  effusion;  acute  phthisis  from  either  form  of  pneumonia  or 
from  extensive  bronchitis ;  and  the  several  forms  of  acute  phthisis  from 
each  other. 

The  diagnosis  oi  pnlvionary  congestion  and  its  consequences,  as  well  as 
of  ahscess  and  gangrene  of  the  lung,  have  been  sufficiently  indicated  in 
the  descriptions  of  these  morbid  conditions.  It  is  often  difficult  to 
diagnose  between  mere  lohdar  collapse  and  lohnlar  pneumonia,  but  the 
thermometer  will  afford  important  aid  in  distinguishing  these  conditions 
from  each  other. 

2.  Occasionally  a  case  comes  under  observation  where  otie  side  is 
enlarged,  and  there  is  a  doubt  as  to  whether  the  physical  signs  are  due 
to  fluid,  or  to  very  extensive  solid  accnmulation,  especially  cmicer  of  the 
lung.  Under  such  circumstances  the  diagnosis  must  be  founded  on — 
a.  The  history  of  the  case.  h.  Certain  physical  signs,  namelv,  in  con- 
solidation the  chest  IS  uneven  on  its  surface  ;  there  is  no  fluctuation, 
but  a  marked  sense  of  x^esistance  is  experienced  on  percussion ;  as  a  rule 
also  bronchial  breathing  is  heai-d,  with  increased  vocal  resonance  and 
conduction  of  the  heart  sounds,  though  there  may  be  complete  absence 
of  breath-sounds  and  voice,  except  perhaps  in  certain  spots  such  as 
close  to  the  spine,  c.  The  symptoms  present,  and  the  general  condition 
In  consolidation  pressure-symptoms  are  frequently  noticed;  there  is 
more  severe  cough,  with  expectoration  :  and  the  sputa  may  have  special 
characters,  haemoptysis  being  also  not  uncommon.  Should  there  be 
any  actual  uncertainty  as  to  the  diagnosis,  recourse  must  be  had  to 
the  employment  of  the  hypodermic  syringe,  aspirateur,  or  a  small 
exploratory  suction-trochar,  by  means  of  which  some  of  the  fluid  if 
present,  may  be  removed  for  examination,  and  no  damaoe  is  done  if 
there  is  none.  " 

3.  There  are  certain  conditions  in  which  signs  of  excess  of  air  within 
the^  chest  are  observed,  namely,  emphysema ;  hypertrophy  of  the  lungs  ■ 
nndpneumotlwra.v.  There  may  be  some  difficulty  in  separatino-  the  two 
former,  and  they  are  often  more  or  less  associated.  Hypertrophy  is 
generally  unilateral,  following  some  affection  which  evidently  inteiferes 
with  the  action  of  the  opposite  lung ;  while  the  breath-sounds  are 
simply  exaggerated;  and  there  are  no  symptoms.  Emphysema  is 
usually  bilateral  ;  expiration  and  the  accompanying-  sound  are  much 
prolonged  ;  dry  rhonchi  are  often  heard  ;  and  there  may  be  characteristic 
dyspnoea.  The  mode  and  conditions  of  onset ;  severity  and  nature  of 
the  symptoms  ;  almost  invariably  unilateral  character ;  great  enlaro-e- 
ment  of  the  side,  with  typical  tympanitic  percussion-sound,  amphoric 
breathing,  and  other  marked  physical  signs,  render  the  diagnosis  of 
pwumothoraic  from  the]  other  affections  mentioned  perfectly  easy  as  a 

4.  Perhaps  as  difficult  a  matter  as  any  in  the  diagnosis  of  hmo^- 
attections  is  to  distinguish  between  certain  morbid  conditions  which  are 
attended  with  retraction  of  one  side,  namely,  chronic  interstitial  pneu- 
monia; retraction  z.HeT  pleurisy ;  certain  ckses  of  ordinary  ^/.//zms  • 
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collavse  of  the  lunq  ;  and  infiltrated  cancer.  It  will  be  only  practicable 
berf  o  ind  cate  the  main  points  to  be  taken  into  consaderat.on,  whicb 
are  _/ The  previous  and  family  history  of  the  patient  in  al  its 
details  and  the  duration  of  the  illness,  b.  The  nature  o  the  loca 
syL;tnis,  special  attention  being  paid  to  the  presence  f^^^^^^^^ 
liain  -  and  to  the  nature  of  the  sputa,  which  should  be  caietuUy  ex 
L  n'ed  the  occurrence  of  hemoptysis,  and  the  characters  of  any  bloo^^ 
exDectorated  being  points  of  much  importance,  c  The  constitutional 
and  «1  condition,  as  indicating  tuberculosis  or  cancer,  emaciation 
debifitv  or  pyrexia,  d.  The  presence  of  signs  of  tubercle  or  cancer  m 
other  p^rTs  f  The  physical  signs  noted,  including  their  characters  ; 
tWseaf  as  to  the  part  of  the  lung  affected,  and  whether  one  or  both 
ar  involved  ;  and  their  extent.  Chronic  intersHHal  ^nenmoru.,  cancer 
TnA  vhthlis  are  often  attended  with  signs  of  cavities,  these  being  m  the 
Lst&n\sually  most  marked  at  the  apex,  but  not  so  m  he  other. 
Tr,  cancer  dulness  frequently  extends  across  the  middle  line,  it  is 
in  cancel  ^'^""^^        thoroughly  with  the  view  of  ascertaining  whether 

br  Xs  Li  to  pulmonary  collapse ;  and  also  to  look  for  other  sig-^^ 

T^rPssure  which  are  generally  associated  with  cancer.    /.  f 

^id  dm^ktTon  of  the'case,  which  will  usually  help  considerably  when 

^'^r^ometimertW  is  a  difficulty  in  distinguishing  between  chronic 
5.  f  J  ^'J.^    ^hen  the  former  is  attended  with  profuse 

bronchitis   ana  pntnihib,  „  TItp  slow  nrooress 

Burulent  expectoration  and  with  general  wastmg  ihe  ^^''J'  J'^l^ 
puiuiem.  ^  emaciation;  absence  of  fever;  non- 

ol  ctser^t  il  m..t  be  borne  ,n  mind  tl«t  tins  con,pla,.t 
Tlttll      rSt' To  a^tetme  tbe  nature  of  any  fluii  » 

TirZ  tbe  bu«ti„g  ot  an  abscess  ^^^^  S'en  plvioS: 

usually  regarded  as  "  .     peculiar  anemia,  with 

effusion  were  quite  unreliable  ;  but  J^^^  ^^g^"'"^.^  ?  finger-ends,  as 
an  earthy  complexion,  -^.^P^^  ^/^^J^^^^^^  has  re- 

"^^■^"/•rtJe  SaXsometet  "ttm  of  a  purulent 

mamed  m  the  pleura  lui  suuic  _         ,  ^i^e+n-no-nished  from  mflam- 

character.    Mere  hydro  horax_  is  f'^'^^f^l.^'fYif^s^^^^^ 
matory  effusion  by  f  ^./^^^^^f^^^^^^^  - 
general  dropsy      b   ^Imd  ^^  ^0^^  as  a  ^ 
excessive  quantity ;  it  accumulates  i  ^   mediastinum  and 

pushing  down  the  diaphragm,  but  not  ^^^^Pl^^^^^;^^.  ^^^^^  friction- 
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generally  marked,  e.  Tliere  is  no  pyrexia.  Where  hydrothorax  is 
unilateral,  no  absolute  distinction  can  be  drawn  between  it  and  inflam- 
matory effusion.  Hcemothorax  is  characterized  by  the  circumstances 
under  which  it  occurs ;  and  the  signs  of  loss  of  blood.  If  there  is  any 
uncertainty  in  the  diagnosis,  the  aspirateur  should  be  employed. 

7.  It  must  be  mentioned  again  that  symptoms  and  physical  signs 
may  be  observed  in  connection  with  the  lungs,  which  are  due  to  certain 
morbid  conditions  not  originally  associated  with  these  organs,  such  as 
rupture  of  a  hydatid  tumour  of  the  liver  or  of  an  hepatic  abscess  into  the 
pleura  or  lung  ;  a  hernia  of  the  stomach  througli  the  diaplu'agm  ;  and 
other  exceptional  lesions. 


Chapter  XIX. 

DISEASES    OF    THE    CIRCULATORY  ORGANS. 

I.  Clinical  Phenomena  connected  with  'the  Heart. 

The  evidences  of  disease  in  connection  with  the  central  organ  for  the 
circulation  of  the  blood  are  necessarily  not  confined  to  this  part  alone, 
hut  may  be  more  or  less  appai^ent  throughout  the  entire  system.  It  is 
essential  to  notice,  however,  at  the  outset,  that  most  grave  organic 
cardiac  mischief  ma}'  be  unattended  with  any  obvious  symptoms  ;  and 
that,  on  the  other  hand,  apparently  serious  disturbance  of  the  heart  may 
he  observed,  which  is  entirely  of  a  functional  character.  Moreover, 
other  diseases  are  often  associated  with  cardiac  affectioTis,  especially 
renal  and  pulmonary,  which  may  gi'eatly  modify  the  symptoms  ;  while 
these  affecti<ms  tilno  tend  to  set  up  secondary  structui'al  changes  in  other 
organs. 

1.  Various  subjective  sensations  are  often  experienced  about  the 
cardiac  region,  namely,  jjain,  either  constant  or  of  a  paroxysmal  or 
anginal  character,  oppression,  dragging,  sinking,  or  unpleasant  sensations 
associated  with  the  movements  of  the  heart,  such  as  palpitation,  irregu- 
larity, jogging,  rolling,  falling  back,  jnmping  into  the  throat,  inter- 
mittency,  or  complete  stoppage.  These  are  sometimes  attended  with 
extreme  distress  and  dread  of  death.  There  may  be  local  tenderness  ; 
or,  on  the  other  hand,  relief  may  be  affoi'ded  by  pressure. 

2.  The  action  of  the  lieart  is  frequently  disturbed,  being  feelile 
almost  to  extinction,  excited,  palpitating,  iri'egular  'or  intermittent,  oi' 
embarrassed. 

3.  The  most  common  and  im]iiirta.nt  synijitoms  associated  witli  cardiac 
disease  are  those  due  to  some  derangement  of  the  cii-culation  of  the 
blood.  These  reqiiire  careful  consideration  in  each  individual  case, 
as  several  of  the  phenomena  may  result  from  different  causes  affecting 
the  circulation.  Without  entering  into  details,  it  must  suffice  ti)  state 
that  this  class  of  symptoms  may  arise  from:  — (1)  Ahuonnal  action  of 
the  heart,  which  is  either  excessive,  deficient,  or  in  some  way  disordered 
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and  ineffective.  (2)  Physical  or  mechanical  derangement  of  the  circula- 
tion. This  derangement  is  usually  associated  with  some  difficulty  in 
connection  with  the  valves  or  orifices  ;  bat  under  tliis  head  may  also  be 
mentioned  the  presence  of  an  abnormal  communication  between  certain 
cavities  of  the  heart ;  the  formation  of  thrombi  or  clots  in  these  cavities ; 
and  the  blocking  of  vessels  by  thrombosis  or  embolism,  consequent  upon 
cardiac  disease.  Either  the  pulmonary  or  the  systemic  circulation,  or 
both,  may  be  thus  aifected,  and  it  will  be  necessary  to  discuss  briefly  the 
phenomena  which  may  arise  accordingly. 

With  regard  to  the  pulmonary  circulation,  owing  to  the  absence  of 
vaso-motor  nerves,  and  of  capillary  resistance,  mere  mechanical  influences 
play  a  much  more  important  part  than  they  do  in  i-elation  to  the  geneial 
circulation  (Balfour).  Should  the  right  ventricle  be  acting  unduly, 
active  pulmonary  congestion  would  be  induced.  Any  disorder  of  the 
cardiac  action  readily  disturbs  the  circulation  throngh  the  lungs,  and 
thus  symjjtoms  connected  Avith  these  organs  maybe  siiddenlj^or  sjDeedily 
brought  on.  Mechanical  difficulty  affecting  this  circulation  is  of  very 
common  occurren:e,  either  due  to  impaired  action  on  the  right  side  of 
the  heart,  or  to  some  impediment  on  the  left  side,  especially  in  connec- 
tion with  the  mitral  orifice.  Portions  of  clot  formed  within  the  right 
cavities  may  be  detached,  and  conveyed  into  the  pulmonary  artery, 
either  blocking  its  trunk  or  one  of  its  branches. 

In  consequence  of  these  several  conditions  thei'C  will  be  more  or  less 
imperfect  oxygenation  of  the  blood;  and  the  other  lesions  which  may  be 
produced,  either  directly  or  indirectly,  are  bronchial  catarrh,  pulmonary 
congestion  or  oedema,  infarction  or  hajmorrhage  into  ths  lung,  pneumonia, 
gangrene,  or  pneumothorax.  Long-continued  congestion  will  lead  to 
thickening,  or  atheromatous  or  calcareous  degeneration  of  the  pulmonary 
vessels  ;  to  proliferation  of  cellular  tissue  in  the  lungs,  with  excessive 
formation  of  pigment ;  or  to  emphysema,  owing  to  changes  in  the  pul- 
monary tissues. 

Symptoms  associated  with  the  respiratory  organs  are  of  common  oc- 
currence in  heart-diseases,  especially  disoi'ders  of  breathing,  but  there 
may  also  be  cough,  expectoi'ation  of  different  kinds,  and  hsemoptysis. 
Allusion  must  be  made  to  a  jjeculiar  foi'm  of  cardiac  dyspncea,  or  so- 
called  cardiac  asthma.  The  difficulty  of  breathing  resembles  that  of 
exertion,  being  more  or  less  hurried,  panting  oi'  gasping,  and  noisy.  It 
is  subject  to  much  variation,  being  liable  to  come  on  in  very  severe 
paroxysms,  breathing  being  quite  free  and  undisturbed  in  the  intervals, 
the  fits  occurring  particularly  after  any  effort,  especially  after  ascending 
heights,  or  when  the  patient  lies  down  or  falls  asleep.  The  act  of 
respiration  is  not  interfered  with,  hence  it  is  not  very  frequent,  nor  is 
expiration  prolonged  as  in  emphysema,  while  the  respiratory  move- 
ments and  sounds  are  quite  free.  Of  course,  if  the  lungs  are  involved 
the  charactei's  of  the  bi'eathing  will  be  modified  accordiiigly,  and  true 
bronchial  asthma  may  be  observed;  while  other  causes  often  affect  the 
respiration,  such  as  aneemia,  and  various  complications.  A  peculiar 
disturbance  of  respiration  is  sometimes  observed  in  certain  diseases  of  the 
heart — Gheyne- Stokes  respiratio7i,  in  which  at  intervals  the  act  becomes 
gradually  hurried  and  deeper  up  to  a  certain  point,  and  then  subsides 
in  the  same  gradual  manner,  until  at  last  there  is  momentary  cessation 
of  breathing,  with  a  dead  silence,  lasting  from  a  quarter  to  three-quarters 
of  a  minute.  Involuntary  sighing  is  occasionally  noticed  in  cardiac 
diseases  ;  or  a  frequent  tendency  to  draw  in  a  full  breath. 
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As  the  result  of  dist\^rbance  of  the  general  circulation,  numerous 
symptoms  are  met  Avith  in  cases  of  cardiac  disease,  affecting-  the  system 
generally,  as  well  as  the  more  important  oi'gans.  The  blood  may  be 
driven  into  the  arteries  with  undue  force  ;  or  a  deficient  supply  entei's 
these  vessels  ;  or  an  excessive  flow  into  the  arteries  occurs,  immediately 
followed  by  a  sudden  or  rapid  emjDtying  in  vai'ious  degrees,  the  blood 
rnnning  back  into  the  left  ventricle.  The  general  venous  circulation  is 
frequently  impeded  more  or  less,  and  as  a  consequence  the  various  tissues 
and  organs  of  the  body  become  mechanically  congested,  and  the  usual 
I'esults  of  such  stagnation  follow,  namely,  serous  effasion ;  jJermaneut 
enlargement  of  cajjiHarles  and  small  veins;  increase  of  connective  tissue, 
with  thickening  and  contraction  ;  thrombosis  ;  or  rupture  of  vessels,  with 
conseqitent  haemorrhage.  It  is  necessary  to  consider  in  some  detail  the 
symptoms  which  may  follow  the  different  disorders  of  the  general  circu- 
lation just  indicated  -.—a.  Patients  suffering  from  heart  disease  are  not 
uncommonly  ansemic.  As  the  I'esult  of  general  venous  plethora,  they 
often  present  a  more  or  less  cyanotic  appearance,  especially  about  the  lips, 
fingers,  and  toes;  combined  with  pallor,  from  deficient  supply  of  arterial 
blood.  In  time  the  face  becomes  puffy  and  bloated,  and  the  features 
enlarged  or  tliickened ;  wliilc  tlie  finger-ends  and  toes  become  clubbed. 
The  patient  feels  chilly;  and  is  deficient  in  vitality  and  vigotir,  being 
<lisinc]ined  foi-  any  exeition,  languid,  apathetic,  and  easily  fatigued. 
Coldness  and  clamminess  of  the  limbs,  especially  of  the  hands  and  feet, 
are  frequent  symptoms.  Sooner  or  later  dropsy  sets  in,  usually  beginning 
in  the  feet  and  ankles  and  extending  tip  wards,  ending  in  general 
anasarca,  with  serous  effusions.  As  a  rttle  it  is  gradual  in  its  onset 
and  progress,  and  often  sttbsides  temporarily  ttnder  aj^propriate  treat- 
ment ;  in  some  instances,  however,  it  is  rather  rapid  in  its  api:)earance, 
and  then  relief  may  follow  as  regards  chest-symptoms.  If  general 
cardiac  dropsy  comes  on  rapidly,  it  is  usually  more  easily  got  rid  of,  and 
less  likely  to  retttrn  soon,  than  when  it  is  gradual  in  its  progi'ess.  In 
rare  instances  ascites  is  the  earliest  form  of  dropsy  observed  in  heart 
disease,  or  it  becomes  unttsually  prominent.  In  connection  with  the 
venous  congestion  and  dropsy,  cutaneous  lesions  are  liable  to  be  set  itp 
in  the  legs,  namely,  erythema,  erysijielas,  eczema,  rupture  of  the  skin, 
sloughing,  or  chronic  ulceration,  h.  Snme  \'ery  striking  symptoms  result 
from  disturbance  the  circulation  in  the  central  nervous  system. 
Among  these  the  chief  ai'e  dull,  heavy  lieadache  ;  a  sense  of  fulness  or 
heat  about  the  liead,  or  rushing  of  blood,  with  flushing  of  the  face  ; 
throbbing  sensations;  giddiness  and  unsteadiness;  sleepiness — sleep, 
however,  being  disturbed  by  stai'tiugs  and  most  unpleasant  dreams; 
mental  obscuration,  vrith  irritaliility,  want  of  resolution  and  stability, 
indisposition  to  mental  eft'ort,  impairment  of  the  intellectual  powers 
ueiierally,  or  actual  mental  derangement;  disturbances  of  vision  and 
hearing,  such  as  flashes  and  specks  before  the  eyes,  noises  in  the  eai's, 
iibjectlve  changes  in  cimnection  with  the  eyes  being  also  ultimately 
established;  and  curii)ns  sensations  or  twitchings  in  the  extremities. 
Attacks  of  faintness  or  actual  syncope  are  of  common  occurrence  ;  or 
they  may  assume  an  apoplectic  or  epileptiform  character.  Tiaie  apoplexy 
may  supervene,  due  to  cerebral  hemorrhage  or  embolism.  Cases  of 
cardiac  disease  causing  general  venotis  congestion  may  terminate  by 
gradual  stupor  ending  in  complete  coma.  Epistaxis  occurs  in  some  cases. 
f-  The  digestive  and  assimilative  organs  fi-equently  suffer  in  cases  of 
heart  disease.    Tlie  tongue  maj^  be  full,  large,  congested,  and  niai'ked 
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with  the  teeth  ;  the  mouth  and  throat  often  at  the  same  time  presenting 
venous  congestion.  The  stomach  becomes  the  seat  of  congestion  and 
catarrh,  with  increased  secretion  of  mucus,  leading  to  dyspeptic  symptoms, 
such  as  a  sensation  of  fulness  in  the  epigastrium,  flatulence,  eructations, 
and  deficient  or  depraved  appetite.  Flatulence  may  be  a  very  prominent 
symptom.  From  intestinal  congestion  results  constipation  or  diarrhoea, 
or  an  alternation  of  these  symptoms  ;  and  in  course  of  time  haemorrhoids 
may  be  originated.  The  liver  is  at  first  congested  and  enlarged — nutmeg 
liver,  and  a  certain  amount  of  jaundice  is  often  evident,  this  being  partly 
due  to  congestion  of  the  mucous  membrane  lining  the  bile-ducts.  The  bile 
also  is  liable  to  be  unhealthy,  owing  to  an  admixture  of  mucus  from  the 
gall-bladder,  and  this  increases  the  difficulty  of  digestion.  When  jaundice 
is  associated  with  cyanosis  a  greenish  tint  of  the  skin  is  produced.  Ulti- 
mately the  liver  may  become  the  seat  of  a  form  of  cix^rhosis.  After  a  time 
the  spleen  tends  to  become  permanently  enlarged,  d.  Undoubtedly  the 
kidneys  may  be  involved,  becoming  venously  congested  and  probably 
finally  cirrhotic ;  hence  at  first  the  urine  is  deficient  in  quantity,  dark, 
concentrated,  and  of  high  specific  gravity,  deposits  urates,  and  contains 
more  or  less  albumin,  as  well  as  casts  in  some  cases.  There  may  be 
pain  and  tenderness  over  the  renal  region.  Catarrh  of  the  bladder 
occasionally  occurs,  e.  From  congestion  of  the  genital  organs  symptoms 
commonly  arise  in  females,  namely,  menorrhagia,  metrorrhagia,  leucor- 
rhoea,  and  possibly  metritis.  In  males  there  may  be  a  diminution  in 
sexual  power  and  inclination;  while  prostatic  enlargement  and  hydrocele 
have  been  supposed  to  be  occasionally  due  to  cardiac  affections. 

6.  Veiy  dangerous  symptoms  may  arise  in  connection  with  disease  of 
the  heart,  from  the  formation  of  clots  and  other  matters  in  its 
cavities.  As  already  mentioned,  portions  of  clots  ai'o  lialjle  to  be  con- 
veyed into  the  circulation  as  emboli,  inducing  local  symptoms  asso- 
ciated with  obstructed  arteries  ;  but  occasionally  septic  products  are 
produced  within  the  cardiac  cavities,  which  become  mixed  with  the 
blood,  contaminating  it,  and  leading  to  pyrexia  or  a  more  serious  sep- 
ticsemic  condition. 

7.  In  exceptional  instances  certain  conditions  of  the  heart  or  pei-i- 
cardium  originate  symptoms  by  causing  pressure  on  neighbouring 
structures.  The  left  lung  may  thus  be  considei'ably  compressed,  pro- 
ducing more  or  less  collapse,  which  adds  to  the  difficnlty  of  breathing. 
Dysphagia  may  also  arise  from  pressure  on  the  oesophagus. 

8.  Cardiac  affections  will  necessarily  influence  materially  the  state  of 
the  pulse,  from  which  most  important  information  may  be  gained.  In 
all  cases,  therefore,  the  pulse  ought  to  be  thoroughly  investigated  in  all 
the  particulars  to  be  presently  desci'ibed  ;  and  it  is  requisite  also  to 
examine  carefully  in  order  to  determine  whether  the  arteries  are  in  a 
condition  of  degeneration  or  not. 

9.  In  rare  instances  rupture  of  the  heart  occurs,  with  consequent 
escape  of  blood,  necessarily  leading  to  grave  symptoms. 

II.    Clinical  Phenomena  connected  with  the  Arteries. 

1.  Occasionally  there  may  be  pain,  throbbing,  tension,  or  other  sub- 
jective sensations  associated  directly  with  some  diseased  condition  of  an 
artery ;  and  tenderness  is  not  uncommon. 

2.  Pressure  on  neighbouring  structures  gives  rise  to  an  important 
class  of  symptoms  in  connection  with  aneurismal  dilatation  of  arteries. 
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Oiilj'  aneurisms  witliin  the  cliest  or  abdomen,  however,  come  specially 
under  the  notice  of  the  physician.  At  j^i'esent  the  symptoms  due  to 
pressure  within  the  cliest  will  alone  be  considered.  They  inay  result 
from  the  pressure  of  any  mediastinal  tumoui',  and  therefore  the  descrip- 
ti(jn  here  given  will  apply  to  all  forms  of  mediastinal  enlargement,  it 
being  borne  in  mind  that  the  exact  symptoms  mast  necessarily  depend 
upon  the  situation,  shape,  size,  direction  and  rate  of  growth,  and  other 
chai'acter.s  of  the  tumour  ;  that  it  is  rai'e  for  the  whole  of  those  men- 
tioned to  be  observed  in  the  same  case ;  and  that  they  are  liable  to 
change,  owing  to  an  alteration  in  the  direction  of  growth,  or  other  causes. 
The  modes  in  which  pressure  contributes  to  the  production  of  symptoms 
in  connection  with  the  chest  may  be  summed  up  generally  as  follows  : — 
a.  By  causing  displacement,  as  of  the  heart,  trachea,  or  large  vessels  ; 
and  altering  the  relation  of  orifices.  h.  By  pressing  upon  hollow  tubes 
or  organs,  and  obstructing  tbem  to  a  greatei'  or  less  degree,  for  example, 
the  air-tubes,  oesojahagas,  great  vessels,  thoracic  duct,  heart,  c.  Hj 
compressing  the  substance  of  organs,  and  thus  preventing  them  from 
performing  their  functions,  for  instance,  the  lungs,  d.  By  leading  to 
actual  destruction  of  tissues,  as  of  the  chest-walls,  spinal  cord,  walls 
of  hollow  tubes,  pericardium  or  heai't,  lungs,  nerves,  e.  By  irritating 
or  paralyzing  nerves,  symptoms  being  often  thus  set  up  at  a  distance 
from  the  seat  of  mischief.  /.  By  exciting  local  inflammation,  ending 
in  exudation,  adhesion,  or  suppuration. 

Such  being  the  general  eifects  of  pressure,  the  special  symptoms  may 
be  considered  according  as  the  pressui'e  tends  in  an  outward  or  centri- 
fugal, or  an  inward  or  centripetal  direction. 

(i.)  Centrifugal  symptoms. — In  addition  to  obvious  physical  signs, 
pressure  on  the  parietes  of  the  thorax  will  excite  pain,  either  neuralgic ; 
or  due  to  inflammation  of  vai'ious  structures  ;  or  to  destruction  of  bone, 
when  it  tends  to  be  heavy,  gi'inding,  or  gnawing  in  chai'acter.  When 
neuralgic,  the  pain  often  shoots  in  various  directions,  as  up  along  the 
neck  or  down  the  arm.  There  may  be  merely  a  sense  of  weight  and 
oppression,  or  of  heat:  or  indefinable  feelings  may  be  complained  of. 
Tenderness  i.s  frequently  observed,  and  sometimes  extreme  hypera?s- 
thesia.  Actual  paralysis  of  nerves  may  ultimately  be  caused.  If  the 
vertebral  column  is  eaten  through,  symptoms  associated  with  the  spinal 
cord  are  set  up,  first  indicative  of  ii-ritation,  and  subsequently  of  destruc- 
tion. 

(ii.)  Centripetal  symptoms. — a.  Pressure  on  the  right  side  of  the 
heart  or  pulmonary  artery  will  interfere  with  the  supply  of  blood  to  the 
lungs,  and  thus  aid  in  causing  dyspnoea,  while  it  leads  to  general  over- 
loading of  the  venous  system.  The  action  of  the  heart  is  very  liable  to 
be  disturbed  when  this  organ  is  pressed  upon.  h.  Obstruction  of  the 
main  arteries — innominate,  carotid,  or  subclavian — will  alter  the  charac- 
ters of  the  corresponding  cai-otid  or  radial  pulse,  diminishing  its  fulness 
and  force,  delaying  it,  or  even  oblitei-ating  it.  c.  Most  impoi'tant  symp- 
toms result  from  pressure  on  the  lai'ge  systemic  veins,  usually  the  superior 
vena  cava,  either  innominate,  or  the  vena  azygos  major.  Very  rai'ely 
is  the  inferior  vena  cava  interfei'cd  with.  Venous  congestion,  oedema, 
enlargement  of  capillaries  and  veins,  the  formation  of  coagula,  or  actual 
rupture  of  vessels  may  follow,  the  nature  and  extent  of  the  symptoms 
necessarily  depending  upon  the  vein  which  is  obstructed,  being  usually 
contined  to  the  head,  face,  neck,  chest,  and  arras,  and  either  bilatei'al  or 
unilateral.    The  face,  es})ecially  about  the  lips,  is  often  puffed  and  livid, 
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presenting  distended  eapillaries.  The  neck  may  be  full,  thickened,  and 
tumid-looking,  having  a  peculiai-  spongy  or  elastic  feel,  somewhat 
resembling  that  of  erectile  tissue.  The  throat  is  often  congested,  and 
forms  abundant  seci-etion.  More  or  less  severe  cerebral  symptoms 
may  result  from  venous  congestion  of  the  brain ;  and  deafness  is  some- 
times complained  of.  If  the  vena  azygos  is  pressed  upon,  there  are  signs 
of  spinal  congestion,  namely,  sensoi-y  and  motor  distui'bances  in  the  limbs 
and  lower  pai-t  of  the  body.  Should  the  inferior  cava  be  interfered  with, 
there  will  be  anasarca  of  the  legs  and  abdominal  walls,  accompanied 
with  ascites  and  other  signs  of  obstruction  involving  the  abdominal 
circulation,  d.  Raiely  the  pulmonaiy  veins  are  compressed,  causing 
pulmonary  congestion  and  its  consequences,  e.  The  various  morbid 
conditions  set  up  in  connection  with  the  main  air-tubes  or  kings  may 
cause  more  or  less  severe  dyspna?a,  cough,  expectoration,  hsemoptysis, 
or  alterations  in  voice.  Frequently  marked  laryngeal  or  tracheal  symp- 
toms are  present,  either  due  to  dii-ect  pressure  upon  the  air-tube  ;  to 
chronic  laryngitis  and  ulceration,  which  maybe  the  result  of  mere  ii'rita- 
tion  of  the  nerves  ;  or  to  muscular  disorder  from  interference  with  nerves. 
When  htemoptysis  occurs  the  blood  sometimes  resembles  "  cui'i'ant  jelly." 
/.  From  oesophageal  obstruction  dysphagia  may  i-esult ;  and  if  food 
cannot  be  taken,  emaciation  necessarily  follows.  Rarely  hrematemesis 
takes  place,  g.  Extreme  emaciation  is  one  of  the  consequences  of  obstruc- 
tion of  the  thoracic  duct.  h.  Pressure  on,  or  traction  of  nerves  originates 
numerous  clinical  phenomena,  some  of  which  have  been  ali'eady  noticed. 
Interference  with  the  vagus  nerves  or  pulmonary  plexiises  disturbs 
breathing  and  cardiac  action.  The  recurrent  nerves,  especially  the  left, 
are  peculiai'ly  liable  to  be  pressed  upon  or  stretched,  severe  laryngeal 
symptoms  and  dysphagia  being  thus  excited.  Pressure  on  the  phrenic 
nerve  will  affect  the  action  of  the  diaphragm.  Contraction  of  the 
pupil  of  the  eye,  or,  more  rarely,  dilatation,  depends  upon  more  or  less 
disturbance  of  the  sympathetic ;  this  also  may  affect  the  temperature 
and  nutrition  of  one  side  of  the  head  and  face.  Some  of  the  nei'ves 
forming  the  brachial  plexus  are  in  exceptional  instances  so  pressed  upon 
as  to  lead  to  various  disoi'ders  of  sensation,  especially  pain,  or  even  to 
paralysis  or  wasting  of  the  muscles  of  the  arm ;  and  pi'cssure  on  the  inter- 
costal nerves  may  cause  ])ain  in,  or  paralysis  of  the  corresponding  muscles. 

I  may  be  allowed  to  digi-ess  here  to  di'aw  attention  to  the  absolute 
necessity  of  an  intelligent  knowledge  of  the  medical  anatomy  of  the 
thoracic  contents,  as  well  as  of  the  functions  of  the  ^ai-ious  structures, 
befoi'e  the  symptoms  due  to  pressui'e  can  be  properly  comprehended. 

3.  Obstruction  of  an  artery  will  be  followed  by  symptoms  dependent 
upon  the  want  of  a  proper  supply  of  ai'terial  blood  in  the  part  to  which 
the  obstructed  vessel  normally  conveys  it.  These  will  vary  not  only 
with  the  organ  or  part  which  is  thus  deprived  of  blood,  but  also  accord- 
ing to  the  degree  and  rapidity  of  obstruction.  If  sudden  and  complete, 
it  will  lead  to  immediate  abolition  of  functions,  and  thus  may  induce 
serious  symptoms,  as  in  the  case  of  the  brain,  in  connection  with  which 
sudden  loss  of  consciousness  and  hemiplegia  may  follow  obstruction  of  an 
arterv  ;  or  when  the  main  arteiy  of  a  limb  is  blocked  up,  which  is  directly 
followed  by  local  paralysis.  If  the  obstruction  is  more  gradual  it  causes 
antemia,  diminution  of  temperatuie,  depression  of  functions,  and  defi- 
cient nutrition,  which  may  end  in  softening  or  actual  gangrene.  The 
pulse  also  is  more  or  less  weakened  to  complete  extinction  in  the  arteries 
which  receive  their  blood  from  that  which  is  obstructed  ;  while  in  the 


EXAMINATION   OF  THK  HKAIi'l'. 


portion  of  the  obsti'ucted  ai-teiy  neai'ei'  the  heart  there  is  increased 
pulsation. 

•i.  Diseased  conditions  of  arteries  may  oiiginate  emboli  oi'  septic 
materials,  thus  giving  i-ise  to  symptoms  of  obstruction  in  distant  [larts, 
or  to  general  symptoms  indicating  septiea?mia. 

5.  Seiious  phenfimena,  both  local  and  genei'al,  will  necessarily  attend 
the  rupture  of  an  artery,  if  it  is  of  any  size. 

(I.  The  Pulse." -'J"< I  fftl  the  pulse  has  always  been  justly  looked  upon 
as  one  of  the  hi'st  duties  of  a  medical  practitioner.  This  gives  invalu- 
able information  in  general  diseases,  and  in  various  affections  connected 
■with  other  organs  which  influence  the  heart  and  vessels,  as  well  as  with 
regard  to  special  morbid  conditions  of  these  sti'uctures.  The  subject 
will  be  considered  in  detail  under  Physical  Examination. 

III.  Clinical  Pjiknojiena  Connected  with  the  Veins. 

1.  There  may  be  pain,  tenderness,  m-  superficial  redness  in  the 
course  of  veins.  2.  When  veins  are  obstructed  in  any  way,  the  local 
formation  of  a  clot  being  the  most  frequent  cause,  there  will  be  the 
signs  of  venous  congestion  and  its  consequences  already  described, 
varying  in  extent  and  situation  according  to  the  vessel  or  vessels 
involved.  3.  Emboli  may  originate  from  clots  in  veins,  and  be  con- 
veyed to  various  })ai-ts  of  the  body,  especially  the  lungs.  Septic  matters 
may  also  be  formed. 

IV.  Physical  Examination  of  the  Ciiiculatoby  Organs. 

The  chief  modes  of  physical  examination  available  in  the  investiga- 
tion of  the  cii'culatory  system  are  similar  to  those  already  desciibed  m 
connection  with  the  lungs.  In  addition,  certain  special  methods  are 
employed.  F(.)i'  observing  accurately  the  difference  in  time  between  the 
movements  of  different  jiarts  of  the  heai't  the  plan  is  adopted  of  hxing 
bristles  over  corresponding  parts  of  the  chest,  by  means  of  pellets  of 
bees'-wax,  each  bristle  carrying  a  small  paper  flag.  Special  insti-uments 
are  also  in  use  for  graphically  recording  movements,  namely,  the 
cardiograph,  to  record  those  of  the  heart,  and  the  sphygmograph, 
those  of  the  pulse;  Dr.  Gowers  has  invented  a  combined  cardio- 
sphygmograpb.  Another  apparatus,  named  a  sphygmomanometer, 
has  been  introduced  by  Professor  S.  von  Basch,  for  the  purpose  of  esti- 
mating the  blood-pressure  in  the  radial  artery. 

The  nature  of  the  information  afforded  by  the  different  modes  of 
examination  in  connection  wdth  the  heart  and  vessels  may  be  thus  sum- 
marized. Inspection  reveals  : — 1.  Any  alteration  in  the  shape  and  size 
of  the  chest  over  the  cai'diac  region  ;  or  bulging  corresponding  to 
an  aneurism.  2.  Certain  points  about  the  impulse  of  the  heart. 
3.  The  amount  of  visible  pulsation  in  the  great  ai'teries  of  the  neck ;  the 
existence  of  abnormal  pulsation  ;  and  certain  conditions  of  the  arteries 
of  the  limbs.  4.  The  state  of  the  superticial  veins,  as  well  as  of  the 
lax-ge  veins  in  the  neck,  esjoecially  the  right  external  jugular.  Palpation 
indicates: — 1.  Any  local  change  in  size  and  shape.  2.  The  precise 
characters  of  the  cardiac  impulse.  3.  The  presence  of  any  cardiac 
thrill  or  pericardial  friction-fremitns.  4.  The  condition  of  the  large 
arteries  of  the  neck;  the  characters  of  any  abnormal  pulsation,  whether 
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visible  or  not ;  and  the  state  of  the  arteries  of  the  limbs.  5.  Certain 
signs  connected  with  the  veins  of  the  neck.  Mensuration  merely  gives 
more  accurate  information  with  regard  to  form  and  size.  Percussion 
discloses  : — 1.  Any  alteration  affecting  the  cai'diac  dulness  ;  and  the 
amount  of  resistance  felt  over  this  i-egion.  2.  Abnormal  dulness  due 
to  an  aneurism.  Auscultation  is  mainly  useful  for  the  investigation 
of  certain  sounds,  namely  : — a.  Sounds  connected  with  the  heart, 
(i.)  The  ordinary  cardiac  sounds,  (ii.)  Abnormal  sounds  oiiginating 
within  the  heart,  named  endocardial  murmurs,  usually  depending  upon 
some  morbid  condition  in  connection  with  the  orifices  or  valves, 
(iii.)  Pericardial  mnrmurs  ov  friction-somids,  due  to  I'ouglmess  of  the  sur- 
faces of  the  pericardium,  h.  Arterial  sounds  and  murmurs,  especially 
associated  with  the  large  arteries  of  the  chest  and  neck,  but  which  may 
also  be  observed  in  the  smaller  arteries,  c.  Venous  murmurs.  It  may 
be  mentioned  that  the  stethoscope  may  also  pi'ove  very  serviceable  in 
realizing  certain  characters  of  the  cardiac  impulse  or  of  an  aneurismal 
pulsation,  through  the  sensations  thus  conveyed  to  the  head.  Vocal 
fremitus  and  resonance  may  also  be  made  use  of  with  advantage  in 
some  cases,  as  aids  in  determining  the  limits  of  the  heart. 

I  proceed  now  to  consider  specially  the  physical  examination  of  the 
several  parts  of  the  circulatory  system. 

A.  Examination  op  the  Heart. 

Before  discussing  the  sevei-al  points  relating  to  the  physical  examina- 
tion of  the  heart,  attention  may  be  called  to  the  fact  that  in  rare 
instances  the  viscera  are  transposed,  and  then  the  signs  associated  with 
this  organ  will  be  transferred  from  the  left  to  the  right  side  of  the  chest. 

I.  Changes  in  the  Form  and  Size  of  the  Cardiac  Region. 

1.  Bulging.  This  varies  much  in  degree,  but  may  extend  from  the 
second  to  the  seventh  or  eighth  rib,  while  the  sternum  may  also  be 
partly  involved.  The  intercostal  spaces  are  either  normal  or  unduly 
prominent.  Measurement  shows  that  there  is  a  greater  distance  from 
the  nipple  to  mid-sternum  on  the  left  than  on  the  right  side.  Bulging 
is  most  liable  to  occur  in  young  persons.  Causes,  (i.)  Enlargement  of 
the  heart,  especially  hypertrophy,    (ii.)  Pericardial  effusion. 

2.  Depression.  There  may  be  a  general  falling-in  over  the  cardiac 
region  ;  or  the  spaces  are  sometimes  chiefly  affected.  Cause.  Pericar- 
dial agglutination,  with  adhesion  of  its  outer  surface  to  the  chest-wall. 

11.  Cardiac  Movements. 

The  cai'diac  movements  are  usually  investigated  by  inspection  and 
palpation,  assisted  in  some  cases  by  the  use  of  the  stethoscope.  The 
instruments  already  mentioned  may  be  required  to  give  accurate  infor- 
mation, and  it  will  be  convenient  to  offer  here  a  few  I'emarks  regarding 
the  cardiograph.  This  consists  of  an  apparatus  which  registers 
graphically  the  movements  of  the  different  parts  of  the  heart,  either 
upon  a  sphygmograph-plate,  or  on  a  revolving  cylinder.  The  description 
of  the  different  instruments  employed  will  be  found  in  physiological 
works.    The  tracing  is  named  a  cardiogram. 
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Desciui'TION  ui''  CAr!DiO(.iRAM. — The  accompanying  diagram  (Fig.  20) 
represents  a  normal  cardiogram.  In  the  line  of  ascent  two  waves  are 
seen  ;  that  opposite  a  i-epresents  the  commencement  of  the 
ventricular  diastole ;  that  at  h  is  due  to  the  auricular 
systole.  From  h  to  d  corresponds  to  the  A'entricular  im- 
pulse ;  the  wave  c  indicating  the  closure  of  the  auriculo- 
ventricular  valves,  but  it  is  not  always  at  the  exti'enie 
summit.  In  the  line  of  descent  e  corresponds  to  the  closui'e 
of  the  sigmoid  valves.  The  waves  between  c  and  d  have 
been  attributed  to  oscillations  oi'iginated  by  the  closure  of  the  aui/iculo- 
venti-iculai'  valves  ;  but  some  observers  suppose  that  they  are  ])rodiiced 
by  the  cardiograph. 

A  cardtogniphic  tracing  gives  very  accurate  indications  of  the  absolute 
and  relative  duration  of  the  ditt'erent  parts  of  a  cardiac  revolution  ;  and 
also  aft'oi'ds  information  with  respect  to  the  force  of  the  ventricular  con- 
traction, and  as  to  variations  in  the  force  and  frequency  of  the  heart's 
action.  Clinically  the  cardiograph  has  been  found  useful  in  cases  of 
aortic  regurgitation,  mitral  regurgitation  oi'  obstruction,  adhei'ent 
pericai'dium,  and  reduplication  of  the  heart-sounds.  Apart  from  the 
heart,  tlie  instrument  has  also  been  employed  to  record  the  movements 
of  pulsating  tumours  and  aneurisms. 

Iju*i:r,sE  IN  Hf.alth. — In  health  the  impulse  ])ractically  cori'esponds 
with  the  apex-beat,  which  is  usually  felt  in  the  fifth  left  interspace, 
about  1^  inch  below  and  |  inch  inside  the  nipple,  or  about  2  inches 
fi'om  the  left  margin  of  the  sternum,  over  an  ai'ea  of  about  a  square 
inch.  It  may  be  a  space  higher  or  lower,  according  to  the  shape  of  the 
chest ;  and  also  tends  to  be  raised  in  children,  and  depressed  in  old  people. 
It  is  single,  and  systolic  in  time  ;  slightly  heaving  and  gliding  downwards 
and  towards  the  left ;  gi'adual  and  not  abrupt  in  its  development. 

Impulse  in  Disease. — When  examining  the  cardiac  impulse  the  chief 
points  to  1)6  noticed  ai-e  : — I.  Its  exact  position,  and  whether  this  is 
constant  or  varies  with  different  beats  of  the  heart.  2.  Its  area  as 
seen  and  felt ;  and  if  it  is  well-defined  or  not.  3.  Its  force.  4.  The 
characters  it  presents  to  the  sight  or  touch.  5.  Its  rhythm.  6.  The 
effects  of  change  of  ]iostare  upon  it  in  certain  cases. 

1-  Position.  The  inqmlse  may  be  displaced  by  conditions  external 
to  the  heart ;  Ijy  morbid  changes  in  the  pericai'dium  ;  by  alterations 
in  the  size  of  the  lieai-t  itself;  or  by  a  combination  of  these  causes, 
(i.)  Elevation.  The  apex-beat  is  often  raised  to  the  fourth  space  or 
higher.  Causes,  a.  Pushing  up  of  the  heai't  by  some  abdominal  accu- 
mulation, such  as  ascites  or  a.n  enlarged  liver,  h.  Upwai'd  ti'action,  owing 
to  contraction  of  the  lung  from  phthisis  involving  the  left  apex,  or 
sometimes  the  i-ight,  with  the  formation  of  adhesions,  c.  Pericardial 
effiisiun,  or  adliesions  after  pericarditis,  d.  Diminution  in  the  size 
of  the  heart,  from  atrophy  or  gi'eat  loss  of  blood,  (ii.)  Ilepnssion. 
The  impulse  is  often  lowei-ed,  and  may  reach  as  low  as  the  seventh 
or  eighth  rib.  Causes,  n.  Cardiac  enlargements,  especially  hyper- 
trophy, either  general  or  affecting  the  left  side.  h.  An  aneurism  or 
other  tumour  above  the  heart,  pushing  it  down.  c.  Pericardial  efl'usion 
m  some  cases,  d.  Weakness  of  the  great  vessels,  owing  to  some 
acute  or  long-continued  illness,  allowing  the  heart  to  sink  down, 
(iii.)  Lateral  displacement,  either  to  the  right  oi'  left,  is  vciy  common, 
being  often  combined  with  elevation  or  deju'ession.  Causes,  a.  Pushing 
aside  of  the  heart  by  a   collection  of  fluid  or  gas  in  either  jileui'al 
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cavity,  especially  the  left ;  by  an  enlarged  lung,  due  to  empliysema, 
hyperti-ophy,  or  cancer ;  or  by  an  aneui-ism  or  other  tumour.  After 
such  dis]3lacement  the  heart  may  remain  permanently  adherent  in  its 
new  position,  h.  Cardiac  enlargements.  According  to  the  natiire  of 
the  enlargement,  and  the  part  of  the  heart  aifected,  the  impulse  will 
be  carried  more  to  one  side  or  the  other.  As  a  rule,  it  may  be  stated 
that  hypertrophy  tends  to  displace  the  impulse  towards  the  left ;  dilata- 
tion towards  the  right,  c.  Pericardial  effusion,  which  always  carries 
the  apex-beat  to  the  left.  d.  Contraction  of  the  lung  in  cases  of 
chronic  phthisis  ;  or  as  the  result  of  pleuris_y.  (iv.)  Occasionally  the 
impulse  alters  its  position  with  diiferent  beats  of  the  heart,  when  this 
organ  is  greatly  dilated. 

2.  Area,  and  degree  of  definition,  (i.)  The  area  of  the  cardiac 
impulse  is  often  increased  to  a  variable  extent,  being  either  well-defined 
or  the  revei'se.  Causes,  a.  Cardiac  enlargements,  especially  if  asso- 
ciated with  pericardial  agglutination,  h.  Excited  action  of  the  heart. 
c.  Undue  contact  of  the  heart  with  the  chest-walls,  either  from  reti'ac- 
tion  of  the  left  lung ;  adhesion  between  the  pericardium  and  costal 
pleura ;  pressure  on  the  heart  from  behind  by  an  enlarged  liver  or 
spleen,  or  a  tumour  ;  or  falling-in  of  the  chest-walls,  d.  Pericardial 
eifusion,  in  which  the  impulse  appears  to  be  very  extensive  and  ill- 
defined,  (ii.)  DiminisJied  area  is  observed  in  most  of  the  conditions 
which  weaken  the  impulse,  but  it  is  not  of  much  practical  impoi'tance. 

3.  Force.  This  may  be  : — (i.)  Increased  in  various  degrees.  Causes, 
a.  Hypertrophy  of  the  heart,  h.  Undue  contact  with  the  chest-walls. 
c.  Excited  action,  (ii.)  Diminished,  sometimes  to  complete  extinction. 
Causes,  a..  Functional  weak  action  of  the  heart  from  any  cause.  6.  Certain 
cardiac  diseases,  such  as  dilatation,  fatty  degeneration  or  infiltration, 
and  atrophy,  c.  Fluid  or  air  in  the  pericardial  sac ;  or,  in  exceptional 
cases,  pericardial  adhesions,  the  movement  of  the  apex  being  completely 
interfered  with.  d.  Distension  of  the  lungs,  especially  the  left,  from 
emphysema  or  hypertrophy,  in  consequence  of  which  they  come  between 
the  lieai't  and  the  chest-walls. 

4.  Characters.  The  impulse  often  presents  unusual  characters,  the 
following  being  the  most  important: — (i.)  TJndulatory  or  wave-lihe. 
This  may  be  only  visible,  or  felt  as  well.  Causes,  a.  Pei-icardial 
effusion,  b.  Dilatation  of  the  heart,  with  thin,  weak,  and  degenerate 
walls,  c.  Uncovering  of  the  heart,  with  adhesion  of  the  pericardium 
to  the  chest-walls,  (ii.)  Heaving  ov  jmsTiing.  It  is  for  the  purpose  of 
observing  this  character  that  the  stethoscope  is  useful,  through  which 
the  movement  becomes  often  very  obvious,  both  to  the  auscultator  and 
to  bystanders.  A  distinctly  heaving  impulse  is  characteristic  of  cardiac  \ 
hypertrophy,  (iii.)  In  dilatation  the  impulse  is  often  quick,  sharp,  and 
slapping,  (iv.)  When  the  heart  is  very  feeble  the  action  may  he  jerking 
ov Jiuttering .  (v.)  If  pericardial  agglutination  exists  along  with  hyper- 
trophy or  dilatation,  and  with  or  without  valvular  disease,  the  impulse 
frequently  acquires  very  peculiar  characters,  differing  in  different  cases, 
and  it  may  be  impossible  to  say  what  pai'ts  of  the  movement  are  systolic, 
and  what  diastolic.  In  some  instances  a  recession  or  indrawing  is 
observed  at  the  apex  after  the  impulse ;  and  I'arely,  in  cases  of  extensive 
agglutination,  a  curious  systolic  recession  of  the  epigastrium  is  noticed. 

•5.  Rhythm,  (i.)  Irregularity  is  often  observed,  both  as  regards 
force  and  time;  or  the  beat  may  be  intermittent.  Causes,  a.  Func- 
tional disturbance  of  the  heart's  action,    h.  Cardiac  diseases,  namely. 
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marked  dilatation,  fatty  disease,  and  some  cases  of  mitral  or  aortic 
disease.  c.  Malfoi'mations  of  the  heart,  d.  Occasionally  pericardial 
effusion  or  adhesions,  (ii.)  In  pericardial  effusion  the  impulse  some- 
times seems  fo  lag  hehind  flie  ventricular  sijstole,  as  if  the  movement  took 
some  time  to  be  conveyed  to  the  surface,  (iii-)  The  systolic  impulse 
may  appear  to  be  dmihle  or  even  treble ;  ov  a.  diastolic  impulse  may 
likewise  be  present.  Tliis  is  obsei'ved  in  some  cases  of  dilatation  and 
hypertropliy  with  ]iericardia]  adhesions. 

(i.  Effects  of  change  of  posture. — (i.)  Increased  rnnbilify  of  the  apex- 
beat  has  been  cousidei-ed  a  sign  of  pericardial  effusion,  but  it  is  not  of 
much  importance,  (ii.)  The  fact  that  tlic  impulse  does  not  alter  in 
different  postures \fi  sometimes  of  much  aid  in  determining-  the  existence 
of  adhesions — pericardial  and  pleuritic. 

Basic  and  Bi'IGAstkic  Impui-SH. — It  is  necessary  to  alhxde  briefly  to 
the  impulse  not  uncommonly  seen  or  felt  towards  the  base  of  the  heart ; 
and  to  that  iu  the  epigastrium.  Basic  impulse  is  chiefly  observed  in 
cases  whei'e  a  cavity  in  the  apex  of  the  left  lung  has  contracted,  drawing 
up  the  heai't  and  biinging  it  into  close  contact  with  the  chest-walls, 
adhesions  probably  forming ;  but  it  may  be  dixe  to  hypertrophy  about 
the  base,  affecting  the  auricle,  or  to  aneurism  of  the  heart.  Of  course  a 
pulsation  in  the  neighbouiliood  of  the  base  of  the  heart  may  be  associated 
with  the  aorta  oi'  })ulmoiuxry  artery.  A  diastolic  impulse  is  felt  under 
certain  circumstances  over  the  pvilmonary  arteiy,  due  to  the  closure  of 
the  pulmonaiy  valves.  Epigastric  impulse  is  generally  cardiac  in  origin; 
sometimes  it  is  associated  with  the  aorta;  or  is  the  result  of  regurgita- 
tion of  blood  into  the  inferior  vena  cava  or  hepatic  vein,  which  may 
even  give  rise  to  expansile  pulsation  of  the  liver.  Cardiac  epigastric 
impulse  is  either  due  to  displacement  of  the  heart,  or  enlargement  of 
the  right  ventricle  ;  or  it  may  be  the  natural  consequence  of  a  short 
thoi'ax. 

III.      PkCULIAU   SiOXSATIONS   FIOLT   OVEK   the   CaIJDIAC  RK(iION. 

1.  Thrill  or  purring  tremor.  These  terms  sufficiently  indicate  the 
special  chai'acter  of  a  jieculiar  vibratoiy  sensation  conveyed  to  the 
lingers,  which  is  indicative  of  certain  conditions  of  the  orifices  and 
valves  of  the  heart.  In  order  to  determine  the  origin  of  a  thrill,  it  is 
necessary  to  observe  its  .n^Mo/Zoji  and  synclironism.  It  may  be  requisite  to 
excite  the  heart  by  brisk  movement  before  it  can  be  felt.  The  different 
thrills  wdiich  may  be  met  with  are  as  follows,  and  more  than  one  may 
be  present  in  the  same  case: — (i.)  At  the  left  apex — a.  Systolic, 
indicating  mitral  regurgitation,  especially  if  accompanied  with  hyper- 
trophy and  mitral  obstruction,  h.  Praesystolic,  associated  with  mitral 
obstruction.  (ii.)  Systolic  in  the  second  right  interspace  near  the 
sternum,  due  to  aortic  obstruction;  or  moi'c  extensively  if  the  aorta  is 
at  the  same  time  diseased  or  dilated,  (iii.)  Diastolic,  felt  down  the 
sternum,  occasionally  observed  in  aortic  regui'gitation.  (iv.)  Very 
rarely  systolic  over  the  iniier  part  of  the  second  left  space  or  opposite 
the  third  cartilage,  indicative  of  pulmonary  obstruction,  (v.)  Presys- 
tolic in  the  fourth  left  space  or  opposite  the  fourth  cartilage.  This  is  a 
mere  curiosity,  but  has  been  said  to  accompanj^  tricuspid  obstruction. 

2.  Pericardial  friction-fremitus  is  very  exceptionally  observed  in 
pericarditis,  but  it  nuiy  be  felt  ovei'  more  or  less  of  the  cardiac  region. 
Differing  in  its  charactei-s  entirely  from  a  thi-ill,  it  gives  the  impi-ession 
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of  being  quite  superficial  and  rubbing ;  is  movable,  and  iri-egular  as 
regards  its  site  and  rhythm,  though  usually  felt  chiefly  during  the 
systole  ;  and  seldom  lasts  for  any  length  of  time.  It  may  be  simulated 
by  pleuritic  fremitus  caused  by  the  action  of  the  heart.  A  curious 
sensation  is  sometimes  felt,  due  to  the  morbid  changes  I'emaining  after 
an  attack  of  pericarditis. 

IV.    Cardiac  Percussion. 

(A.)  Cardiac  dulness. — This  is  described  as  being  sit^^er/jcmZ  and  deep. 
The  former  corresponds  to  the  part  of  the  heart  uncovered  by  lung-,  and 
is  triangular  in  shape,  being  bounded  towards  the  right  by  a  line  along 
the  middle  of  the  sternum  from  between  the  fourth  cartilages ;  and 
towards  the  left  by  a  line  extending  obliquely  from  the  same  point  to  the 
apex.  The  deep  cardiac  dulness  extends  as  far  as  the  limits  of  the  heart, 
but  requires  much  practice  in  order  to  mark  it  out. 

Cardiac  dulness  in  disease. — The  points  requiring  to  be  noticed  are : — 
1.  Position.  2.  Extent  and  directions  of  increase.  3.  Shape.  4.  Degree 
and  quality.    5.  Eifects  of  change  of  posture. 

1.  Position.  This  may  be  entirely  abnormal,  as,  for  instance,  when 
the  heart  is  displaced  to  the  right  by  pleuritic  effusion. 

2.  Extent  and  directions  of  increase,  (i.)  The  area  of  cardiac 
dulness  may  be  iiicrt'ased  more  or  less,  this  being  usually  associated  with 
some  change  in  shape.  Causes,  a.  Abnoi'mal  contact  of  the  heart  with 
the  chest-walls,  especially  when  due  to  retraction  of  the  lung.  b.  Enlarge- 
ments of  the  heai't,  the  extent  and  direction  of  the  increased  dulness 
depending  upon  the  part  of  the  heart  involved,  and  the  nature  of  the 
enlargement,  c.  Accumulation  or  clotting  of  blood  within  the  cavities, 
or  congestion  of  the  walls  of  the  heart,  especially  as  the  result  of  some 
pulmonary  obstruction,  d.  Any  liquid  or  solid  collection  within  the 
pericardium,  but  especially  effusion  from  inflammation,  the  dulness  then 
increasing  chiefly  in  an  upward  direction;  and  excess  of  fat.  e.  Increase 
of  cardiac  dulness  may  be  simulated  by  conditions  external  to  the  heart, 
for  instance,  consolidation  of  the  margin  of  the  lung  ;  accumulation  of 
fat ;  a  solid  tumour ;  or  aneurism  of  the  aorta,  (ii.)  Diminidioti  of 
cardiac  dulness  is  not  reliable  in  determining  the  condition  of  the  heart, 
but  is  often  most  useful  in  indicating  distension  of  the  lungs,  especially 
the  left.  Causes,  a.  Atrophy  of  the  heart.  6.  Great  loss  of  blood  and 
consequent  emptiness  of  the  cavities,  c.  Accumulation  of  air  in  the 
pericardium,    d.  Hypertrophy  or  emphysema  of  the  lungs. 

3.  Shape.  The  form  of  the  cardiac  dulness  often  affords  important 
evidence  as  to  the  cause  of  any  increase  in  its  extent.  In  pericardial 
eft'usion  it  tends  to  be  triangular,  with  the  base  down  and  the  apex 
upwards.  In  hypertrophy  it  becomes  elongated  vertically;  in  dilatation 
lateral  enlargement  takes  place,  especially  towards  the  right,  and  the 
outline  is  square  or  circular.  The  form  of  dulness,  however,  will  be 
modified  according  to  the  part  of  the  heart  involved,  and  the  degree  in 
which  the  two  kinds  of  enlargement  are  combined. 

4.  Degree  and  quality.  The  degree  of  dulness  sometimes  affords  a 
distinction  between  pericardial  eft'usion  and  cardiac  enlargement,  being 
more  marked  in  the  former.  If  the  pericardium  or  heart  is  calcified,  the 
percussion-note  may  become  somewhat  osteal  in  quality. 

5.  With  change  of  posture  the  dulness  due  to  pericardial  effusion 
may  be  made  to  alter  in  extent  and  form,  but  this  test  is  rarely  called 
for,  and  it  may  be  veiy  dangerous  to  cany  it  out. 
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(B.)  Resistance. — The  sensations  conveyed  to  the  fingers  on  percus- 
sion are  not  very  reliable  in  the  diagnosis  of  cardiac  affections  ;  but  the 
sense  of  resistance  is  likely  to  be  more  marked  in  pericardial  effusifui 
than  in  hypertropliy. 

V.    Auscultation  ok  the  Heart. 

(A.)  Sounds  op  the  Heart. 

It  is  essential  to  have  a  clear  comprehension  of  the  mode  of  action  of 
the  heart,  and  of  the  sounds  associated  thei'ewith,  before  auscultation  can 
be  of  any  value  in  the  investigation  of  the  morbid  conditions  of  this 
organ.  With  regard  to  the  normal  sounds,  it  is  requisite  to  know  the 
characters  of  each  :  how  these  differ  as  examination  is  made  over 
diffei-ent  pai-ts  of  the  thorax  ;  and  the  mechanism  of  their  production. 

During-  each  action  of  the  heart,  on  listening  over  the  apex-beat, 
tliere  nuxy  be  noticed  in  succession: — 1.  A  systolic  sound,  synchronous 
with  the  contraction  of  the  ventricles.  2.  A  short  silence.  3.  A 
diastolic  sound  at  the  moment  when  the  venti'icles  cease  to  contract, 
and  the  aortic  and  pulmonary  valves  close.  4.  A  longer  silence,  which 
is  again  followed  by  the  systolic  sound.  As  regai-ds  duration,  they  bear 
about  the  following  ]:)ropoi/tion  to  each  other,  dividing  an  entire  cardiac 
action  into  tenths  :  — 

Systolic  sound.        1st  interval.       Diastolic  sound.       2nd.  interval. 

_1_  _2  _3_ 

10  10  10  10 

At  the  left  ape.c,  that  is,  just  within  and  below  the  nipple,  the  systolic 
sound  is  prolonged  and  well-defined;  accentuated;  it  seems  muffled 
and  rather  deep  ;  and  is  of  rather  low  pitch.  The  diastolic  is  much 
shorter,  sharper,  and  more  abrupt  ;  clearer  ;  more  superficial  ;  and 
highei-pitched.  At  the  riglit  apex,  namely,  over  the  base  of  the 
ensiform  cartilage,  both  sounds  are  clearer  and  higher-pitched  than 
at  the  left,  and  the  systolic  is  less  accentuated,  shorter,  and  shar^jer. 
Comparing  the  sounds  at  the  hase  and  apex,  it  will  be  found  that  at  the 
base  the  diastolic  sound  becomes  relatively  the  more  marked.  It  is 
loud  and  distinct;  well-accentuated;  clear  and  often  ringing;  while 
the  systolic  sound  is  dull  and  indefinite ;  shorter  ;  and  without  any 
accent.  At  the  riglit  base,  that  is,  opposite  the  second  right  inters2:)ace 
or  third  cartilage  close  to  the  sternum,  the  sounds  are  usually  louder 
than  at  the  corresponding  point  on  the  left  side,  especially  the  diastolic. 
Finally,  it  must  be  noticed  that  the  sounds  are  genei'ally  better  heai-d 
under  the  left  clavicle  and  over  the  left  side  postei'iorly  than  over  the 
corresponding  regions  on  the  right  side.  It  is  now  generally  acknow- 
ledged that  the  systolic  sound  is  due  chiefly  to  the  tension  of  the  miti-al 
and  tricuspid  valves,  and  the  muscular  conti'action  of  the  ventricles ; 
though  it  is  supposed  by  some  writers  to  be  modified  by  the  impact  of 
the  apex  of  the  heart  against  the  chest-walls,  the  rush  of  blood  tlu'ough 
the  aortic  and  pulmonary  orifices,  and  the  vibrations  thus  set  up  in  the 
blood-currents.  The  diastolic  sound  results  mainly  from  tension  of  the 
aortic  and  pulmonaiy  valves  ;  but  partlj',  according  to  Sibson,to  tension 
of  the  whole  root  of  the  aorta. 

In  auscultatino-  the  heart  in  ordei'  to  detect  abnoi'mal  conditions  it 

o 

may  be  necessary  to  make  the  patient  stop  breathing  foi-  a  moment;  to 
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excite  the  heart  by  a  little  brisk  movement ;  or  to  examine  in  different 
post-vires.  In  order  to  compare  the  sounds  at  the  base  and  apex,  some 
authorities  recommend  the  use  of  a  double  stethoscope,  so  that  they  may 
be  heard  simultaneously,  but  the  ordinary  instrument  answers  perfectly 
^'ell. 

Heart-sounds  in  disease. — It  is  highly  important  to  attend  to  the 
ordinary  cardiac  sounds  when  investigating  for  morbid  conditions,  as 
they  frequently  afford  most  valuable  information. 

I.  Examination  of  the  sounds  at  the  left  apex. — The  stethoscope 
should  first  be  applied  over  the  apex-beat ;  and  the  following  are  the 
deviations  from  the  normal  which  may  be  met  with : — 

1.  Changes  in  intensity  and  apparent  depth. — (i.)  Intensity 
■increased.  Causes,  (a.)  Excited  action  of  the  lieart.  (b.)  Approxima- 
tion of  the  heart  to  the  chest-walls,  when  the  sounds  also  appear  to  be 
superficial,  (c.)  Combined  hypertrophy  and  dilatation,  j^ai'ticularly  if 
the  valves  are  somewhat  hypertropliied  at  the  same  time,  (d.)  Deficient 
quantity  or  a  watery  condition  of  the  blood,  (ii.)  Intensity  diminished. 
Causes,  (a.)  Feeble  action  of  the  heart,  (b.)  Certain  organic  cardiac 
affections,  namely,  atrophy  ;  simple  or  concentric  hypertrophy ;  dilata- 
tion, with  thinning  of  the  walls ;  changes  in  the  muscular  walls, 
■especially  fatty  disease,  but  also  softening  associated  with  fevers,  and 
fibroid  or  cancerous  infiltration,  (c.)  Collections  of  fluid,  air,  or  much 
solid  material  in  the  pericardial  sac.  (d.)  Distension  of  the  left  lung 
by  emphysema  or  hypertrophy.  In  the  last  two  conditions  the  sounds 
appear  to  be  deep,  in  consequence  of  imperfectly-conducting  materials 
intervening  between  the  lieai't  and  the  parietes  of  the  chest. 

2.  Changes  in  characters. — The  pitch,  quality,  find  degree  of  clear- 
ness of  the  .systidic  sound  may  give  important  information  as  to  the 
condition  of  the  valves  and  walls  of  the  heart ;  and  aLso  as  to  the 
quality  of  the  blood.  In  mai^ked  hypei'ti'ophy  without  dilatation  the 
sound  becomes  toneless,  dull,  obscure,  muffled,  and  of  very  low  pitch. 
In  dilated  hypertrophy  with  some  thickening  of  the  valves  it  may  be 
booming,  clanging,  or  musical.  When  the  heart  is  merely  dilated  it 
is  often  high-jjitched,  abi'upt,  and  clicking  or  slapping.  Aneemia 
frequently  causes  the  systolic  sound  to  become  unusually  sharp,  clear, 
and  high-pitched.  The  heart-sounds  are  said  to  be  impure  when  they 
are  wanting  in  clearness  and  definition.  This  may  be  due  to  thickening 
of  the  valves,  irregular  tension,  or  non-synchronous  closure  of  the 
diff'ei'ent  cusps. 

3.  It  is  sometimes  important  to  notice  the  length  of  the  systolic 
sound ;  and  to  compare  the  relative  lengths  of  the  sounds  and 

intervals.  For  instance,  in  dilatation  with  hypei'ti'ophy  the  systolic 
simiul  is  very  prolonged;  there  may  be  hardly  any  diastolic  sound;  and 
the  intervals  are  shortened.  In  mere  dilatation  the  diastolic  sound  often 
becomes  the  longer  one,  so  as  to  simulate  the  , systolic,  which  is  much 
shortened.  The  first  sound  at  the  left  apex  is  also  usually  remarkably 
short  and  abrupt  in  mitral  obsti'uctive  disease. 

II.  Comparison  of  the  sounds  in  differunt  parts  of  the  chest. — It 
is  often  of  advantage  to  compare  the  sounds  ovei-  different  parts  of  the 
thor"ax,  but  especially  at  the  apex  and  base  of  the  lieai't ;  and  at  tbe 
right  and  left  apex  or  base.  As  illustrations  of  the  knowledge  thus  to 
be  gained  the  following  are  impoi'tant : — 1.  If  the  sounds,  being  weak 
at  the  apex,  are  loiider  at  the  base,  this  serves  to  distinguish  pericardial 
effusion  from  dilatation  or  fatty  heart.    2.  Greater  intensity  at  the  right 
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apex  tliau  the  left  shows  either  displacement  oi"  right  enlargement  of 
the  heart;  or  that  this  organ  is  unusually  covered  by  some  imperfectly- 
conducting  material,  especially  an  emphysematous  lung.  3.  Marked 
loudness  and  accentuation  of  the  second  aortic  sound  at  the  base  often 
indicates  obstruction  in  the  genei'al  circulation,  either  due  to  degenera- 
tive changes  in  the  vessels,  or  to  renal  disease,  especially  the  granular 
kidney,  giviiig  rise  to  increased  arterial  tension.  This  may  be  associated 
with  a  very  weak  first  sound,  owing  to  degeneration  of  the  cardiac 
wails.  A  change  in  the  aortic  sound  may  also  depend  on  I'oiumcncing 
changes  in  the  valves,  a  dilated  aorta,  or  aortic  aneurism,  -l.  Louder 
soauds  at  the  left  base  than  the  right,  particularly  the  diastolic,  indicate 
that  there  is  some  disease  affecting  the  passage  of  blood  throagli  the 
miti'al  orifice,  so  that  the  pulmonary  circulation  is  overloaded,  and 
tlie  pulmonary  artery  distended.  5.  Any  condition,  either  in  con- 
nection with  the  heart  itself  or  extei'nal  to  it,  which  alters  the  position 
of  this  organ,  will  cori'espondingly  modify  the  sounds.  For  example,  in 
left  pleuritic  effusion  they  ax'C  transferred  to  the  right  side  of  the  chest. 
G.  The  extent  and  direction  of  conduction  of  the  sounds  may  be  useful 
in  determining  the  presence  of  disease  in  other  oi'gans.  Thus,  in  con- 
solidation at  the  apex  of  the  right  lung  they  are  very  often  decidedly 
louder  under  the  right  clavicle  than  the  left.  In  right  basic  pneumoiiia 
they  are  fi'equently  very  marked  over  the  corresponding  part  of  the 
chest.  On  the  left  side  the  heart-sounds  may  be  loudly  heax'd  poste- 
riorly, on  account  of  compression  or  consolidation  of  the  lung.  Cavities 
in  tlie  lungs  may  intensify  these  sounds  considerably,  or  sometimes  impart 
to  them  unusual  cliai'acters,  such  as  a  peculiai'  hollowness  or  a  metallic 
quality. 

III.  RiiDL'PLiOATiON. — This  term  implies  a  donhling  of  either  of  the 
sounds  of  the  heart.  The  second  sound  is  more  often  affected  than  the 
first,  ljut  both  may  be  reduplicated  in  the  same  case.  The  slower  the 
action  of  the  heart,  the  more  easily  is  the  doubling  ap]:)i'eciated,  and 
very  rapid  action  may  abolish  it.  This  phenomenon  has  received  much 
attention  of  late  years,  and  has  Ijccn  particularly  discussed  by  Dr.  James 
Barr,  of  Livei'pool. 

With  regard  to  the  cause  of  reduplication  of  the  fimt  sound,  it  is 
generally  considered  to  be  due  to  asynchr'onism  in  the  action  of  the  two 
sides  of  the  heai't.  Dr.  Barr  refers  it  definitely  to  "want  of  synclu'd- 
neity  in  the  closure  and  tension  of  the  tricuspid  and  mitral  valves,  or  in 
the  initial  stages  of  contraction  of  the  right  and  left  ventrich's."  Other 
views  are,  however,  entertained,  namely,  that  it  is  the  I'esult  of  the  reso- 
lution of  the  first  sound  into  its  component  elements  ;  of  non-synchi'onism 
in  the  tension  of  the  different  segments  of  the  auriculo-ventricular 
valves,  owing  to  absence  of  peifect  uniformity  in  the  contraction  of  the 
pa])illary  muscles  (Guttmann);  of  a  double  click  of  the  left  or  right 
aui'iculu-ventricular  valves  (D'Espine)  ;  ^vhile  some  maintain  that  the 
first  part  of  the  I'eduplicated  sound  is  caused  b}'  the  ani-iculai'  systole, 
when  the  auricle  is  hyperti'ophied  and  acting  energetically — in  short,  that 
it  is  prtesystolic.  The  auricle  is  thus  supposed  to  produce  a  sound  by 
its  own  contraction  (Johnson)  ;  or  by  the  effect  of  its  action  u])(in  the 
valves  (Sansom,  Cruttmann).  Doubling  of  the  second  tiuuntl  is  alnujst 
universally  I'cgarded  as  being  due  to  asynchronism  in  the  closui'e  and 
tension  of  the  aortic  and  pulmor»aiy  vah'es  ;  but  Guttmann  has  also 
attributed  this  phenomenon  to  asynchi-onous  closui'e  of  the  individual 
seo-ments  of  the  seniilunai'  valves,  and  to  auricular  action. 
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With  respect  to  the  causes  of  the  asynchronism  on  the  two  sides, 
which  is  generally  assumed  to  account  for  reduplication,  there  is  also 
a  difference  of  opinion.  Usually  it  is  supposed  that,  in  the  case  of  the 
first  sound,  it  is  due  to  excess  of  blood-pressure  in  one  or  other  ventricle, 
retarding  the  closure  of  its  auriculo-ventricular  A^alve  ;  in  the  case  of  the 
second  sound,  to  excess  of  blood-pressure  in  the  aorta  or  pulmonary 
artery,  accelerating  the  occlusion  of  the  respective  valves.  Dr.  Barr, 
hovs^ever,  maintains  "that  relatively  greater  blood-supply  to  one  or  other 
ventricle  does  not  retard  the  closure  of  its  auriculo-ventricular  valve, 
but  more  quickly  overcomes  the  inhibitory  action  of  the  vagus,  stimu- 
lates that  ventricle  to  initiate  contraction,  and  first  apply  tension  to  its 
auriculo-venti'icular  valve,  which  perhaps  may  be  more  readily  affected 
on  account  of  the  hyper-distension  of  the  ventricle,  and  thus  produces 
the  first  element  of  a  duplex  first-sound."  Regarding  the  second  sound, 
he  holds  "  that  duplication  does  not  directly  depend  on  high  tension  in 
one  or  other  artery,  but  is  owing  to  asynchronism  at  the  end  of  ventricu- 
lar contraction  and  the  consecutive  reaction  of  the  pulmonary  artery  and 
aorta,  with  tension  of  their  respective  valves." 

Reduplication  is  often  physiological,  being  observed  in  health, 
especially  in  relation  to  the  act  of  respiration.  Doubling  of  the  first 
sound  occurs  at  the  end  of  expiration  or  commencement  of  inspiration  ; 
of  the  second  sound,  at  the  end  of  inspiration  or  commencement  of 
expiration.  This  phenomenon  is  also  present  in  cei'tain  cases  of  Bright's 
disease,  and  doubling  of  the  second  sound  has  been  noticed  in  connec- 
tion with  mitral  constriction,  aortic  stenosis,  and  certain  pulmonary 
affections  which  obstruct  the  circulation. 

The  exact  characters  presented  by  i^eduplicated  sounds  vary,  and  there 
is  sometimes  a  danger  of  mistaking  them  for  a  murmur.  One  form  of 
reduplication  is  that  which  has  been  called  hrnit  de  galop  by  Potain, 
who  noticed  it  in  cases  of  hypertrophy  of  the  heart  associated  with 
granular  kidneys,  but  it  may  be  present  in  other  conditions.  As  Dr. 
Barr  rightly  observes,  this  h-idt  is  not  a  galop  but  a  canter. 

(B.)  Endocardial  Murmurs. 

An  endocardial  mm-mnr  or  hruit  is  usually  associated  with  one  of  the 
cardiac  orifices,  being  either  one  of  the  ordinary  sounds  altered  in  its 
characters,  or  altogether  a  new  sound.  With  regard  to  the  immediate 
cause  of  a  cardiac  murmur,  it  does  not  depend  upon  the  friction  of  blood 
against  rough  or  irregular  surfaces,  as  was  at  one  time  supposed,  for  a  thin 
layer  of  motionless  fluid  exists  between  the  blood-current  and  any  such 
surface.  It  is  due  to  the  passage  of  the  blood  through  a  narrow  orifice  into 
a  wider  space  beyond,  and  has  been  attributed  either  to  certain  "  fluid 
veins  "  which  produce  sonorous  vibration,  or  to  friction  between  the 
fluid  particles  of  the  blood.  In  order  to  determine  the  site  of  produc- 
tion, and  the  immediate  cause  of  any  murmur,  it  is  necessary  to  obsei've : — 
1.  The  seat  of  its  greatest  intensity.  2.  The  directions  in  which  it  is 
conducted.  3.  Its  time,  whether  systolic,  diastolic,  prsBsystolic,  or  post- 
diastolic. These  being  the  essential  points,  it  is  always  advisable,  how- 
ever— 4.  To  attend  to  certain  other  particulars,  especially  the  duration, 
loudness,  quality  or  character,  and  pitch  of  a  miirmur ;  and  its  effect 
upon  the  ordinary  cardiac  sounds.  Thus  a  tolerably  accurate  conclusion 
may  be  arrived  at  with  regard  to  the  actual  cause,  and  especially  the 
conditions  of  the  valves  and  orifices  upon  which  the  murmur  depends ; 
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the  state  of  the  heart's  walls,  and  the  nmnmn-  in  which  this  oi-o-an  is 
acting- ;  and  the  quality  of  the  blood. 

GliNHRAr.  OUTLINE  OP  CAUSKS  OK  MUUMUR.S.— 1.  In  the  lavg-e  majority  of 
cases  a  cardiac  murmur  depends  upon  some  morbid  condition  in  connec- 
tion with  one  of  the  orifices,  which  either  causes  obstrndion  to  the  onward 
passage  of  the  blood,  or  permits  r^.^/^-qriVa^io/t  owing- to  imperfect  closure 
ot  the  valves.     {,.)  Ohstructiou  may  arise  from:— a.  Constriction  at 
or  about  an  oriHce,  its  margins  being  generally  thickened  at  the  same 
time.    b.  home  direct  impediment,  as  from  much  enlaro-ed  and  nodu- 
lated or  adherent  valves,  which  cannot  fall  back.    c.  External  pressure 
by  a  tumour,  fibrous  tliickening,  or  other  morbid  condition   or  by  the 
stethoscope,    d.  Twisting  of  an  orifice,  with    a  wrong-  direction  of 
f'^^'ff'it  "t'    blood,  consequent  upmi  displacement  of  the  heart 
(ii.)  Begiirgifahou  ijiRj  he  due  to -.—a.  Mere  widening  of  an  orifice  the 
valves  not  enlargmgin  proportion,  b.  Organic  changes  in  the  valves  which 
prevent  them  from  performing  their  functions  properly,  such  as'actual 
destruction  or  rupture,  perforation,  contraction,  thickening  and  rio-idity  or 
adhesion  to  the  walls  of  the  heart  or  to  each  other,    c.  (Jrganic  chano-es'  in 
the  appendages  of  the  valves,  namely,  the  chordaj  tendine,u  or  musculi 
papiUares,  interfering  with  their  closure,    d.  Mere  irregular  action  or 
altered  position  of  the  musculi  papillares,  which  prevents  the  valves  from 
talhng  into  their  places  at  the  proper  time  or  in  the  ],r„per  manner 
e  Degeneration  at  the  root  of  one  of  the  great  arteries,  mterferino-  with 
the  adaptation  of  its  valves.    2.  Mere  roughness  of  the  endocardium  mav 
cau.se  a  murmur,  especially  when  due  to  endocarditis,  and  particularly  if 
m  the  vicinity  of  the  orifice.    3.  Fibrinous  coagula  among  the  column;^ 
carnea^  or  upon  the  surface  of  the  valves  occasionally  o-ive  rise  to  a 
niunnur.    4.  Cardiac  murmurs  may  depend  upon  cei-tain  uncommon 
morbid  conditions,  such  as  sacculated  aneurism  of  the  heart  •  abnornvil 
communications  between  tlie  cavities  of  the  heart,  or  betwet'n  either  of 
these  and  one  of  the  great  vessels  :  or  dilatation  of  the  aorta  at  its  com- 
mencement, the  orifice  being  unaltered.    5.  An  abnormal  condition  of 
the  blood  is  liable  to  cause  a  murmur,  especially  antemia      6  E.xcited 
cardiac  action  may  render  the  sounds  rough  and  murmur-like  Murmurs 
have  been  appropriately  divided  into  organic  and  inorganic,  accordino-  as 
tliey  are  associated  or  not  with  positive  organic  mischief.    The  laWer 
will  be  presently  alluded  to  separately. 

Characters  of  murmurs  at  the  several  ORiFfCEs.— Theoretically  there 
may  be  two  murmurs  in  connection  with  each  of  the  four  chief  orifices 
01  the  heart,  one  indicating  c^stniction,  the  other  reciurqitation  ;  but 
on\j  mitral  iiud  aorhc  murmurs  are  n.sually  met  with,' those  associated 
\Mtli  the  fncspid  Rnd  pulmonary  orifices  being  exceptional 

1.  Mitral  MurBiurs.— These  are  loudest  over  or  just  above  the  apex- 
beat,  being  cH)uducted  more  or  less  round  the  left  side  in  an  outward 
direction,  and  also  heard  to  a  variable  extent  upwards  towards  the  base 

i.  hegurgitanf.  Systolic  in  time,  this  murmur  is  generally  of  medium 
or  low  pitch,  but  varies  much  in  its  other  characters  ;  it  is  not  uncom- 
monly more  or  less  blowing.  It  may  be  so  loud  as  to  be  heard  exten- 
sively over  the  chest,  but  is  not  often  distinct  at  the  base  of  the  heart 
and  m  many  cases  becomes  abruptly  fainter  on  passing  the  stethoscope 
m  tins  direc  ion.  It  is  said,  however,  that  a  mitral  regurgitant  murmur 
IS  occasionally  loudest  a  httle  to  the  outside  of  the  pulmonary  area,  or 
may  even  only  be  heard  here.  This  has  been  explained  by  Naunyn  by 
the  fact  that  the  appendix  of  the  left  auricle  impinges  upon  the  chest  at 
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this  point,  and  he  attributes  it  to  the  better  conduction  of  the  murmur 
alon^the  course  of  the  regargitating  blood,  the  fluid  veins  producing 
sonorous  vibrations  louder  at  the  point  of  impingement  than  at  that  of 
orio-in  •  and  the  dilated  auricle  being  closer  than  usual  to  the  surface  of 
the^ch^st,  and  therefore  nearer  to  the  ear.  The  murmur  is  commonly 
well-conducted  directly  backwards  round  the  left  side,  being  perceptible 
behind  in  the  left  vertebral  groove,  or  even  sometimes  m  tie  right 
especially  between  the  sixth  and  ninth  dorsal  vertebrae  The  exact 
direction  of  conduction  of  this  murmur  has  been  supposed  to  indicate 
which  flap  of  the  valve  is  mainly  involved,  the  aortic  flap  being  said  to 
be  implicated  if  the  murmur  takes  the  direction  ot  the  axilla,  the  outer 
flap  if  it  is  conducted  away  to  the  left  of  the  nipple. 

2    Obsiructive  or  constrictive.    Usually  an  obstructive  mitral  murmur 
is  post-diastolic  or  prtesystolic,  being  entirely  a  new  sound,  and  having 
no  connection  with  the  normal  diastolic  soand.    In  some  cases  how- 
ever   it  seems  to  begin  almost  simultaneously  with  this  sound,  and 
to    continue    through  the   entire  interval.      Some    observers  have 
noticed  a  separate  diastolic  murmur  m  mitral  obstructive  disea  e, 
either  existing  alone  or  separated  by  a  very  short  silence  from  the 
priystolic  nmrmur.     Dr.   George  Balfour   describes   it   as  always 
Tli-htly  musical,  and  as  heard  either  over  the  mitral  area,  or  wl  eie 
the  fourth  rib  ioins  the  sternum  on  the  left  side.    The  explanation 
usually  given  of  the  mitral  obstructive  murmur  is  as  follows  :-As 
soon   as   the   ventricle   ceases   to  eontract   the  mitral   valves  fall 
back,  and  the  orifice  becomes  patent.    The  blood  which  has  collected 
in  the  auricle  quietly  passes  through  for  a  while;   but  finally  the 
auricle,  being  distended,  suddenly  contracts,  and  drives  on  the  blood 
with  some  force  through  the  mitral  opening,  this  being  immediate  y 
7o l  owed  by  the  ventricular  systole.    It  is  at  the  time  of  this  anncular 
coi  traction  that  the  murmur  is  usually  perceived,  and  hence  ^t  has  been 
called  "auricular-systolic."    It  may  in  some  cases,  however,  be  heard 
di  -ino-  the  whole  of  the  period  that  the  blood  is  passing  through  the 
orifice"     Hence  the  length  of  this  murmur  varies,  but  it  is  usually 
rather  short.    Its  intensity  is  not  very  great  as  a  rule  but  even  when 
t  is  loud  the  extension  of  its  conduction  towards  tlie  axilla  is  «^nch  less 
than  that  of  the  regurgitant  murmur,  it  being,  indeed,  often  confined  to 
a  very  limited  areTa,  while  it  is  only  veiy         P^'^°"^  l"^.*^^ 
balk     It  seems,  however,  to  be  more  conducted  towards  the  right  than 
the  systolic  murmur.    Mitral  obstructive  murmur  may  only  be  hearf  m 
the  recumbent  or  erect  posture  respectively,  and  is  often  brought  out  or 
made  more  evident  by  exercise.    The  pitch  of  this  murmur  is  low,  and 
ra  ttralmost  alwa/s  harsh,  sometimes  very  much  so,  being  almos 
S  no-     The  late  Dr.  Fagge  described  it  as  churning  or  grinding.  It 
fs  Swed  by  a  very  short  and  sharp  systolic  sound,  often  "-tak-^ 
the  second  sound.    Mitral  obstructive  murmur  may  disappear  for  a  time 

"'iTmul?™  m'Sned  that  the  explanation  of  the  mitral  obstructive 
mi  imur  V-t  given  is  not  universally  accepted.    The  late  Bai^lay 
\\c;Jc\  that  it  is  really  a  systolic  murmur,  produced  at  the  com- 
^Zc:ZntT^^^^^^  of' the  ventricle,  and  tl- view  has  been 

To  a^n  advocated  by  Dr.  Dickinson.  It  has  also  been  affirmed  that  a 
Smurliavtg  til  J  characters  of  mitral  obstructive  murmur  is  occa- 
dmiallv  heard  where  there  is  no  actual  organic  obstruction 

n   Ao^ic  Murmurs.    I.  Obstructive.    Most  marked  at  the  base  of 
th"hetit  genera"  over  the  sternum  and  in  the  contiguous  portion  of 
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the  second  right  space,  an  aortic  obstructive  murmur  is  condnnt.  1 

vertebra,  but  sometimes  Tt  cLi  be  heL  .^   T  '7''''^' 

and  even  on  the  H^'h    s  de     I  W    .tt  wit^f:  ^  ^"^'^-^^ 

which  the  murmur '^vas  so  loud  a^L  be  Wd  over  'tV"  1'"?'  "J 

lyegiirgdant.     Ihis  murmur  is  usually  loudest  over  tbp  .f. 
opposite  the  third  space  or  fourth  cartilage,  wt  co^diL^HliT' 
downwards    along   the    sternum    so   +li«f  if         "  conducted  chiefly 

numiuir  mav  be    louilesf   litre      Tlii,    1        I  ,  . 

W.lte,.  F„„e..   ,0  indicate   that  ,1  e  i^eri  r"„/"i;F,?:f  ''^^ 

iii.  Tricuspid  Murmurs.    These  are  hparri      ti,o    ■  i  ^ 
^s,  over  the  junction  of  the  xirdioid  ca  ^i £  and  Z  ^     f''"-^'  ^^""^ 
ducted  a  little  upwards  and  t,^  eithL  Sd    ^  'SS'  'Se^ 

tation  is  common  at  the  tricuspid  orifice  but  ^      i  ^^g>^^^8-i- 

enlargement  of  the  openiuo  ami  ns  fK.       i\  •       '^"^  ^^re 

.1 '^T'x?!^^"^^"^^^  -^^^s^y  ^iirmurs.  The^e  are  pbipfl,-  ri  i  . 
the  left  base,  about  the  second  space  and  tS/ fi  ■<^n^l^h\e  at 

11:  r  Six  r  i? 

under  my  notice  •  tl  e  '    er  i^  0^,1     l"'''  have  c-ome 

-ith  a  systolic  mVi  mill  "^^^      ^^^^^^  -^«oeiated 

it  ^^t"i;^'j;:sH^;^S;;rm''"-'^^''r*  particulars, 

fer;fS£ii^^ 

t-phy,  dilatation   o   dt;,"^^^^^^^  '"'^''^ ^  ^"'T^^  ^^'P^- 

cardiac  action.    (    The  "rei  nce  nf  T  "'"'^  regularity  of  the 

7.  The  existPnr.p  nf  f    P^^'^^''"^^  of  two  murmurs  at  the  same  orifice 

8.  The  st'at     thetlood?  >-™-         different  orificS; 


516 


THEORY  AND   t'RACTICE  OP  MEDICINE. 


Inorganic  murmurs. — A  brief  summary  may  be  given  here  of  the 
inoi'gaiiic  cardiac  murmurs  Avhich  may  be  met  with.  1.  Anmnic.  This 
usually  corresponds  in  position  to  a  pulmonary  systolic  murmur,  and  is 
somewhat  blowing  or  whithng  in  quality.  It  may,  however,  be  situated 
over  the  aorta,  or  be  heard  at  all  the  orifices.  Excited  action  of  the 
heart,  pressure  with  the  stethoscope,  and  the  erect  jaosture  intensify  an 
anaemic  cardiac  murmur.  This  murmtir  has  been  commonly  supposed 
to  be  jjroduced  at  the  pulmonary  orifice,  and  to  be  due  either  to  the 
watery  state  of  the  blood ;  to  pressure  upon  the  pulmonary  artery  with 
the  stethoscope ;  or  to  unusual  vibration  of  the  walls  of  the  artery  or  its 
valves,  in  consequence  of  their  being  in  a  relaxed  condition.  Some 
authorities,  however,  among  whom  is  Dr.  Geoi'ge  Balfour,  maintain  that 
the  murmur  is  that  of  mitral  regurgitation,  conducted  to  the  left  auri- 
cular appendix,  as  already  explained,  and  due  to  dilatation  of  the  heai-t,- 
associated  with  the  ansemic  condition.  Parrot's  theory  is  that  the  murmur 
is  of  tricusj^id  origin ;  while  others  have  localized  it  in  the  aorta.  An 
aortic  systolic  miirmur  is  said  to  be  developed  late  in  an  anaemic  case,  and 
to  be  due  to  the  lai'ge  blood-wave  sent  on  by  the  dilated  and  hyper- 
trophied  heart  (Bean).  2.  It  is  generally  believed  that  a  murmur  may 
result  from  irregular  action  of  the  musculi  papiUares  in  the  left  ventricle  ; 
being  of  the  nature  of  a  slight,  or  occasionally  of  a  tolerably  marked, 
though  inconstant,  mitral  regurgitant  murmur.  It  is  usiially  associated 
with  chorea,  but  may  depend  upon  a  very  feeble  or  irregularly-acting 
heart.  Many,  however,  deny  the  possibility  of  a  murmur  being- 
originated  in  this  way,  and  attribute  the  inorganic  murmur  in  chorea  to 
dilatation  of  the  heart  and  consequent  mitral  regurgitation.  3.  Excited 
cardiac  action  or  irregular  palpitation,  especially  if  associated  with 
enlargement  of  the  heart,  may  cause  the  first  sound  to  become  rough 
and  murmur-like,  particularly  at  the  base.  4.  Ttvisting  of  the  heart  may 
give  rise  to  a  basic  systolic  murmur.  5.  External  pressure  generall}' 
leads  to  an  aortic  obstructive  murmur,  but  occasionally  the  murniui-  is 
seated  at  the  pulmonary  orifice.  6.  Murmurs  due  to  clots  in  the  heart  ai'e 
usually  systolic,  and  connected  with  the  right  orifices. 

(C.)  Pericardial  Sounds. 

I.  Pericardial  murmurs,  or  friction-sounds.  A  pericardial  friction- 
sound  depends  upon  the  rubbing  together  of  roughened  siirfaces  of  the 
pericardium  during  the  cardiac  action.  The  roughness  may  be  due  to 
excessive  vascularization  ;  exudation  or  its  remains  ;  coagulated  blood ; 
or  tubercle  or  cancer. 

Characters. — In  the  following  desci'iiation  of  a  pericardial  friction- 
sound,  the  differences  between  this  sound  and  an  endocardial  murmur 
will  be  evident.  1.  Its  seat  and  extent  are  very  variable,  but  frequently 
its  point  of  greatest  intensity  does  not  correspond  to  that  of  any  endo- 
cardial murmur ;  while  it  is  usually  abruptly  limited  even  when  loud, 
and  is  not  conducted  in  the  directions  characteristic  of  endocardial 
sounds.  It  is  moi'e  frequent  towards  the  base  than  at  the  apex.  2.  It 
appears  to  be  distinctly  superficial  as  a  rule.  3.  Great  variety  is  observed 
as  regards  the  intensity,  quality,  aud  pitch  of  a  friction-sound.  Usually  it 
is  more  or  less  ruhhing  and  rough  in  quality,  but  may  be  clicking,  creak- 
ing, or  grating,  and  Walshe  describes  churning  and  continuous-rumbling  J 
varieties,  due  to  the  presence  of  fluid.  It  may  differ  over  different  parts 
of  the  cardiac  region.  4.  The  rhythm  may  be  systolic,  diastolic,  or  both, 
but  very  often  it  is  in-egular,  not  corresponding  exactly  to  either,  and 
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varying  with  each  beat  of  the  licart.  A  double  murmur  of  maximum 
intensity  at  tlie  same  spot  is  considered  very  characteristic  of  pericardial 
origin.  In  many  cases  the  Jieart-sounds  may  be  lieard  quite  distinctly 
through  the  friction-sound.  6.  Pressui-e  with  the  stethoscope  frequently 
materially  modifies  a  pericardial  murmur,  by  hicreasing  its  area  or 
intensity;  altering  its  rhythm;  raising  its  pitch;  or  rendering  it  rougher 
iu  cjuality.  6.  Bending  the  body  forwards  is  said  to  intensify  peri- 
cardial friction,  but  this  is  not  reliable.  It  may  disappear  in  tlie  sitting 
posture  ;  and  a  change  in  position  may  affect  that  of  the  murmur,  slujuld 
tiuid  be  present  in  the  pericardium.  7.  A  quick  iiispirati(m  in  some 
cases  intensifies  friction-sound,  and  raises  its  pitch.  8.  Rapid  changes 
ai'e  liable  to  take  place  during  the  progress  of  the  case,  as  regards  the 
site,  extent,  rhythm,  and  characters  of  a  pericai'dial  murmur. 

It  is  necessary  to  mention  that  a  pei'icardial  murmur  may  be  simulated 
by  pleuritic  friction,  modified  by  the  cardiac  action.  Its  situation,  which 
is  generally  about  the  left  border  of  the  heart;  marked  irregularity; 
and  cessation  when  the  breath  is  held,  will  usually  serve  to  distinguish 
tlie  latter. 

11.  A  pericardial  splasliing-sound  has  been  described,  developed  by 
succussiou,  and  due  to  the  presence  of  air  and  fluid  in  the  sac,  liut  it  is 
extremely  rare. 

E.  Examination  of  t'he  Arteries. 

In  directing  physical  examination  to  the  arterial  system,  it  is  well  to 
attend  first  to  the  great  vessels  of  the  chest  and  neck ;  and  afterwards 
to  the  arteries  of  the  limbs,  especially  the  brachial  and  i-adial. 

(A.)  Examination  of  the  arterii':s  of  the  chust  and  neck. — The 
chief  abnormal  conditions  which  may  be  observed  in  connection  with 
these  vessels  may  be  thus  summarized  : — 

I.  IiOcal  bulging,  which  may  be  caused  by  aneurism. 

II.  Changes  in  tiie  amount  and  characters  of  pulsation.  These 
are  usually  detei'iiiined  by  itmpection,  and  2Mlpatioii,  but  the  stethot^cojje 
gives  material  aid  in  some  cases,  while  the  paper-flag  apparatus  or  the 
cardiograph  may  be  sometimes  used  with  advantage.  1.  Excessive 
pulsation  may  be  associated  with  : — a.  Excited  action  of  the  heart. 
b.  Hypertrophy  of  the  left  ventricle,  c.  Aortic  regurgitation,  which 
is  also  characterized  by  an  immediate  collapse  of  the  arteries,  d.  An 
atheromatous  conditi(m  of  the  vessels,  especially  with  dilatation. 
e.  Aneurisms  of  various  kinds,  which  present  a  limited  impulse,  usually 
expansile  and  heaving.  2.  In  cases  of  mitral  regurgitation  there  is  some- 
times almost  an  entire  absence  of  pulsation  in  the  carotids  and  subclavians, 
even  when  the  heai-t  is  much  hypertrophied,  and  is  acting  powei'fully. 

III.  Thrill.  An  arterial  thrill  may  depend  upon: — 1.  Anannia. 
2.  External  pressure.  3.  Diseased  vessels  and  aneurism,  especially 
general  dilatation  accompanied  with  atheroma  or  calcification.  A  thrill 
may  be  felt  in  the  suprasternal  notch,  owing  to  the  aorta  being  thus 
affected. 

IV.  Abnormal  dulness  and  resistance.  The  only  morbid  condition 
of  an  artery  wiiicli  can  give  rise  to  this  physical  sign  is  an  aneuiism. 

V.  Sounds  and  murmurs.  1.  Two  sounds  aie  said  to  be  usually- 
heard  in  health  in  connection  with  the  carotid,  and  often  with  the  sul)- 
clavian,  being  the  conducted  sounds  from  the  aoi'tic  orifice,  though 
Guttmann  attributes  the  sound  accompanying  arterial  exjiansion  partly 
to  the  vibrations  iu  its  wall.    This  sound  is  also  sometimes  heard  in  the 


518 


THEORY  AND  PRACTICE  OF  MEDICINE. 


brachial,  the  abdominal  aorta,  and  the  femoral.  Pressure  over  an  artery 
with  the  stethoscope  will  readily  produce  a  murmur  at  the  time  of  the 
arterial  expansion.  This  is  well  observed  in  connection  with  the  third 
part  of  the  subclavian  artery,  especially  if  the  heart  is  acting  forcibly  or 
is  hypertrophied,  or  if  there  is  anaemia.  The  anaemic  muimur  is  usually 
very  easily  produced  ;  of  high  pitch,  and  blowing,  whiffing,  or  whizzing 
quality  ;  and  may  be  heaixl  extensively  along  the  arteries.  Tripier  has 
attributed  to  the  arteries  a  cephalic  miirmur  heaixl  in  anaemia  over  the 
mastoid  process,  the  occiput,  and  the  eyeball.  A  double  mui'mur  is 
sometimes  produced  in  anaemia  by  pressure  over  the  femoral  artery. 
2.  Murmurs  in  the  arteries  may  be  associated  with  diseases  affecting 
the  aoi'tic  orifice,  and  it  is  affirmed  that  occasionally  mitral  murmurs 
are  faintly  heard  in  the  carotids.  Aortic  murmurs  are  conducted  more 
or  less  along  the  arteries.  In  aortic  incompetence  the  sudden  tension  of 
the  arterial  walls  with  each  cardiac  systole  gives  rise  to  a  sound,  and  a 
double  sound  or  murmur  may  be  sometimes  present,  or  is  brought  out 
by  pressure  over  the  femoral  artery  in  such  cases.  3.  Pressure  by  a 
tumour,  enlarged  glands,  or  fibrous  thickening  and  adhesions,  may  cause 
an  arterial  murmur.  One  of  the  best  examples  of  this  mode  of  causa- 
tion is  the  subclavian  murmur  heard  above  or  below  the  left  clavicle  in 
some  cases  of  phthisis.  4.  Arterial  murmurs  may  be  associated  with 
morbid  conditions  affecting  the  vessels  themselves,  including — a.  Rough- 
ness of  the  inner  sui'face  of  an  artery,  due  to  atheroma,  calcification, 
erosion,  exudation,  or  fibrinous  coagula.  h.  Change  in  the  form  of  an 
artery,  namely,  aneurism,  in  which  the  murmur  may  be  systolic,  dias- 
tolic, or  both  ;  and  coarctation,  c.  Abnormal  communication  between 
a  large  arteiy  and  vein,  such  as  between  the  aorta  and  superior  vena 
cava.    d.  Vascular  tumours. 

(B.)  Examination  of  the  arteries  of  the  limbs.— The  brachial  artery, 
just  above  the  bend  of  the  elbow,  affords  the  best  indications  as  to 
morbid  states  of  the  arterial  system  generally,  especially  athei'oma  and 
calcification.  On  bending  the  elbow  the  vessel  is  then  distinctly  visible 
and  tortuous,  presenting  a  vermicular  motion  with  each  pulsation ; 
while  it  feels  more  oi'  less  hard  and  rigid,  full,  incompressible,  and  rolls 
like  a  cord  undei'  the  finger. 

The  pulse. — Usually  the  I'adial  artery  at  the  wrist  is  made  use  of  for 
observing  the  characters  of  the  pulse,  but  it  is  often  advantageous  to 
attend  to  other  arteries,  such  as  the  brachial,  temporal,  or  carotid,  and 
when  investigating  local  morbid  conditions  special  vessels  must  of  course 
be  examined.  The  methods  of  examination  are  by  inspection,  palpation, 
and  the  use  of  the  sphygmograph ;  and  the  points  to  be  noticed  with 
regard  to  the  pulse  include: — a.  Its  visihility  or  invisibility;  b.  Fre- 
quency ;  c.  Quickness  (sharp,  abrupt,  slow)  ;  d.  Volume  (large,  full, 
small,  thready)  ;  e.  Force,  and  degree  of  resistance  or  tension  (strong, 
weak,  extinct ;  soft,  hard  ;  compressible,  incompressible  ;  equal,  unequal) ; 
/.Rhythm  (regular,  irregular,  intermittent, lagging  behind  cardiac  systole, 
continuous)  ;  g.  Special  characters,  both  to  sight  and  touch  (rigid, 
tortuous,  bounding,  hammering,  jerky,  undulating,  with  sense  of  sudden 
subsidence,  vibrating  or  thrilling,  tremiilous,  dici'otic,  or  reduplicate). 
The  term  dicrotic,  when  applied  to  the  pulse  as  felt  by  the  finger, 
implies  that  this  has  a  sensation  of  being  doubled ;  now,  however,  it 
possesses  a  special  significance,  as  indicating  a  peculiar  character  of  the 
pulse  brought  out  by  the  sphygmograph.  h.  Spliygmographic  tracings, 
i.  The  effects  of  cJiange  of  posture ;  and  comparison  of  the  characters  of 
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the  pulse  on  opposite  sides,  in  pai-ticnlar  cases.  It  is  in  some  instances 
very  useful  to  notice  wlietliei'  there  is  any  difference  in  the  pulse  when 
the  arm  is  I'aised  vertically. 

The  SPHYGiMOGRAi'H. — Foi'  more  complete  information  ii\spectino-  this 
instrument  I'cference  must  be  made  to  the  standard  physiological  works, 
and  to  special  writings  on  the  subject.  Different  kinds  of  sphyg'mograph 
are  used,  and  the  instrument  must  be  seen  in  order  to  be  properly  undei'- 
stood,  but  it  may  be  stated  here  what  it  essentially  consists  of.  An 
elastic  steel  spi'ing-,  of  sutiicient  strength,  is  provided  on  tlie  under 
surface  of  one  end  with  a  convex  piece  of  ivory,  which  is  placed  over  the 
artery,  the  other  end  being  fixed  to  the  framework  of  the  instrument. 
By  a  certain  airangeraent  tl.ie  movements  produced  in  this  spring  by  the 
pulsation  of  the  artery  ai'e  ti'ansmitted  to  a  narrow^  levei-  moving  on  a 
pivot,  and  long  enough  to  amplify  them  considerably.  At  the  free  ex- 
tremity of  this  lever  is  a  little  pen,  made  of  flexible  metal,  which 
traces  the  motion,  either  on  a  piece  of  glazed  jiaper  by  means  of  ink,  or 
on  smoked  glass.  This  paper  or  glass  is  made  to  travel  quickly  and 
steadily  in  a  definite  direction,  by  the  aid  of  an  appai-atus  with  clock- 
work, which  is  wound  up,  and  the  plate  can  be  stai-ted  or  stopped  at 
will  by  a  regnlatoi'.  As  it  passes  along,  the  pen  ti'aces  upon  its  surface 
the  movements  comnmnicated  from  the  pulse  thi-ough  the  spi'ing. 

A  sphygmographic  ti'acing  is  generally  taken  over  the  I'adial  artery, 
the  apparatus  being  fixed  on  the  front  of  the  foi'e-arm,  with  the  end  of 
the  spring  over  the  artery  near  the  wrist,  and  being  kept  in  its  place  by 
elastic  bauds  passing  round  the  fore-ai-m,  the  back  of  which  rests  on  a 
pad.  It  is  no  easy  task  at  first  to  fix  the  instrument  so  that  the 
pulsations  are  rendered  evident,  and  to  regulate  the  pressui-e  on  the 
artery  so  that  it  shall  not  be  too  great  or  the  reverse,  and  that  thus 
the  movements  may  be  made  visible  in  their  maximum  degree  ;  this 
regulation  is  eft'ected  by  means  of  a  screw,  and  is  a  matter  of  much 
importance. 

Descriplion  of  a  spJiygmograpJiic  traciiuj.  The  entire  tracing,  of  which 
Fig.  21  is  intended  to  give  a  general  idea,  is  made  up  of  a  series  of 


Fig.  21. — Sphj'gniogniphic  Tri\c'nig. 


curves  ov  puhafions,  e-Adh  of  wiiich  corres])(.)nds  witli  a  complete  I'cvolu- 
tion  of  the  heart's  action.  It  is  necessaiy^  first  to  study  the  characters 
of  an  individual  typical  curve.  It  may  be  described  as  consisting  of  a 
systolic  and  diastolic  part,  coi-responding  respectively  to  the  period  of 
contraction  and  dilatation  of  the  ventricle  ;  or  it  jnny  bo  divided  into  : — 
a.  Line  of  ascent :  b.  Suriiviit  ;  c.  Line  nf  descent,  in  w  liicli  may  be  observed 
two  or  sometimes  three  secondary  waves  ^vith  intervening  notches, 
named,  first  or  distension  wave;  second  or  iji-rot  voce,  or  true  dicro- 
tism  ;  and  third  ivare,  which  lies  between  the  other  tw'o,  but  is  usually 
absent.  In  order  to  explain  these  different  pai'ts,  it  is  necessary  to 
point  out  certain  facts  in  the  ])liysiology  of  the  cii-culation,  of  which 
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Pig.  22. — Enlarged  Sphygmograpliie  Curve. 


the  spliygmogTapli  has  given  far  more  accui-ate  knowledge  than  was 
previously  possessed  ;  and  to  indicate  their  relation  to  the  various  parts  of 

a  pulse-curve.  It  will  be  well  to  take 
them  in  the  order  in  which  they 
occur,  illustrating  them  by  Fig.  22. 
1.  The  left  ventricle  contracts  more 
or  less  suddenly,  opening  the  aortic 
valves,  which  gives  an  impulse  to 
the  blood  in  the  arteries  ;  thus  is 
produced  the  Line  of  ascent,  summit- 
_  wave,  or  percusaiou-viiipulse  (a  to  h). 

f  .\  2.  After  this  sudden  vibration  the 

arteiial    walls    partially  collapse, 

   _      which  is  indicated  by  the  first  part 

/  \\         /      /v\  of  descent,  ending  in  the 

V\^^  /  /._^^_./.,.  jird,  notch  (h  to  c).  8.  A  wave  of 
blood  next  passes  oat  of  the  heart 
into  the  aorta,  and  this  gives  rise 
to  the  first  secondary  wave,  wave  of 
distension  or  systolic  pressure  (c  to  d). 
4.  After  this  there  is  a  reflux  of 
blood  towards  the  heart,  by  which 
the  aortic  valves  are  closed,  which  corresponds  to  the  portion  of  the  line 
of  descent  from  d.  to  f,  ending  in  the  great  or  aortic  notch  (/).  6.  During 
this  reflux  a  vibration  may  occur,  oi'iginating  the  third  secondary  wave  (e), 
which  is  placed  as  it  were  in  the  aoi'tic  notch,  and  which,  as  already 
stated,  is  generally  wanting.  6.  The  aortic  valves  are  then  suddenly 
closed  by  the  pressure  of  the  reflux  current  of  blood,  and  this  accounts 
for  the  great  secondary  wave  or  true  dicrotism  (/  to  g).  7.  Finally,  the 
blood  flows  onward  in  the  vessels,  this  corresponding  to  the  remainder 
of  the  line  of  descent  (g  to  ft)  ;  after  which  the  ventricle  again  contracts, 
and  the  same  series  of  phenomena  is  repeated. 

It  will  be  evident  on  studying  this  description,  that  the  systolic  por- 
tion of  the  curve  extends  f]-om  the  beginning  of  the  line  of  ascent  to  the 
bottom  of  the  aortic  notch  (a  to/),  during  which  the  ventricle  is  either 
contracting  or  contracted ;  the  rest  of  the  line  of  descent  corresponding 
to  the  diastole. 

When  observing  a  sphygmographic  pulse-tracing,  the  following  ai'e  the 
particulars  to  be  noted  : — 1.  The  number  of  the  pulsations  on  the  tracing, 
which  gives  the  exact  frequency  of  the  pulse.  2.  With  regard  to  each 
curve  : — a.  the  length  of  the  line  of  ascent,  and  whether  it  is  vei'tical  or 
more  or  less  oblique  ;  b.  the  shape  of  the  summit,  whether  acute,  rounded, 
or  square;  c.  the  number,  size,  and  position  of  the  secondaiy  waves; 
d.  the  direction  and  length  of  the  part  of  the  line  of  descent  beyond  the 
aortic  wave,  and  if  there  are  any  undulations  in  it.  3.  The  relative 
characters  of  the  curves  in  a  tracing,  especially  their  height  and  depth, 
observing  whether  their  summits  and  bases  are  on  the  same  level  or 
not,  which  may  be  determined  by  drawing  a  horizontal  line  aJong  the  top 
and  bottom  of  the  ti'acing ;  these  being  respectively  the  lines  of  the 
greatest  and  least  arterial  tension.  In  this  way  the  regularity  or 
irregula]-ity  of  the  pulse  is  determined  with  precision. 

The  conditions  which  chiefly  modify  the  sphygmogi-aphic  tracing  are: — 
I.  The  z'apidity  and  force  of  the  ventricular  contraction.  2.  The 
degree  of  arterial  tension  or  I'esistance,  which  is  influenced  by  the  con- 
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dition  of  the  walls  of  the  vessels ;  the  control liii.u'  effect  of  the  nerves 
upon  them ;  and  the  degree  of  difficulty  in  the  onward  passage  of  the 
blood,  eitherin  the  distal  part  of  the  artery  itself,  or  tlu'ongh  the  capillary 
circulation.  S.  The  quantity  of  blood  sent  into  the  vessels,  which  is  to 
some  extent  dependent  upon  the  duration  of  the  interval  between  the 
pulsations,  as,  if  this  is  long,  the  blood  flows  onward,  and  thus  the 
quantity  in  the  artei^ies  is  diminished,  and  the  pressure  lessened. 
4.  The  volume  of  the  artery.    5.  The  condition  of  the  aoi'tic  valves. 

The  moi'e  rapidU"  the  ventricle  contracts,  the  more  vertical  will  be 
the  line  of  ascent,  while  the  height  of  this  line  is  in  proportion  to  the 
force  of  contraction.  If  tlie  ventricle  is  acting  feebly  the  summit  as- 
sumes a  rounded  foi-m.  High  arterial  tension  tends  to  diminish  the 
height  of  the  line  of  ascent,  and  to  render  it  moi'e  sloping;  to  make  the 
first  secondary  wave  propoi'tionately  more  developed,  and  to  raise  it 
until  it  ultimately  becomes  blended  with  the  apex,  making  this  round 
or  square ;  to  obliterate  all  minor  waves ;  to  lessen  the  a<.)rtic  wave  ; 
and,  if  there  is  obstruction  to  the  onward  passage  of  the  blood,  to  make 
the  remainder  of  the  line  of  descent  slightly  convex  upwards,  and  to 
shorten  it.  Low  tension  pi'oduces  the  opposite  effects,  and  is  often 
attended  Avith  vibratoi-y  undulations  in  the  line  of  descent;  it  being 
only  when  this  conilition  exists  that  the  third  secondai'y  wave  is 
observed. 

A  healthy  pulse-curve  presents  a  line  of  ascent  nearly  vei-tical  and  of 
moderate  height  ;  an  acute  summit ;  and  a  gi-adual  descent,  usually  only 
interrupted  by  the  distension  and  aortic  secondary  waves.  This  foi'm  of 
pulsation  is  sometimes  called  tricrotous,  because  it  has  three  waves.  It 
must  be  remembered  that  physiological  variations  of  the  pulse-tj-acing 
will  arise  from  taking  food  or  alcohol,  over-exertion,  external  heat, 
strong  emotion,  and  other  causes. 

Certain  terms  are  used  in  describing  sphygmographic  curves,  which 
it  is  requisite  to  notice.  When  the  first  secondary  wave  is  absent  or 
nearly  so;  the  aortic  notch  deep  (owing  to  the  closure  of  the  valves 
being  delayed),  so  that  it  is  on  a  level  with  the  base  of  the  curve  ;  and 
the  aortic  wave  prominent,  the  pulse  is  called  dicrotoiis.  (See  Fig.  22.) 
It  indicates  very  low  arterial  tension.  A  minor  degree  of  this  variety  is 
named  liypo-  or  suh-dicrotons.  A  greatei^  degree,  so  that  the  aortic  notch 
sinks  below  the  level  of  the  curve  basis,  the  aoi'tic  wave  forming  part  of 
the  line  of  ascent  of  the  next  pulsation,  is  teimed  Jii/per-dicrotons. 
Mouocroious  signifies  that  there  is  only  the  primary  wave;  and  polij- 
crotous,  that  there  are  a  numljer  of  undulatory  vibrations. 

Uses  of  the  Sphygviograph  in  disease.  Undoubtedly  the  sphygmograph 
gives  much  more  exact  and  acciTrate  information  with  regard  to  the 
cii'culation  than  can  be  obtained  by  merely  feeling  the  pulse,  especially 
with  respect  to  the  action  of  the  heart,  and  the  degree  of  artei'ial  tension  ; 
while  it  reveals  irregularities  and  inequalities  which  cannot  otherwise 
be  detected.  The  tracing  can  also  be  preserved  for  future  reference. 
The  sphygmograph  is  employed  for  purposes  of  diagnosis  and  prognosis, 
and  for  indicating  treatment.  Its  diagnostic  value  has,  by  different 
observei's,  been  advocated  in  aortic  disease,  especially  regurgitation  ; 
cardiac  hyperti-ophy  ;  degeneration  of  arteries ;  capillary  disease  asso- 
ciated with  degenerative  processes  in  tissues  ;  renal  disease  ;  and  aneu- 
risms, in  connection  with  which  it  is  necessary  to  compare  the  pulses  on 
the  two  sides.  The  chai'acteristic  differences  in  the  tracings  will  be 
pointed  out  under  the  several  diseases. 
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Foi'  procjnosiic  and  tJierapen.tic  indications  the  tracings  obtained  by 
the  sphygmograph  are  useful  in  fevers  and  other  acute  diseases,  such  as 
delirium  ti'emens,  pericarditis,  or  pleurisy,  especially  by  comparing  them 
with  the  temperature.  Among  the  principal  dangerous  signs  are  a 
marked  dicrotous,  hyper-dicrotous,  or  monocrotous  pulse  ;  great  in- 
equality and  irregularity  of  the  tracings;  or  a  small  curve,  the  ascent 
being  short  and  not  vertical,  with  a  rounded  or  square  summit. 

C.    Examination  op  thk  Veins. 

The  veins,  from  the  examination  of  which  most  information  may  be 
gained,  are  those  of  the  neck,  and  the  superficial  veins  of  the  chest.  In 
many  cases  it  is  also  useful  to  observe  the  superficial  veins  of  other 
parts,  especially  those  of  the  abdomen  and  legs.  When  examining  the 
veins  of  the  neck,  special  attention  should  be  paid  to  the  i-ight  external 
jugular,  and  to  the  venous  sinus  at  the  junction  of  the  subclavian  and 
internal  jugular.  The  following  are  the  important  abnormal  signs  which 
may  be  noticed  in  ccmnection  with  these  vessels: — 

I.  Enlargement.  It  is  necessary  to  observe  the  degi'ee  of  the  dila- 
tation ;  whether  it  is  permanent  or  variable ;  and  if  the  vessels  are 
knotted  oi'  varicose.  Causes.  I.  Engorgement  and  dilatation  of  the 
right  cavities  of  the  heart.  2.  Tricuspid  regurgitation.  3.  Obstruction 
of  the  superior  vena  cava,  innominate,  or  a  more  local  vein,  owing  to 
pressure  by  a  tumour  or  some  other  morbid  condition  ;  or  internal  plug- 
ging by  a  thrombus.  4.  An  aneurism  communicating  with  a  large  vein 
within  the  thorax. 

II.  Excessive  distension  of  the  veins  of  the  neck  after  a  cough. 
During  the  act  of  coughing  the  veins  of  the  neck  always  till  more  or  less, 
but  when  they  are  dilated  and  their  valves  are  inefficient,  they  become 
much  more  distended  than  usual,  and  the  degree  of  imperfection  in  the 
valves  may  r  ften  be  thus  indicated. 

III.  Pulsation,  and  filling  from  below.  Some  observers  affirm  that 
these  characters  can  be  seen  in  the  large  veins  of  the  neck  even  in 
healthy  peivsons,  but  at  any  rate  they  are  then  scarcely  appreciable.  In 
order  to  realize  them  satisfactorily,  the  patient  should  assume  a  recum- 
bent posture,  with  the  head  low.  Generally  pulsation  can  only  be  seew, 
but  when  very  powerful  it  may  also  be  felt.  Care  must  be  taken  not  to 
mistake  transmitted  arterial  impulse  for  venous  pulsation.  In  order  to 
detect  filluiy  from  beloiv,  it  is  requisite  to  press  upon  the  rig7if  external 
jugular  vein  near  the  clavicle,  and  then  draw  the  finger  up  the  neck 
along  its  course,  keeping  up  the  pressure  ;  the  vein  usually  fills  in  jerks. 
Causes.  1.  When  the  veins  of  the  neck  are  distended,  a  certain  degree 
of  pulsatory  movement  attends  the  act  of  respiration,  each  inspiration 
diminishing  the  distension,  and  each  expiration  increasing  it.  2.  When 
the  right  cavities  of  the  heart  are  over-filled,  the  systole  of  the  ventricle 
may  cause  a  vibration  to  be  transmitted  through  the  tricuspid  valve  to 
the  blood  in  the  auricle,  and  thence  to  the  veins.  3.  Tricuspid  regur- 
gitation often  leads  to  venous  pulsation,  but  usually  this  is  soon  asso- 
ciated with — 4.  Inefficiency  of  the  valves  of  the  veins,  which  renders 
the  pulsation  more  marked,  and  which  must  exist  before  there  can  be 
any  filling  from  below.  5.  Right  hypertrophy  considerably  intensifies 
venous  pulsation.  Pulsation  in  connection  with  the  liver  is  occasionally 
noticed,  of  an  expansile  character,  and  associated  with  the  hepatic  vein. 
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Suddt'ii  collapse  of  the  jugular  veins  during  the  ventriciilai-  diastole  is 
said  by  Friedreich  to  be  a  sign  of  pei-icardial  adhesions. 

IV.  Venous  thrill.  A  thrill  is  in  very  exceptional  instances  felt  in 
connection  w  ith  the  veins  of  the  neck.  It  may  accompanj^  the  pulsation 
just  mentioned;  or  may  be  due  to  extreme  antemia. 

V.  Venous  murmurs.  I.  Venous  huvi — "  Bruit  (hi,  diahle."  This  is 
the  only  venous  mnrmur  which  is  at  all  likely  to  be  met  with,  being 
often  present  in  health,  but  being  particulai'ly  common  in  cases  of 
marked  anremia.  It  is  best  heard  at  the  junction  of  the  right  intei'nal 
jugular  and  subclavian  veins,  especially  on  twisting  the  neck  a  little  to 
the  left;  this  niui'mur  may,  however,  be  extensively  diffused  along  the 
veins,  being  audible  sometimes  over  the  thorax  and  over  the  cranium. 
It  is  continuous  and  uninterrupted,  though  not  imifoi-m  in  its  intensity  ; 
and  of  variable  quality,  such  as  humming  or  musical,  buzzing,  rushing, 
or  whistling.  Inspiration,  pressure,  and  the  erect  posture  intensify  the 
venous  hum  ;  while  it  is  loudest  during  the  ventricular  systole,  being 
in  proportion  to  the  force  and  rapidity  of  the  current  of  blood.  2.  Inter- 
mitfent  venovs  uninnnrs  have  been  described,  associated  with  antemia, 
tricuspid  i-egurgitation,  hypertrophy  of  the  right  heart,  and  other  morbid 
conditions,  but  they  must  be  extremely  exceptional. 


ClIAl'TliR  XX. 

ON  CERTAIN  SYMPTOMS   AND  FUNCTIONAL  DISORDERS 
CONNECTED  WITH  THE  HEART. 

I.    Angina  Pectoris — Suffocativh  Bkhast-pang. 

-^TiOLOGV  AND  PATHOLOGY. — There  has  always  been  much  difference  of 
opinion  as  to  the  explanation  of  the  symptoms  which  chai-acteiize  an 
attack  of  angina  pectoris,  and  as  to  the  condition  of  the  heart  during 
the  ])ai'Oxysms.  Formerly  the  complaint  was  regarded  as  of  neui-otic 
origin,  due  to  some  distui'bance  of  the  cai-diac  plexus,  leading,  according 
to  one  view  to  spasm,  according  to  another  view  to  pai'alysis  of  the 
walls  of  the  heart.  That  some  cases  of  angina  are  due  to  such  distui'b- 
ance is  unquestionable,  and  this  is  borne  out  by  expeiiment,  as  well 
as  by  clinical  and  pathological  obsei'vation.  It  may  thus  arise  from 
intrinsic  disorder  of  the  excito-motor  cardiac  nervous  system ;  fi'om 
direct  irritation  of  the  cai-diac  branches  of  the  vagns  ;  or  from  reflex 
excitement,  especially  set  up  by  iiritation  in  connection  with  the 
abdominal  organs.  The  pathology  of  most  cases  of  true  angina  pectoris 
is  at  present,  however,  diff'ei'ently  explained.  It  is  supposed  that  it 
arises  fi'om  general  vaso-motor  spasm,  due  to  inci'eased  stimulation  of 
the  A'aso  motor  nei've-centre,  which  leads  to  sjiasmodic  contraction  of  the 
arteries  and  arterioles,  and  this  causes  acute  distension  of  the  left 
cavities  of  the  heai-t,  which  consequently  are  embarrassed  and  act  with 
difficulty,  being  unable  to  empty  themselves  pei'fectly.  Duiing  a 
paroxysm  there  is  mai'ked  rise  in  blood-pi'essure,  with  increased  ai'terial 
tension,  as  was  first  shown  by  Dr.  Lauder  Brniiton  by  the  aid  of 
sphygmographic  ti'acings.    Should  an   attack  ])i-ove  fatal,  the  heart 
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will  stop  acting-  in  a  state  of  full  distension,  and  at  post-mortem  exami- 
nations it  is  generally  found  flaccid  rather  than  rigidly  contracted. 
Dr.  Gairdner  has  suggested  that  the  condition  is  aggraA^ated  by  cardiac 
anfemia,  due  to  vaso-motor  spasm  of  the  smaller  arteries  in  the  walls 
of  the  heart  itself. 

In  the  large  majority  of  cases  angina  pectoris  is  associated  with  some 
previous  disease  of  the  heart  or  pericai-dium,  and  some  change  in  the 
nutrition  of  the  organ  has  alwaj's  been  found  in  fatal  cases.  The  morbid 
conditions  which  have  been  most  commonly  observed  are  extensive 
atheroma  or  calcification  of  the  aorta  and  coronary  arteries ;  fatty 
degeneration  of  the  heart ;  and  flabby  dilatation.  Anginal  attacks  do, 
however,  no  doubt  occur  in  persons  whose  heart  is  healthy,  and  these 
are  the  cases  in  which  there  is  comparatively  little  danger,  the  organ 
being  capable  of  recovering  from  the  sudden  distension  to  which  it  is 
subjected  ;  the  danger  increases  in  proportion  to  the  degree  and  extent 
of  structural  degeneration  of  the  cardiac  walls. 

With  regard  to  the  exciting  causes  of  an  anginal  attack,  the  original 
one  can  seldom  be  attributed  to  any  obvious  cause,  except  undue  bodily 
exertion.  The  first  paroxysm  has  been  said  to  set  in  generally  while 
the  patient  is  walking  up  a  hill,  against  the  wind,  after  a  meal,  and 
especially  after  breakfast.  Not  uncommonly  subsequent  attacks  come 
on  after  the  first  sleep  at  night.  Sudden  or  powerful  agitation  and 
various  foi-ms  of  emotion  may  bring  on  a  paroxysm.  Exposure  to 
external  cold  is  not  an  uncommon  cause,  owing,  as  it  is  supposed,  to 
its  producing  contraction  of  the  cutaneous  vessels.  Anginal  seizures 
may  also  ai'ise  from  reflex  disturbance  in  connection  with  the  abdominal 
organs,  as  from  heavy  meals,  indigestible  food,  or  dyspepsia.  One  form 
may  depend  upon  direct  irritation  of  the  cardiac  nerves  by  growths. 

Certain  distinct  predisposing  causes  of  angina  pectoris  have  been  made 
out,  namely,  the  male  sex,  probably  because  men  are  more  subject  to 
lithiasis ;  advanced  life,  tiue  angina  being  rarely  observed  under  45  to 
50  years  of  age  ;  and  a  high  social  position.  Sevei'al  eminent  men  have 
died  from  this  complaint.  It  is  believed  to  be  connected  with  the  gouty 
diathesis,  and  imperfect  anginal  attacks  are  frequently  observed  in  gouty 
persons,  also  occurring  comparatively  early  in  life  in  individuals  whose 
fathers  have  died  of  angina  (Fothergill). 

SvJiPTOMS. — An  attack  of  angina  pectoris  comes  on  as  a  laile  with 
abrupt  suddenness,  but  warnings  of  its  approach  are  occasionally 
present,  in  the  way  of  cuiious  sensations  or  slight  pain  about  the 
cardiac  region. 

The  chief  symptom  is  an  intense  pain  in  some  part  of  the  prsecordial 
region,  generally  referred  to  mid-stei'iium,  which  may  amount  to  the 
most  excruciating  torture.  In  character  it  is  described  as  shooting, 
plunging,  tearing,  aching,  gnawing,  sickening,  or  bui-ning,  but  it  is 
often  indescribable.  At  the  same  time  a  feeling  of  oppression  or 
constriction  is  expei-ienced  across  the  chest,  as  if  it  were  being  forcibly 
compressed  and  could  not  be  expanded,  attended  with  a  sense  of  sulfo- 
cation  and  inability  to  breathe,  though  this  act  is  not  really  interfered 
with,  and  there  is  not  the  least  indication  of  cyanosis.  If  a  deep  breath 
can  be  taken  and  held,  this  may  relieve  the  pain.  Usually  no  tender- 
ness is  felt,  but  pressure  rather  gives  relief,  though  occasionally  tender- 
ness over  the  sternum  and  adjoining  spaces  is  complained  of.  In  most 
cases  painful  sensations  shoot  from  the  cardiac  region  in  various  direc- 
tions, especially  down  the  left  arm,  or,  in  exceptional  instances,  the 
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right,  even  to  the  fingers,  in  which  tliere  may  be  sensations  of  tingling 
or  numbness  ;  upwards  aking  the  left  side  of  the  neck  ;  directly  back- 
wards;  or  round  the  side.  This  is  due  to  tlie  connection  of  the  cardiac 
with  the  cervical  and  first  dorsal  nerves. 

These  symptoms  are  accompanied  with  signs  of  grave  general  disturb- 
ance. The  face  becomes  pale,  sunken,  and  covered  with  cold  sweat ; 
while  the  expression  is  indicative  of  the  intense  anxiety,  alarm,  iuid 
dread  of  impending  death  which  the  patient  feels.  In  most  cases  the 
pulse  tends  to  become  feeble,  and  even  fluttering  or  irregular  if  the 
attack  is  prolonged,  though  at  first  there  is  increased  tension.  The 
general  surface  is  often  pale,  cold,  and  dry ;  and  the  patient  may  feel 
chilly,  this  being  accompanied  with  shivering  and  chattering  of  tlic;  teeth. 
Much  will  depend  on  the  condition  of  the  heart  with  which  the  angina 
is  associated,  which  also  necessarily  influences  the  physical  siipis.  Occa- 
sionally vomiting  and  eructations  accompany  the  attack.  The  patient 
is  quite  conscious  at  first,  but  in  prolonged  or  fatal  cases  may  fall  into  a 
state  of  syncope,  and  spasmodic  movements  or  even  general  convulsions 
may  be  observed. 

Usually  an  entire  attack  of  angina  is  made  up  of  several  bi-ief 
paroxysms  with  intermissions,  but  there  may  be  only  one ;  the  morbid 
sensations  generally  cease  suddenly,  this  being  attended  with  a  sense 
of  extreme  relief,  though  a  feeling  of  exhaustion  is  afterwards  expe- 
rienced, which  may  last  for  some  time.  Very  rarely. does  the  fii-st 
attack  pi-ove  fatal,  but  it  may  thus  terminate,  either  suddenly  or 
gradually.  Probably  some  cases  of  sudden  death  ai-e  due  to  angina. 
A  marked  character  of  the  complaint  is  its  great  tendency  to  recur 
under  the  influence  of  very  slight  exciting  causes. 

A  form  of  angina  pectoris  is  described,  which  is  not  attended  with 
jiain — angina  sine  dolore.  Here  also  an  affection  may  be  alluded  to, 
named  pseudo-angina  pectoris,  which  is  probably  of  a  neurotic  character, 
and  is  met  with  mainly  among  young  persons,  being  characterized  by 
sudden  pain  and  unpleasant  sensations  about  the  heart,  palpitation, 
disturbance  of  breathing,  faintness  and  giddiness,  pallor  of  the  face, 
and  feeble  pulse.  The  condition  of  the  patient  may  appear  to  be  really 
seiious.  but  very  rarely  does  a  fatal  termination  hajjpen.  This  com 
]ilaint  is  chiefly  observed  in  connection  with  anremia ;  various  nervous 
disorders,  especially  hysteria ;  or  blood-diseases,  such  as  gout.  Females 
are  most  commonly  affected,  and  it  is  not  infreqiient  in  connection  with 
the  menopause.  It  may  also  ai'ise  fr(.)m  undue  exercise  after  ;i  full 
meal. 

Prognosis. — Ti'ue  angina  pectoris  is  a.  very  dangerous  affection,  but  the 
false  variety  is  not,  therefore  it  becomes  important  to  distinguish 
between  them.  The  presence  and  nature  of  any  organic  cardiac  lesion 
will  necessarily  influence  the  jjrognosis  materially,  and  this  can  only  be 
determined  by  physical  examination.  Age  has  also  an  important  bear- 
ing on  the  prognosis,  the  complaint  being  more  serious  the  older  the 
patient  is. 

Trea'Cment. — 1.  In  order  to  prevent  attacks,  anyone  who  is  subject 
to  angina  pectoris  should  avoid  evei'y  possible  exciting  cause,  and  it  may 
be  desirable  in  sevei'e  cases  that  some  remedy  should  be  carried  in  the 
pocket,  especially  nitrite  of  amyl,  nitro-glycerine,  laudanum,  or  brandy, 
so  that  it  may  be  made  use  of  immediately,  should  there  be  the  least 
indication  of  the  approach  of  a  pai'oxysm.  At  the  same  time  these 
remedies  must  alwavs  be  used  with  the  strictest  caution  ;  as  patients 
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are  very  prone  to  get  into  the  habit  of  using  them  too  freely,  and  thus 
injure  themselves  seriously. 

2.  During  an  attack  any  obvious  source  of  reflex  disturbance,  such  as 
indigestible  food  or  flatulence,  must  be  at  once  got  rid  of.  The  internal 
remedies  usually  given  for  relieving  the  symptoms  of  angina  pectoris  are 
sedatives,  antispasmodics,  and  stimulants,  especially  opium  and  morphine  in 
fnll  doses,  hydrate  of  chloral,  the  vaiious  ethers,  chloroform,  aromatic 
spirit  of  ammonia,  camphor,  and  hot  brandy-and-water.  Digitalis  and 
belladonna  are  very  useful  in  some  instances,  when  the  cardiac  action  is 
much  disturbed.  Inhalations  of  chloroform  or  ether  are  serviceable  in 
certain  cases.  Nitrite  of  amyl,  especially  administered  by  inhalation,  is 
one  of  the  most  valuable  agents  in  angina  pectoris,  giving  marked  relief, 
and  speedily  cutting  short  a  paroxysm.  The  internal  administration  of 
nitro-glycerine  in  minute  doses  has  been  found  very  serviceable,  and 
this  i-emedy  is  made  into  tablets,  or  it  may  be  given  in  solution ;  nitrite 
of  sodium  has  also  been  employed.  Subcutaneous  injection  of  morphine 
may  be  found  of  great  beneflt  in  some  cases.  Cocaine  has  been  found 
useful,  especially  combined  with  inhalation  of  oxygen.  Local  applications, 
such  as  dry  heat  with  friction,  sinapisms,  or  friction  with  chloroform  or 
l)elladonna  liniment,  may  at  the  same  time  be  employed.  The  use  of  the 
I'onstant  current  has  also  been  recommended.  Dr.  Gairdner  advocates 
warm  mustard  pediluvia,  with  heat  applied  to  the  arms  and  thorax. 
Hot  applications  are  particularly  indicated  if  cold  has  induced  an 
anginal  attack.  In  a  gouty  person  the  joints  of  the  feet  should  be 
irritated . 

3.  During  the  intervals  the  treatment  indicated  is  that  which  applies 
to  cardiac  affections  in  general,  in  the  way  of  i-egulating  the  diet  and 
digestive  organs;  attending  to  the  general  and  constitutional  condition, 
as  well  as  to  the  heart  and  the  state  of  the  blood ;  and  to  all  liygienie 
matters.  The  gouty  state  must  be  especially  borne  in  mind.  The 
continued  administration  of  full  doses  of  iodide  of  potassium  or  sodium 
has  been  advocated  for  the  cure  of  angina  pectoris,  especially  if  there  is 
a  history  of  syphilis.  Cocaine  has  also  been  recommended  to  prevent 
the  recurrence  of  the  paroxysm.  Tepid  or  cold  baths  followed  by 
friction,  and  change  of  air  and  scene,  are  often  beneficial.  A  belladonna 
2?] aster  should  be  worn  constantly  over  the  cardiac  region. 

For  pseudo-angina  pectoris  similar  remedies  are  indicated  daring  a 
pai'oxysm,  but  they  need  not  be  so  powerful.  At  other  times,  the  treat- 
ment must  be  directed  to  the  cause  of  the  complaint,  and  the  condition 
of  the  patient. 

II.    Syncope. — Fainting. 

The  phenomena  associated  with  syncope  are  due  primarily  to  failure 
in  the  action  of  the  heart;  which  is  speedily  followed  by  symptoms 
resvilting  from  aneemiaof  the  nervous  centres  ;  these  being  succeeded  hy 
failing  pulmonary  functions. 

>S;TiOLOGY. — The  chief  predisposing  causes  of  syncope  are  early  adult 
age  ;  the  female  sex ;  a  nervous  tempei-ament ;  and  general  weakness, 
with  an  impoverished  condition  of  the  blood. 

Exciting  causes. — Some  of  the  causes  now  to  be  mentioned  seem  to 
lead  to  a  condition  allied  to  "  shock,"  in  which  the  three  chief  systems 
appear  to  be  almost  simultaneously  affected,  though  probably  the 
nervous  centres  are  first  disturbed ;  and  it  is  not  always  easy  to  deter- 
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mine  whether  a  case  shouki  be  regarded  as  one  of  syncope  ov  shock. 
They  may  be  arranged  under  the  following  heads  : — 1.  Want  of  hlood  in 
tlie  cavities  of  the  heart,  from  I'upture  of  its  walls  or  of  a  great  vessel, 
or  any  form  of  severe  hoeinorrhage  ;  obstruction  m  the  principal  veins  ; 
or  sudden  removal  of  pressure  from  the  great  vessels,  as  when  syncope 
follows  tapping  for  ascites.  2.  Inadequate  sii'pply  of  hlood  to  the  cardiac 
uuiUs,  as  from  obstruction  of  the  coronary  arteries ;  or  a  supply  of 
impure  blood,  as  in  low  fevers,  or  when  a  syncopal  attack  comes  on  in  a 
hot  and  crowded  I'oom.  3.  Partial  or  comvlete  paralysis  of  the  mnscKlar 
tissue  of  the  heart,  either  from  some  organic  change  ;  or  from  nervous 
disturbance,  either  centric,  reflex,  or  intrinsic  in  origin.  Numerous 
causes  of  syncope  act  in  this  way,  such  as  fatty  and  other  degenerations 
of  the  heai-t,  flabby  dilatation,  or  simply  a  weak  state  of  this  organ  in 
certain  chronic  diseases,  for  example,  cancer  or  phthisis  ;  sudden  reflux  of 
blood  in  aortic  regui'gitation  ;  various  poisonous  substances,  for  example, 
aconite,  tobacco,  prussic  acid,  antimony  ;  violent  emotions  ;  sevei'e 
cerebral  lesions  ;  long  continuance  in  a  wai'm  bath  ;  i-eflex  disturbance 
from  bad  smells  or  unpleasant  sounds  ;  pain  of  any  kind  ;  extensive 
burns  ;  the  passage  of  a  catheter ;  a  shock  to  the  sympathetic  trunk,  as 
from  a  bl()\v  in  the  epigastrium  ;  drinking  cold  water  when  the  body  is 
heated  ;  taking  indigestible  food  ;  or  over-eating  after  fasting.  Light- 
ning sometimes  kills  in  this  way.  4.  Continued  spasmodic  contraction  of 
the  heart.  5.  MeclLayiical  jjressiire  upon,  or  embarrassment  of  the  heart  from 
without, 'Aii  in  some  cases  of  pericardial  effusion  or  extensive  left  pleuritic 
eifusion  oi-  pneumothorax. 

Anatowioai.  Charactehs. — The  state  of  the  heart  vai-ies  considerably 
according  to  the  cause  of  the  syncope.  After  great  loss  of  blood  it  is 
usually  contracted  and  empty.  When  the  walls  are  paralyzed,  the 
cavities  are  dilated,  and  contain  more  or  less  fluid  or  coagulated  blood. 
The  lungs  are  usually  ansemic,  and  the  nervous  centres  markedly  so. 

Si'Mi'TOMS. — Syncope  maj-  come  on  quite  suddenly,  or  may  even  cause 
instantaneous  death.  In  many  cases,  however,  it  is  gradual  in  its  onset, 
there  being  premonitory  symptoms,  differing  in  different  cases,  before 
actual  insensibility  occurs.  These  are  a  sense  of  faintness,  giddiness, 
and  trembling,  with  sinking  in  the  epigastrium,  nausea,  or  sometimes 
vomitino' ;  pallor,  especiallj'  of  the  face,  with  drawn  features  ;  chilliness 
and  shivering,  or  in  s(iine  cases  a  sense  of  heat,  there  being  at  the  same 
time  cold,  clammy  [UTspirations  ;  a.  very  rapid,  small,  and  weak  pulse, 
tending  to  become  irregular  and  slow,  tliono'h  the  lai'ge  artei'ies  may 
throb;  hurried,  irregular,  or  gasping  breathing,  often  attended  with 
sighing  ;  great  restlessness,  and  occasionally  slight  convulsive  move- 
ments ;  mental  confusion  :  and  disturbance  of  the  senses  of  sight  and 
hearing,  indicateil  by  more  or  less  dim  vision,  extreme  sensibility  to 
light,  and  noises  in  the  ears.  When  the  syncupal  state  is  established, 
the  symptoms  ai'e  absolute  insensibility,  with  dilatation  of  the  pupils  ; 
death-like  pallor,  with  colil  and  clammy  sweats  ;  a  slow  and  extremely 
weak,  irregular,  oi'  actually  imperceptible  pulse  ;  infrequent  and 
irregular  respiration,  which  may  ultimately  cease  altogether.  Not 
uncommonly  convulsive  movements  are  observed ;  and  the  sphincters 
may  be  relaxed,  with  involuntary  discharge  of  fajces  and  urine. 
Examination  of  the  heart  reveals  feebleness  oi'  complete  absence  of  the 
cardiac  impulse  and  sounds,  especially  the  systolic  sound. 

The  syncopal  condition  lasts  a  variable  time,  and  either  ends  in  death 
or  recovery.     In  the  latter  case  very  uncomfortable  sensations  arc 
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usually  experienced  during  the  restoration  of  tlie  patient  to  conscious- 
ness, this  being  often  attended  with  ^palpitation,  vomiting,  or  convulsive 
movements. 

Treatment. — 1.  Any  obvious  reflex  cause  of  syncope  should  be  at 
once  removed.  2.  It  is  most  important  to  attend  to  the  posture  of  the 
patient,  which  should  usually  be  horizontal,  with  the  head  low.  Fainting 
may  not  uncommonly  be  prevented  by  bending  the  body  forwards,  and 
hanging  the  head  down  between  the  knees  as  far  as  possible.  3.  All 
clothing  should  be  loosened  about  the  neck  and  chest,  and  plenty  of 
fresh  air  admitted.  4.  The  application  of  ammonia  to  the  nostrils ; 
clashing  cold  water  in  the  face  ;  or  friction  along  the  limbs  and  over  the 
heart,  either  with  the  hand  alone  or  with  some  stimulating  liniment, 
will  often  restore  vitality.  5.  The  internal  administration  of  stimulants, 
such  as  brandy,  wine,  aromatic  spirit  of  ammonia,  or  ether,  is  most  useful, 
and  if  these  agents  cannot  be  swallowed  and  there  is  evident  danger, 
stimulant  enemata  should  be  employed,  or  in  grave  cases  ether  might  be 
injected  subcutaneously.  6.  Attempts  may  be  made  to  confine  the  blood 
to  the  ceiitral  organs,  by  making  pressure  on  the  artei'ies  of  the  limbs  by 
the  aid  of  the  fingers  or  of  tourniquets,  warmth  being  maintained  in  the 
parts  thus  deprived  of  blood  by  means  of  hot  bottles  and  friction.  7.  Sina- 
pisms or  turpentine  stupes  over  the  heart  should  be  employed,  if 
necessaiy ;  and  in  dangerous  cases  of  syncope  the  judicious  employment 
of  galvanism,  artificial  respiration,  and  transfusion  are  the  most  potent 
remedial  means  available.  The  last  is  particularly  valuable  if  the 
syncope  is  due  to  great  loss  of  blood.  Gentle  tapping  over  the  cardiac 
region  has  been  found  useful  in  rousing  the  heart  to  activity. 


III.  Disordered  Cardiac  Action. — Palpitation. 

Etiology. — The  cardiac  action  inay  be  disturbed  in  various  ways, 
but  it  will  only  be  practicable  to  refer  here  to  the  more  prominent  forms 
of  disorder.  Palpitation  is  generally  supposed  to  imply  more  or  less 
excessive  action  of  the  heart,  but  under  this  term  are  I'eally  included 
in  popular  language  dilferent  kinds  of  cardiac  disturbance.  Tliey  occur 
under  a  variety  of  circumstances,  but  always  indicate  one  or  other  of  the 
following  conditions,  which  affect  the  action  of  this  organ,  namely  : — 
I.  Muscular  failure.  2.  Laborious  effort  to  overcome  some  impedi- 
ment;  or  in  consequence  of  the  organ  having  to  act  under  a  physical 
disadvantage.  3.  Nervous  excitement.  4.  Nervous  exhaustion.  The 
nervous  disturbance  may  be  intrinsic  in  the  heart  itself,  or  of  centric 
or  reflex  origin. 

Exciting  causes. —  These  may  be  arranged  as  follows  : — 1.  Acute  or 
chronic  organic  diseases  of  the  heart  or  ixricardium.  These  may  induce 
palpitation  either  because  the  muscular  tissue  is  involved,  the  cardiac 
action  being  thus  more  or  less  impaired ;  or  because  there  is  some 
obstruction  to  the  circulation  at  one  or  other  of  the  orifices,  which  the 
heart  cannot  overcome.  When  palpitation  accompanies  hypertrophy, 
it  is  presumed  to  be  due  to  the  fact  that  this  is  insufficiently  compen- 
satory, and  it  may  indicate  commencing  degeneration  of  the  heart- 
substance.  2.  Mechanical  interference  with  the  cardiac  action,  as  from 
tight  lacing  ;  distorted  chest ;  displacement  by  pleuritic  effusion  ;  or 
abdominal  enlargements,  of  which  flatulent  distension  of  the  stomach 
is  a  common  form.    3.  Obstruction  in  the  vessels,  either  from  a  diseased 
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of  severe  fevers ;  diseases  of  the  lunofs  causing  great  obstruction  to  the 
circulation,  the  left  ventricle  being  disturbed  under  these  Circumstances 
along  with  the  right ;  or  mere  nervous  disorder  of  the  heart.  Inter- 
mittency  may  even  be  brought  on  voluntarily,  by  holding  the  breath. 

Symptoms. — Palpitation  is  generally  accompanied  with  increased  fre- 
quency and  quickness  of  the  heart's  beats,  as  well  as  with  augmented 
force,  especially  when  a  severe  paroxysm  comes  on.  The  action  may  be 
quite  regular ;  or  attended  with  various  forms  of  irregularity,  or  with 
intermittency.  There  is  also  frequently  some  inequality  in  the  force  of 
the  cardiac  pulsations.  Various  unpleasant  subjective  sensations  are 
usually  experienced  over  the  cardiac  region,  the  patient  being  conscious 
of  the  heart's  action,  and  this  may  be  accompanied  with  a  sense  of  rolling, 
jogging,  sudden  falling  back,  jumping  into  the  throat,  and  other  inde- 
finable feelings — pracordial  distress  or  anxiety.  There  is  occasionally 
considerable  pain,  which  may  be  almost  anginal,  and  this  is  relieved  in 
some  cases  by  pressure.  Severe  paroxysms  are  often  attended  with  very 
serious  symptoms, namely,  faintness,  occasionally  ending  in  actual  syncope, 
especially  in  cases  of  palpitation  due  to  nei'vous  exhaustion  ;  dyspnoea., 
with  hurried  breathing,  and  inability  to  "  catch  the  breath  ;  "  flushing 
of  the  face,  with  a  sense  of  heat,  headache,  giddiness,  disturbed  vision, 
and  noises  in  the  ears  ;  and  cold,  clammy  extremities.  Sometimes  there 
is  much  anxiety  and  fear  of  dissolution.  The  radial  pulse  usually  corre- 
sponds to  the  heart's  beats,  but  not  always  ;  it  is  in  many  cases  small  and 
weak,  even  when  the  heart  is  acting  violently  and  the  large  arteries 
throb,  being  generally  also  quick  and  sharp. 

A  form  of  cardiac  disturbance  has  been  described  under  the  term 
"  irritable  heart,"  first  applied  by  Dr.  Da  Costa  to  cases  observed  by  him 
in  the  American  War,  and  due  to  hard  field  service,  diarrhoea,  fevers, 
and  other  depressing  causes,  especially  acting  upon  persons  of  nervous 
temperament,  under  circumstances  of  intense  excitement.  Similar  cases 
have  been  recognized  in  our  own  army,  and  also  in  civil  life,  being  in 
the  latter  case  particularly  induced  by  over-work  combined  with  worry 
and  anxiety,  though  it  may  be  brought  on  by  other  causes.  Those 
instances  in  which  cardiac  disturbance  occars  in  high  altitudes,  espe- 
cially as  the  result  of  some  over-exertion,  may  be  mentioned  in  this  con- 
nection. Irritable  heart  is  characterized  by  a  variable  degree  of  palpi- 
tation, often  brought  on  by  exertion,  or  occurring  when  the  patient  is 
in  bed,  especially  when  lying  on  the  left  side,  and  frequently  attended 
with  much  distress  ;  a  small  and  rapid  pulse,  easily  compressible,  and 
much  influenced  by  posture  ;  often  pain  about  the  cai-diac  I'egion  and 
left  shoulder  ;  embarrassed  breathing  ;  and  nervous  symptoms.  It  is 
often  very  intractable. 

The  duration  and  severity  of  a  fit  of  palpitation  vaiy  greatly,  the  symp- 
toms being  usually  more  serious  where  there  is  irregularity  of  the  heart. 
The  pai'oxysm  is  often  terminated  by  profuse  diuresis  of  light-coloured 
urine  ;  or  a  sense  of  much  exhaustion  follows  which  calls  for  a  pi'O- 
longed  sleep.  The  palpitation  induced  by  drinking  strong  tea  is  some- 
times of  a  very  distressing  character.  Occasionally  this  symptom  is 
constantly  present  in  great  intensity,  apart  from  any  organic  cardiac 
disease,  of  which  I  have  met  with  some  well-marked  examples  in  young 
women,  generally,  but  not  always,  associated  with  Graves's  disease.  A 
special  form  of  palpitation  has  been  described  as  "  paroxysmal  heart 
hurry,"  in  which  fits  of  gTeatly  increased  rapidity  of  the  cardiac  action 
and  pulse  occur. 
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and  change  of  air  and  scene.  A  mixtui-e  containing  tincture  of  perchloride 
of  irox,  mix  vomica,  and  digitalis  is  often  most  beneficial.  A  belladonna 
plaster  may  be  worn  from  time  to  time  over  the  cardiac  region. 

The  principles  of  treatment  applicable  to  the  other  forms  of  cardiac 
disturbance  are  similar  to  those  jnst  indicated. 


Chapter  XXI. 
DISEASES  OF  THE  PERICARDIUM. 

I.    Acute  Pericarditis — Inflammation  op  the  Pericardium. 

Etiology. — Cases  of  pericarditis  may  be  classed  as  priviary  and' 
secondary,  according  to  their  mode  of  origin  ;  the  great  majority 
belong  to  the  latter  class.  The  affection  may  arise  under  the  follow- 
ing circumstances: — 1.  In  connection  with  certain  hlood-diseases, 
especially  rheumatic  fever  and  Bright's  disease,  and  occasionally 
pyaemia,  typhoid,  typhus,  variola,  scarlatina,  puerperal  fever,  gout, 
scuiwy,  or  purpura.  It  has  been  stated  to  result  from  the  condition 
of  the  blood  in  cyanosis  ;  or  after  the  cure  of  cutaneous  diseases  of 
long  continuance.  2.  Prom  injury,  such  as  a  wound  of  the  pei-icardiura, 
or  its  laceration  by  fractured  ribs — traumatic  pericarditis.  3.  From 
perforation,  for  example,  a  neighbouring  abscess  opening  into  the 
pericardium — perforative  pericarditis ;  or  an  abscess  in  the  walls  of  the 
heart  itself.  4.  From  extension  of  adjoining  inflammation,  or  irritation 
set  up  by  neighbouring  disease,  as  pleurisy,  pneumonia,  chronic  cardiac 
disease,  aneurism  of  the  aorta,  abscess  in  the  vicinity,  carious  ribs,  or 
tumours.  In  these  cases  the  pericarditis  usually  tends  to  be  localized. 
5.  From  irritation  by  some  new  formation  in  the  pericardium,  as  cancer 
or  tubercle.  6.  Idiopathic  pericarditis  has  been  described,  resulting 
from  "  cold  "  ;  but  probably  cases  thus  designated  are  of  a  rheumatic 
nature. 

Anatomical  Characters. — The  morbid  appearances  in  pericarditis 
are  similar  to  those  observed  in  other  serous  inflammations,  and  they 
run  a  similar  course.  The  exudation  is  generally  deposited  on  both 
surfaces,  but  is  usually  most  abundant  on  the  visceral  portion  of  the 
pericardium ;  it  is  rarely  observed  over  the  whole  extent  of  the  sac, 
Ijeing  generally  in  patches,  and  it  may  be  confined  to  a  small  ai'ea, 
especially  about  the  great  vessels.  The  thickness  and  mode  of  deposit 
are  very  variable,  the  lymph  being  either  stratified,  or  presenting  little 
elevations,  I'idges,  bands,  masses,  and  numerous  other  arrangements. 
Usually  the  material  is  tolerably  consistent,  and  sometimes  quite  tough, 
adhering  fairly  to  the  surface.  In  low  conditions  it  may  be  soft  and 
granular.  The  subsequent  effusion  is  generally  sero-fibrinous,  with 
flocculi  floating  in  it ;  in  exceptional  cases  it  may  contain  an  admixture 
of  blood  and  pus,  and  in  extremely  rare  instances  is  actually  jourulent. 
The  quantity  is  not  usually  above  from  eight  to  twelve  ounces,  but  may 
range  from  an  ounce  or  two  to  three  pints  or  more.  Gas  is  sometimes 
present,  arising  from  decomposition  of  the  fluid.  Sloughing  of  the  pei'i- 
cardium  is  said  to  occur  occasionally. 
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provided  the  patient  is  not  prevented  from  moving,  on  account  of  tlie 
pain  which  accompanies  rheumatic  fever.  Headac-he  and  sleeplessness 
are  common  symptoms,  and  among  occasional  serious  nervous  phenomena 
may  be  mentioned  deliriinn,  occasionally  almost  maniacal;  stupor; 
subsultus  tendinum  and  jactitation  ;  clonic  or  tonic  spasms ;  and 
choreiform  or  epileptiform  symptoms.  In  most  cases,  however  the^e 
probably  depend  rather  on  the  general  condition  with  which  the 
pericarditis  is  associated.  Vomiting  is  sometimes  a  prominent  symptom. 
Should  death  take  place,  it  usually  results  either  from  failure  of  the 
heart's  action  and  consequent  syncope,  which  may  be  sudden,  from 
makino-  the  patient  assume  a  sitting  posture  when  the  pericardium  iS 
very  full  of  Huid ;  from  interference  with  the  aeration  of  the  blood  and 
with  the  circulation,  the  lungs  becoming  cedematous,  and  dropsy  setting 
in-  or  from  nervous  disturbance.  It  must  be  borne  m  mind  that 
pericarditis  may  be  associated  with  endocarditis,  or  with  other  inflara- 
matory  diseases  in  the  chest,  such  as  pleurisy  or  pneumonia,  and  these 
will  tend  to  modify  the  symptoms  more  or  less.  ■  . 

Physical  Signs.-Iu  the  early  stage  the  only  reliable  signs  of 
pericarditis  are  Excited  action  of  the  heart,  as  evidenced  by  the 

impulse  2.  Pericardial  friction-fremitns,  which  is  extremely  rare 
3  Pericardial  friction-sonnd.  It  must  be  mentioned,  however,  that 
friction-sound  may  be  absent,  either  on  account  of  the  soft  consistence 
of  the  lympli ;  or  from  its  being  deposited  only  on  one  surface,  or  at  the 

back  of  the  heart.  _  „„v^ri  ;-n 

In  the  effusion-stage  the  physical  s^gns  are  more  or  less  maiked  m 
proportion  to  the  fpantity  of  the  fluid,  being  of  the  following  nature  :- 
I.  There  is  usually  bulgzng  of  the  cardiac  region    especially  m  young 
persons.    This  may  extend  from  the  2nd  to  the  bth  or  7  h  cartilage 
the  spaces  being  widened  or  even  protruded,  and  sometimes  the  left  edge 
of  the  sternum  is  pushed  forwards.     Local  measurements_are  increased. 
2    The  imptdse  presents  several  important  changes.     a.  it  is  displacea 
usually  upwards  and  to  the  left,  but  sometimes  downwards ;  while  its 
position  aHers  with  change  of  posture,    h.  Its  force  is  much  ^---^^  d, 
ind  the  impulse  may  be  visible  when  not  perceptible  to  the  ouck 
Often  it  can  be  felt  in  the  erect  or  sitting  posture,  when  absent  m  the 
Ivino-  posture.     There  is  sometimes  great  inequality  m  its  force     c.  in 
rl  ytlim  the  impulse  tends  to  be  delayed  slightly  after  the  sy.stole ;  it 
may  also  be  extremely  irregular,    d.  The  character  is  -ndu  atoiy  when 
there  is  much  fluid,  this  being  observed  over  a  variable  area  and  being 
modified  by  position  ;  the  undulations  usually  appear  to  pass  from  below 
up  -d  fim  left  to  right,  but  they  may  have  ^f^f 
3^  Cardiac  dulness  is  materially  altered  m  extent,  degree,        si  ape.  It 
increases  first  about  the  base  of  the  heart,  t  ext^me 

laterally  Usually  it  does  not  pass  below  the  bth  rib  but  m  extieme 
cases  may  reach  considerably  lower  than  this,  the  fluid  pushing  down 
Se  diapSagm  and  causing  p/otrusion  of  the  epigastrium.  In  an  upW 
I  rectiin  it  may  extend  as  high  as,  or  even  above  the  ^l-^^^^^^  j/J^^J; 
versely  from  the  right  border  of  the  sternum  to  beyond  the  left  nipple 
A  very  important  character  may  be  observed  when  the  fluid  -  ab-d^nt 
namely,  that  dulness  extends  to  the  left  beyond_  the  apex-beat.  The 
shape  of  the  dulness  is  more  or  less  triangular,  with  the  apex  upwaids 
Its  Tntensity  is  usually  marked.  Change  of  P^^t^^'^/'^l.^,  ,7^^^^^,, 
the  a?ea  is  llrger  in  the  lying  than  the  sitting  position  but  if  the  amount 
of  fliid  is  not  very  great,  it  extends  higher  m  the  latter  postuie. 
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4.  The  heart-sounds ^ve  more  or  less  feeble  at  the  apex,  and  appear  to  be 
deep  and  distant ;  but  on  passing  the  stethoscope  up;ards  tolS  d  the 
ba^e,  they  becon.e  louder  and  more  superficial.  Change  of  posture  n  ay 
mtluence  the  scmnc  s.  o.  It  is  said  that  a  hasic  systolic  J.',  "  hS 
occasionally   due  to  pressure  of  tlie  fluid  on  the  aorta.    6  7<Vv>/^l 


mu  atmg.  beconiii.g  by  degrees  less-marked,  or  being  only  observed  n 
ertaiu  positions.  7.  Per  cardial  effusion  will  necessarily  affec  71  " 
bonrrng  sirnctnres.  especially  the  lungs.  Vocal  fremitus  ^nd  resoSe 
as  well  as  breath-sounds,  are  diiuinislied  in  area  over  the  cardiac™  •' 
a^gophony  IS  occasionally  heard  above  and  to  the  left,  while  vocal  reso-' 
nance  i.s  mtensihed  at  the  borders  of  the  dulness.  Impaired  re  mu  'e 
at  he  base  of  the  left  lung  may  possibly  be  observed,  indi^cS  ve  of 
partial  collapse,  the  result  of  pressure  by  the  distended  peri caiiiaTsac 
on  the  bronchus  or  lung.  The  liver  and  spleen  are  in  s^me  cases 
depressed,  along  with  tlie  diapliragm. 

Should  absorption  take  place,  the  signs  become  gradually  normal  in 
favourable  cases,  and  it  is  only  requisite  to  notice  that  the  Si 
dunniishes  from  above  and  latei-ally ;  and  the  fricHon-.inns  re  um 
usually  m  an  iiicrensed  degree,  the  sonnd  also  assumingHe 

churning     and  "clicking"  characters.    The  phenomcuia  indicating 
chronic  adhesions  will  be  hereafter  considered  mciicating 

DiAGsosis.-In  the  early  period  the  chief  matter  in  diagnosis  is  to  dis 
tinguish  per^canhhs  from  endocarditis,  but  they  may  occur  too  ether 
.Symptoms  are  by  no  means  reliable,  but  severe  local  pain  wo  ild  l  eTn 
favour  of  pericarditis  The  diagnosis,  however,  must  be  founded  on  ti  e 
d.fterent  characters  of  the  morbid  sounds  present  in  each  disease  aided 
occasionally  by  the  existence  of  friction-fremitus.    When  any  diffic;il 

v.^Z^'l£.f ""^^^'^'"^  for  cardiac  enlarg.. 
vient  bnt  the  circumstances  under  which  the  effusion  arises  counled 
-nth  he  symptoms  and  physical  signs  which  character!     tL  seve -a 

uh  e.ss   of   pericardia    effusion   might  be    confounded  with  certain 
xtrinsic  conditions,  which  will   be   presently  pointed  out     The  rbs 
hnctions  bet.-een  indcrn.nator,  efnsioL  and  nL£  h^l^trdin^  w  U 
be  indicated  atter  the  latter  affection  has  been  considered 

iMiMix.vnoxs.— Pericarditis  may  end  in  practical  recovery  o-enerallv 
however,  more  or  ess  extensive  adhesions  iemaiiiing  behincf  In  d  <a 
0  by  becoming  chronic,  either  the  effusion  remaining,  and  in  rare  in' 
tances  becoming  purulent,  or  even  pointing  and  openiii  .■  ex  em^  Uy  •  or 

^^"^^^  ^-atly'dist^-blS:  :"  cii^ 
^Z-  ^^'I'-tation  of  the  heart  may 

stra  lure  ow  no?''  '""''^  ^^^"'3^  degeneration  of  its 

nuctuie,  owing  to  pressure  on  the  coronary  arteries 

iwirh'Xh  ^.If'  "^"""^^'l^*f.P^-o^"0«i«  ^vill  depend  upon  the  condition 
iin  Which  acute  pericarditis  is  associated,  it  beinc,  for  instance 

uli  at  d  e  wmT''^'  T'^'T  ^''^'^'-^        ''^'^  °f  the  pulse,  as 

Hticattd  especially  by  the  sphygmograpli ;  whether  the  disease  is  com- 
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plicated  with  othei-  inflammations;  and  the  severity  and  character  of 
the  symptoms.  Marked  nervous  symptoms  are  of  very  serious  import. 
The  ultimate  prognosis  must  be  entirely  governed  by  the  conditions 
lemaining  behind  ;  extensive  agglutination,  and  permanent  displace- 
ment of  the  heart  in  consequence  of  adhesions,  are  untoward  events. 

Treatment. —  The  principles  of  tx-eatment  in  pericarditis  are  similar 
to  those  mentioned  as  applicable  to  pleurisy,  but  as  the  former  occurs 
almost  always  in  the  course  of  some  other  complaint,  its  management 
must  be  modified  accordingly.  When  it  occurs  in  connection  with  acute 
rheumatism,  the  treatment  for  this  affection  must  be  persevered  in,  and 
opium  given,  for  the  purpose  of  calming  the  excited  action  of  the 
heart,  care  being  taken,  however,  to  avoid  narcotizing  the  patient,  espe- 
cially should  there  be  any  tendency  to  cyanosis.  Venesection  and 
mercuria-lization  are  never  admissible.  A  few  leeches  may  sometimes 
be  applied  over  the  cardiac  region  with  advantage  in  robust  subjects, 
but  as  a  rule  the  persistent  application  of  heat  and  moisture  over  this 
region,  by  means  of  linseed-meal  poultices  or  fomentations,  is  the  most 
serviceable  local  treatment  in  the  early  stage.  Great  care  must  be  taken 
that  the  applications  are  frequently  changed  ;  and  that  the  chest  is  not 
unduly  exposed  or  chilled.  The  application  of  a  blister  over  the  prffi- 
cordial  region  has  appeared  to  me  distinctly  to  check  the  progi'ess  of  the 
inflammation  in  some  cases  of  acute  pericarditis  which  have  come  under 
treatment  in  an  early  stage.  Cold  is  sti'ongly  recommended  by  some 
writers,  but  it  certainly  should  only  be  tried  very  cautiously,  in  my 
opinion.  Aconite,  veratrum  viride,  and  tartar  emetic  have  also  been 
given,  with  the  view  of  calming  the  heart's  action,  but  these  are 
dangerous  remedies  in  pericarditis. 

For  the  removal  of  effusion,  if  this  is  not  readily  absorbed,  the  appli- 
cation of  blisters  or  strong  iodine  may  be  tried,  if  necessary  ;  with 
diuretics  and  iodide  of  potassium  internally.  Tincture  of  perchloride  of 
iron  in  full  doses  is  decidedly  a  valuable  drug  to  aid  absorption  ;  and 
tonics  are  often  useful. 

As  a  rule  a  good  quantity  of  nourishment  is  required,  and  in  many 
cases  a  little  stimulant  is  indicated  ;  if  there  is  much  depression,  with 
failing  cardiac  action  and  pillse,  a  considerable  amount  of  brandy 
may  be  necessary,  and  digitalis  is  indicated  under  these  circumstances. 
The  patient  must  be  kept  at  rest,  and  should  not  be  examined  un- 
necessarily, or  be  made  to  sit  up,  if  there  is  any  danger  of  syncope. 

Paracentesis  is  called  for  in  rai'e  instances,  in  order  to  relieve 
dangerous  symptoms,  or  to  remove  purulent  fluid.  Some  advocate 
early  recom-se  to  this  operation,  but,  for  obvious  i-easons,  it  ought  not 
to  be  rashly  pi-actised.  The  fluid  is  best  removed  by  means  of  the 
aspirateui',  or  a  small  troehar.  In  cases  of  pyo-peiicarditis  treatment 
by  incision  and  a  drainage-tube  may  be  required,  or  even  resection  of 
the  ribs. 

In  pericarditis  com^alicating  Bright's  disease  or  low  fevei's,  free 
stimulation  is  usually  requii'ed  ;  while  opium  is  contra-indicated,  or 
must  be  employed  with  particular  caution.  The  symptoms  which  are 
liable  to  arise  in  the  course  of  pericarditis  must  be  treated  on  ordinary 
principles. 

With  regard  to  the  formation  of  adhesions  after  pericarditis,  Dr. 
Cantlie  has  drawn  attention  to  the  desirability  of  encouraging  exercise 
after  an  attack  of  this  complaint  in  young  patients,  provided  there  is  no 
valvular  disease,  in  order  to  excite  the  cardiac  action,  and  thus  make  the 
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adhesions  loose  and  filamentous,  instead  of  firm  and  fibrous.  Within 
due  limits,  and  under  proper  supervision,  this  point  is  certainly  worthy 
of  attention. 


II.  Chronic  Pericarditis — Adherent  Pericardium. 

Anato.mical^  Characters. — Chronic  effusion  occasionally  remains  after 
acute  pericarditis  ;  more  commonly  the  surfaces  of  the  ineinbrane  become 
universally  agglutinated,  and  calcareous  material  may  even  be  deposited 
m  the  adhesions  ;  or  the  outer  sui'face  of  the  pericardium  may  further 
unite  with  the  chest-wall  or  pleura,  or  become  matted  together  with 
the  mediastinal  structures. 

Symptoms.— Subjective  symptoms  are  often  absent  in  cases  of  chronic 
pericarditis,  but  there  may  be  uneasy  sensations,  or  even  a  dull  pain 
over  the  cardiac  region,  and,  in  exceptional  cases,  anginal  attacks  have 
been  noticed.  Disturbed  action  of  the  heart ;  palpitatton  easily  induced  ; 
and  shortness  of  breath  on  exertion  are  the  chief  symptoms  complained 
of,  if  any.  From  the  effects  of  extensive  adhesions  upon  the  lieart, 
grave  interference  with  its  action  and  with  the  circulation  may 
ultimately  arise,  and  serious  organic  changes  may  be  set  up.  In  some 
ca.ses  of  this  kind  ascites  is  a  prominent  symptom,  eoming  on  before,  or 
being  out  of  proportion  to,  dropsy  in  the  legs.  An"  agglutinated 
pericardium  will  seriously  increase  the  danger  from  an  attack  of  any 
pulmonary  inflammation . 

Physical  exaviination  may  reveal  the  presence  of  fluid  in  the  pericar- 
dium ;  or,  when  extensive  adhesions  have  been  formed  between  its  sur- 
faces, or  still  more  with  the  chest- wall,  the  signs  may  be  more  or  less  of  the 
following  character:—!.  Depression  ot  the  precordial  region,  with  nar- 
rowing of  the  spaces.    2.  Increase  in  extent,  or  permanent  displacement 
of  the  iiH^jM/se,  especially  elevation,  there  being  no  other  obvious  cause 
for  this  ;  the  apex-beat  being  unaltered  by  change  of  posture,  and  the 
impulse  unmodified  by  a  deep   inspiration;  or '  the  impulse  having 
altogether  unusual  characters,  being  markedly  undulatory,  or  attended 
with  systolic  recession  of  some  of  the  spaces  or  of  the  epigastrium,  or  with 
an  irregular  jogging  movement,  both  systolic  and  diastolic.    The  diastolic 
shock  of  the  pulmonary  or  aortic  valves  is  sometimes  distinctly  felt.  An 
mdrawmg  of  the  apex  may  be  noticed  after  the  beat  in  some  cases  ; 
while  m  others  there  is  no  impulse  at  all.    ;i  Usually  increased  area  of 
dulness,  which  is  not  altered  after  a  deep  inspiration,  there  being  other 
signs  that  the  lungs  do  not  expand  over  the  cardiac  region.    When  there 
IS  extensive  calcihcation,  the  percussion-sound  is  said  occasionally  to 
have  an  osteal  character.    4.  Loudness  and  superficialness  of  the  cardiac 
sounds  over  the  prfecordial  region  ;  or  unusual  conduction  of  the  sounds 
posteriorly  on  the  left  side,  if  the  pericardium  is  adherent  at  the  back. 
6.  A  rough  frichon-souud  heard  over  some  part  of  the  cardiac  reoion, 
where  adhesions  have  not  taken  place,  but  the  surfaces  are  roughened, 
b.  A  peculiar  movement  observed  in  the  arteries  at  the  base  of  the  neck, 
as  if  an  ineffectual  effbrt  were  made  by  the  heart  to  hll  them ;  and  a 
marked  pulgus  paradoxus.    7.  Sudden  collapse  of  the  i>i,juhtr  veins  during 
the  ventricular  diastole,  according  to  Friedreich.  ' 
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III.  HVDROPERICARDIUM — PERICARDIAL  DrOPSY. 

The  important  facts  relating  to  dropsy  of  the  pericardium  may  be 
thus  summed  up,  and  it  will  at  once  be  seen  in  what  i-espects  it  differs 
fi'om  inflammatory  effusion  : — 1.  In  the  great  majority  of  cases  this 
condition  is  a  part  of  chronic  general  dropsy ;  it  may  set  in  acutely  in 
Bright's  disease  ;  and  rare  instances  have  been  met  with  in  which  it 
owned  a  mechanical  origin,  having  resulted  from  the  pressure  of  an 
aneurism  or  other  mediastinal  tumour,  disease  or  thrombosis  of  the 
cardiac  veins,  or  sudden  extreme  pneumothorax.  2.  There  are  no 
severe  initiatory  symptoms ;  pyrexia  is  absent ;  and  there  is  no  marked 
distui'bance  of  the  heart's  action.  3.  The  effusion,  which  is  simply 
serous,  is  not  abundant.  Hence  there  is  no  bulging ;  the  physical 
signs  indicative  of  fluid  are  less  marked  than  in  pericarditis  ;  and  the 
dulness  is  more  liable  to  be  altered  by  posture.  4.  Friction-signs  are 
absent  tliroughont.  5.  Hydropericardium  generally  follows  hydro- 
thorax,  and  hence  it  is  preceded  by  the  symptoms  and  physical  signs 
of  the  latter  condition,  the  effects  of  which  it  necessarily  tends  to 
ay'g'ravate. 

Tkeatmbnt. — This  is  merely  a  part  of  the  ordinary  treatment  for 
diopsy.    Paracentesis  might  possibly  be  warianted  in  extreme  cases. 

IV.  Pericardial  Hji;morrhage. 

Blood  may  be  found  in  the  pericardium  as  the  result  of  : — I.  Spon- 
taneous rupture,  either  of  the  heart  or  a  cardiac  aneuiism  ;  of  an  aortic 
aneurism  ;  of  one  of  the  coronary  vessels  ;  or  of  vessels  in  cancerous 
deposits.  2.  Injury.  3.  Pericarditis,  the  effusion  being  more  or  less 
hnemorrhagic.  4.  Diseased  conditions  of  the  hlood,  as  in  scurvy,  purpura, 
and  splenic  leucocythaemia. 

Symptoms. — The  symptoms  are  generally  severe  in  connection  with 
actual  ha?morrhage  into  the  pericardium,  indicating  loss  of  blood,  and 
interference  with  the  heart's  action  ;  but  they  will  necessarily  vary  with 
the  amount  of  blood  present,  and  the  rapidity  of  its  accumulation. 
Sudden  death  may  occur.  The  physical  signs  are  those  of  an  accumula- 
tion of  fluid  in  the  pericardial  sac. 

V.  Pneumo-pericardtum. 

Gas  is  occasionally  found  in  the  pericardium,  either  having  entered 
from  without,  or  resulting  fi'om  decomposition  of  fluid  in  its  cavity.  It 
might  give  rise  to  tympanitic  resonance  over  the  cardiac  region  ;  and  to 
siiccussion-splash,  if  mixed  with  fluid. 


ACUTE   ENDOCARDITIS  AND  VALVULITIS. 


539 


Chapter  XXII. 

ACUTE  DISEASES  OF  THE  HEART. 

I.  AcuT'E  Endocarditis  and  Valvulitis. 

Etiology  and  Pathology. — In  ordinary  practice  acute  endocarditis  is 
by  far  most  frequently  associated  witli  rheumatic  fever,  and  it  is 
generally  supposed  tliat  the  inflammation  is  set  up  by  direct  irritation 
of  the  endocardium  by  the  j^oisoned  blood  ;  but  other  views  have  been 
advanced,  which  regard  the  endocarditis  as  primary.  Endocarditis  may 
also  be  met  with  in  connection  with  acnte  or  chronic  Bright's  disease, 
scarlatina,  measles,  small-pox,  typhoid  fever,  pnerpei-al  fever,  pyaemia, 
septicaemia,  pregnancy  or  parturition,  and  syphilis.  Cases  of  this 
disease  occasionally  arise  which  can  be  traced  to  no  definite  cause,  and 
are  then  said  to  be  idiopathic.  I  have  already  called  special  attention 
to  the  fact  that  endocarditis  may  occur  without  the  presence  of  aiiy  of 
the  usual  joint-symptoms  of  I'heumatic  fever  ;  and  that  the  cardiac 
affection  may  be  met  with  in  cases  of  this  disease  of  all  grades  of  severity. 
Local  endocarditis  may  result  fi-om  wounds  and  injuries,  sncli  as  the 
ruptui'e  of  a  valve  or  of  one  of  the  chords  tendinea^  ;  from  irritation  by 
growths  or  fibrinous  conci'etions  ;  from  abscess  in  the  walls  of  the  heart ; 
or,  it  is  said,  fi'om  unusual  blood-cuirents.  Endocarditis  in  chorea  has 
been  attributed  to  the  cause  last-mentioned.  The  disease  may  occur  in 
the  foetus. 

There  is  a  special  (form  of  the  disease,  named  ulcerative  endocarditis, 
or  malignant  endocarditis  by  Osier,  which  is  usually  of  septic  origin,  and 
may  be  traceable  to  some  foul  nicer  or  wound,  generally  seated  on  the 
female  genital  organs,  and  following  parturition.  The  inflammation  is 
supposed  to  be  due  to  organisms,  and  micrococci  have  been  described  by 
Koch  and  othei-s,  not  only  in  this,  but  also  in  other  forms  of  endocarditis. 
Ulcerative  endocarditis  may  develop  occasionally  in  connection  with 
acute  rheumatism ;  or  with  pi'evious  chronic  diseases  of  the  valves  and 
orifices  of  the  heart.  The  late  Dr.  Moxon  showed  that  ulcerative  endo- 
carditis might  result  fi-om  friction  of  a  fibrinous  concretion  on  the  surface 
of  the  endocardium. 

Anatomical  Characters. — It  rarely  happens  that  the  endocardium  is 
seen  in  the  eai'ly  period  of  inflammation,  when  this  membi'ane  merely 
presents  bright  I'edness,  tisually  with  distinct  points  of  inci'cased  vascu- 
larization. Soon  it  becomes  less  smooth  than  normal,  swollen,  and 
clouded ;  diminishes  in  consistence  ;  and  loses  its  polish.  Numerous 
young  cells  form  in  the  sub-epithelial  tissue,  causing  it  to  become 
thickened  ;  while  little  vascular  villi  or  gran  til  ations  also  project  on  the 
surface.  In  some  cases  the  endocardium  assumes  the  appearance  of  a 
soft,  velvety  membrane.  Fibrinous  vegetations  ai'e  soon  formed,  whic-h 
are  derived  directly  from  the  blood,  its  fibi'in  being  deposited  on  the 
inflamed  membrane,  either  in  strata  or  in  masses  of  consideraljle  size. 
Thei'e  is  also  exudation  into  the  substance  of  the  valves,  the  free  edges 
of  which  are  much  thickened,  especially  those  parts  which  are  exposed 
to  considei-able  fiiction  and  iriitation,  and  the  fibrinous  vegetations  are 
chiefly  deposited  on  the  surface  which  is  opposed  to  the  cuii'cnt  of 
the  circulation.    Only  the  left  cavities  of  the  heart  ai-e  usually  involved 
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in  endocarditis,  the  orifices  and  the  membrane  in  their  vicinity,  with 
the  valves  and  their  appendages,  being'  especially  affected.  During 
intra-nterine  life  the  disease  chiefly  attacks  the  right  side  of  the 
ox'gan. 

As  occasional  consequences  of  acute  endocarditis  there  may  be 
observed  fissuring  of  the  membrane ;  actual  ulcei'ation  ;  formation  of 
pus  in  the  deeper  layers,  which  ultimately  reaches  the  surface ;  per- 
foration, rupture,  or  extensive  destruction  of  a  valve;  rupture  of  one 
or  more  chordae  tendinete,  the  free  ends  of  which  may  float  in  the  blood, 
and  lead  to  the  deposit  of  vegetations ;  or  the  rapid  formation  of  an 
aneurism  of  the  heart. 

Ulcerative  endocarditis  is  a  destructive  form  of  the  disease,  in  which 
the  valves  present  on  their  surfaces  or  boi-ders  eroded  or  ulcerated  spots 
or  patches,  irregular,  covered  with  granular  material,  and  fringed  by 
vegetations.  In  the  granular  material  organisms  have  been  found.  This 
form  of  endocai'ditis  may  lead  to  any  of  the  destructive  effects  just 
mentioned.  It  may  also  involve  the  general  surface  of  the  endocai'dium. 
Other  organs  are  often  affected  at  the  same  time ;  and  organisms  have 
been  found  in  the  capillaries. 

Emboli  are  very  liable  to  be  detached  from  the  fibiinous  deposits  in 
endocarditis,  and  evidences  of  these  may  be  discovered  in  distant 
organs  ;  or  septic  products  may  be  conveyed  into  the  circulation,  giving 
rise  to  septicremia,  especially  in  the  ulcerative  forms. 

If  the  inflammatory  process  subsides,  the  young  tissue  develops  into 
an  impei-fect  fibrous  structtire,  and  proliferation  with  subsequent 
oi-ganization  may  go  on  for  some  time,  thus  leading  to  most  serious 
permanent  oi'ganic  changes,  fatty  and  calcareous  degeneration  often 
finally  occmTing,  which  increases  the  damage.  This  is  one  of  the  con- 
ditions known  as  chronic  endocarditis,  but  the  affection  may  be  chronic 
from  the  outset,  there  being  a  slow  growth  of  new  tissue,  which  tends 
to  develop  into  a  fibroid  matei'ial.  The  ultimate  changes  are  similar  in 
both  cases,  and  the  chief  morbid  conditions  resulting  therefrom  are  as 
follows: — I.  Thickening,  indui'ation,  and  ]iuckering  of  some  part  of  the 
genei-al  tract  of  the  endocardium.  2.  Thickening  of  the  valves,  with 
opacity,  rigidity,  and  more  or  less  shrinking,  by  which  they  may  be 
greatly  narrowed  and  rendered  incompetent.  3.  Adhesion  of  the 
tongues  of  a  valve  to  each  other  or  to  the  walls  of  the  heart.  4.  Thicken- 
ing, induration,  and  contraction  of  the  chordse  tendinete  or  musculi 
papillares.  5.  Narrowing  of  the  orifices,  usually  accompanied  with 
irregulaxity,  roughness,  and  hardening.  6.  Formation  of  firm  warty 
gTowths,  either  sessile  or  pedunculated. 

When  atheroma  and  calcificatioix  supervene,  the  structures  present 
the  usual  characters  indicative  of  these  forms  of  degeneration. 

Stmp'I'OMS. — Many  cases  of  endocarditis  are  only  revealed  by  physical 
examination.  Local  symptoms  are  always  very  indefinite,  there  being 
little  or  no  pain  or  tenderness,  but  palpitation  is  frequently  observed. 
The  characters  of  the  pulse  have  been  variously  stated  by  different 
bservers  ;  at  first  it  is  usually  frequent,  full,  and  excited  ;  afterwards 
it  may  become  feeble,  small,  and  irregular  in  force  and  rhythm,  but 
numerous  circumstances  influence  it.  Increased  pyrexia  may  accompany 
endocarditis,  the  fever  often  tending  to  assume  an  adynamic  type. 
The  chief  symptoms  which  are  liable  to  arise  in  the  course  of  the 
disease,  however,  are  those  dependent  upon : — 1.  Interference  with  the 
circulation  at  one  or  more  of  the  orifices.    2.  Formation  of  extensive 


AC'ITK   ENDOCAKDITIS  AND  VALVULITIS. 


541 


clots  in  the  heart,  embarrassing  its  action,  and  causing  obstruction  to 
the  flow  of  blood,  indicated  by  extremely  frequent  and  irregular  cardiac 
action  and  pulse ;  tendency  to  syncope  ;  great  dyspncea,  amounting  to 
orthopnoea  in  pai'oxysms,  attended  with  extreme  anxiety,  and  followed 
by  asphyxial  symptoms  ;  and  severe  disturbance  of  the  nervous  system. 
3.  The  convection  of  emboli  to  the  spleen,  kidneys,  brain,  and  other 
organs  ;  or  of  septic  products,  with  consequent  septicajmia. 

Ulcerative  endocarditis  is  attended  with  grave  symptoms,  but  they 
ai'e  general  rather  than  local,  or  associated  with  other  organs  than 
the  heart.  At  the  outset  there  is  usually  a  sudden  rigor.  Subsequently 
the  symptoms  may  be  merely  those  of  high  fevei-,  often  assuming  a 
typhoid  character;  with  marked  symptoms  associated  with  the  stomach 
and  intestines ;  and  enlarged  spleen.  Or  they  may  be  indicative  of 
septicfemia,  with  high  irregular  fever,  jaimdice,  vomiting  and  diaiTha-a, 
and  albuminuria.    The  termination  is  believed  to  be  always  fatal. 

Physical  Signs. — The  only  positive  signs  which  may  be  associated 
with  endocarditis  are  those  indicating  excited  action  of  the  heart ;  some 
derangement  of  an  orifice  ;  or  extensive  coagulation  of  blood.  1.  The 
impulse  is  often  forcible  and  increased  in  area  ;  if  coagulation  takes 
place,  it  tends  to  become  irregular  in  rhythm  and  force.  2.  Increased 
dulness,  especially  towards  the  right,  may  arise  from  stagnation  and 
clotting  of  blood  in  the  cavities  of  the  heart.  3.  The  sounds  are 
often  altered  in  character,  but  this  is  not  to  be  relied  upon.  4.  The 
great  sign  of  endocarditis  is  the  presence  of  one  or  more  endocardial 
'iiijirmurs,  but  it  must  be  remembered  that  these  may  have  previously 
existed.  Different  observers  have  given  different  statements  as  to 
the  valvular  lesions  most  frequently  present.  In  my  own  experience 
mitral  regurgitation  has  been  decidedly  the  most  common  condition  in 
acute  endocarditis,  but  this  may  in  some  cases  result  from  ii-regular 
action  of  the  musculi  papillares.  Aortic  obstruction  is  not  uncommon. 
Pulvwnary  ohstruction  murmur  may  be  observed  as  the  result  of  coagu- 
lation in  the  I'ight  cavities ;  but  on  the  left  side  clotting  of  blood 
sometimes  interferes  with  the  production  of  a  murnnir. 

Diagnosis.-— Not  only  mvist  endocarditis  be  distinguished  from  peri- 
carditis, but  it  must  be  remembered  that  the  symptoms  arising  in  its 
course  render  it  liable  to  be  mistaken  for  certain  low  fevers,  and  it  is 
particularly  difficult  to  diagnose  the  ulcerative  form.  Physical  examina- 
tion should  be  made  at  frequent  intervals  in  those  diseases  in  which  it 
is  apt  to  supervene,  so  that  the  morbid  condition  may  be  detected  in  its 
earliest  development. 

Prognosis. — There  are  always  immediate  dangers  in  connection  with 
acute  endocarditis,  which  have  been  sufficiently  indicated.  The  remote 
prognosis  will  depend  on  the  permanent  organic  changes  which  the 
disease  originates  ;  and  on  the  orifice  which  is  affected. 

Treatment. — The  treatment  of  endocarditis  is  mainly  that  of  the  dis- 
ease in  the  course  of  which  it  occui-s,  and  no  direct  remedies  can  influ- 
euce  this  complaint.  Such  measures  as  bleeding,  mercurialization,  and 
the  local  application  of  cold  are  decidedly  to  be  deprecated.  As  a  rule 
stimulants  are  required,  in  some  cases  in  large  quantities,  along  with 
abundant  nuti'iment.  Digitalis  is  indicated,  should  the  heart's  action  be 
failing.  Should  there  be  signs  of  obstruction  from  coagulation  of  blood 
in  the  cavities  of  the  heart,  alkalies  and  carbonate  of  ammonium  must  be 
given  freely,  along  with  alcoholic  and  other  stimulants.  Septicfemic 
symptoms  may  call    for   special   treatment,  especially    in  ulcerative 
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endocarditis,  but  seldom  can  much  good  be  done  in  sucli  cases.  Other 
symptoms  must  also  be  treated  as  they  arise.  It  is  exceedingly  important, 
after  an  attack  of  acute  endocarditis  in  which  the  valves  are  involved, 
to  keep  the  patient  in  bed  for  some  days,  and  afterwards  at  i-est  and 
under  observation  for  a  considerable  time,  so  as  to  maintain  the  heart 
in  a  state  of  quiescence,  and  not  to  throw  any  strain  on  the  diseased 
structures,  thus  enabling  them  to  x'ecover  as  far  as  possible,  and  limiting 
the  growth  and  development  of  fibrous  tissue.  I  quite  agree  with  the 
late  Dr.  Fothergill  that  it  is  a  serious  error  on  the  jaart  of  any  prac- 
titioner to  aim  at  making  his  patients  sit  up  as  soon  as  jjossible  after  an 
attack  of  acute  rheumatism  with  endocarditis,  or  to  discharge  them  as 
cured,  in  order  to  exhibit  the  advantages  of  some  particular  line  of  treat- 
ment for  this  disease. 

II.    Acute  Myo-carditis. 

Etiology. — Inflammation  of  the  heart-substance  is  frequently  set  up 
in  the  layers  contiguous  to  an  inflamed  endocardium  or  pericardium, 
and  extends  more  or  less  deeply.  Myo-carditis  has  been  stated  to  have 
arisen  independently  in  a  few  instances — due  to  acute  rheumatism,  cold, 
injury,  or  other  causes,  either  as  a  diffuse  or  localized  inflammation,  the 
latter  having  terminated  in  abscess.  Pyjemia  and  septicaemia  frequently 
lead  to  myo-carditis,  with  formation  of  abscesses. 

Anatosilcal  Characters. — -Myo-carditis  is  attended  with  discoloration 
and  softening  of  the  heart-substance,  this  being  infiltrated  with  a  sero- 
sanguineous  fluid,  fibrinous  exudation,  or  sometimes  pus,  which  may 
collect  in  abscesses.  The  disease  occasionally  leads  to  the  formation  of 
a  cardiac  aneurism  ;  or  to  rupture  of  the  heart  into  the  pericardium, 
and  subsequent  pericarditis,  if  the  perforation  is  not  complete.  If 
recovery  ensues,  depressed  scars  may  be  left. 

Symptoms. — The  clinical  signs  of  myo-carditis  are  very  obscure.  It 
tends  to  render  the  cardiac  action  extremely  rapid,  weak,  and  irregular, 
and  to  cause  much  praecordial  distress,  and  when  these  are  prominent 
features  in  the  course  of  peri-  or  endocarditis,  implication  of  the  heart- 
substance  may  be  suspected.  Restlessness  and  anxiety  are  often  con- 
spicuous symptoms ;  with  marked  dyspnoea,  and  pallor  of  the  face  or 
cyanosis.  The  general  symptoms  are  pyrexia  of  an  adynamic  type  ;  with 
signs  of  blood-poisoning,  and  of  collapse  or  asthenia.  The  fatal  issue  is 
often  jjreceded  by  delirium.    Sudden  death  is  apt  to  occur. 

Treatment. — The  only  hope  lies  in  free  stimulation. 

III.    Acute  Parenchymatous  Degeneration. 

It  must  suffice  merely  to  call  attention  to  the  condition  affecting  the 
heart  thus  named,  which  demaiids  recognition  as  liable  to  occur  in  the 
course  of  certain  acute  febrile  affections,  especially  typhoid,  typhus, 
diphtheria,  and  septicasmia.  It  is  believed  to  be  due  either  to  the  direct 
effects  of  the  several  morbid  poisons,  or  to  prolonged  or  excessive  febrile 
temperature.  By  some  the  change  is  regarded  as  of  an  inflammatoiy 
nature,  and  hence  termed  "  parenchymatous  inflammation."  It  has  also 
been  called  "granular  degeneration,"  and  "cloudy  swelling."  The 
whole  heart  becomes  exceedingly  soft,  flabby,  and  friable  ;  and  of  a  dirty 
grejish-red  colour.    The  muscular  fibres  are  seen  under  the  microscope 
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to  be  indistinct  in  their  strife,  and  dull,  s\¥ollen,  granular,  or  ruptured. 
Acetic  acid  dissolves  many  of  the  granules,  and  shows  a  few  fatty 
globules,  as  well  as  often  an  increase  of  pigment-particles. 

Clinically,  acute  parenchymatous  degeneration  of  the  heart  may  be 
recognized  in  the  course  of  the  diseases  above  mentioned,  by  great  pros- 
tration, with  symptoms  and  physical  signs  of  progressive  caixliac  weak- 
ness, culminating  in  complete  failure.  These  phenomena  indicate  the 
necessity  for  energetic  stimulation  in  treatment. 


Chapter  XXIII. 

CHRONIC    DISEASES    OP    THE  HEART. 

I\  the  present  chapter  it  is  proposed  to  give  an  account  of  the  several 
chi'onic  organic  diseases  to  which  the  heart  is  liable.  Their  diagnosis, 
prognosis,  and  treatment  will  be  considered  in  a  separate  chapter."" 

I.    Affections  of  the  Valves  and  Orifices. 

General  _  Etiology  and  Pathology.— The  various  conditions  which 
may  give  rise  to  cardiac  murmurs  have  been  previously  pointed  out,  and 
the  characters  of  the  different  murmurs  described.     At  present  atten- 
tion will  be  directed  only  to  those  cases  in  which  there  is  some  definite 
organic  mischief,  affecting  the  valves  or  their  appendages,  or  the  orifices 
of  the  heart,  which  interferes  with  the  circulation,  either  by  causino- 
obsfruction,  or  by  permitting  regurgitatioji.     In  the  first  place  "it  will  be 
well  to  give  a  general  summary  of  the  pathological  modes  of  orio-in  of 
these   derangements.    They  may   arise    from:— I.  Acute  endocarditis^ 
especially-,   but   not    solely,  in    connection    with    acute  rheumatism.' 
2.  Chronic  endocarditis  or  valvulitis,  which  in  many  cases  appears  to  be 
merely  a  process  of  fibroid  degeneration,  the  structures  implicated  beino- 
very  liable  to  undergo  further  degenerative  changes,  in  the  direction  of 
atheroma  and  calcification.     This  is  observed  "as  a  rule  in  persons 
advanced  in  years,  especially  in  gouty  subjects,  or  in  those  suffering  from 
chronic  renal  disease  ;  it  may,  however,  occur  in  younger  individuals 
who  are  subject  to  violent  physical  strain,  in  consequencti'of  which  great 
pressure  of  blood  is  thi'own  upon  the  aortic  valves,  for  example,  strikers 
colliers,  gymnasts,  or  boat-racers.    Chronic  changes  in  the  valves  may 
also  be  associated  Avith  syphilis,  chronic  alcoholism,  and  other  conditions. 
S.  Laceration     a  valve  or  of  chordfe  tendinea;,  due  to  injury.    4.  Chronic 
myo-carditis,  involving  the  musculi  papillares,  which  consequently  become 
contracted  and  indurated,  thus  preventing  the  valves  froni  closing. 
5.  Atrophy  of  the  valves,  or,  as  some  suppose,  congenital  insufficiency 
rendering  them  mefiicient,  or  giving  rise  to  so-called  "  reticulation  "  or 
more  or  less  extensive  perforation.    6.  Enlargement  of  the  cavities  of  the 
heart  involving  the  orifices  without  pi-oportionate  increase  in  the  valves, 
which  are  therefore  rendered  incompetent;  or  altering  the  normal  relations 
of  the  valves  and  their  appendages  to  the  orifices.    7.  Congenital  malfor- 
mations, which  are  believed  to  result  mainly  from  endocarditis  occurrino- 
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during  intra-uterine  life.  8.  Fibrinous  deposits  from  the  blood. 
9.  Tumours  Yerj  rarelj.  i.  a 

It  must  be  mentioned  that  more  than  one  orifice  may  be  attectecl 
from  the  same  cause  ;  and  that  disease  at  one  orifice  may  subsequently 
set  up  mischief  in  another,  either  by  direct  extension,  by  throwmo-  an 
extra-strain  upon  the  valves  and  thus  inducing  chronic  valvulitis,  or  by 
enlarging  the  corresponding  cavity  of  the  heart.   _  n  -n. 

Special  valvular  diseases.— Having  given  this  general  outline  the 
main  facts  connected  with  each  orifice  will  now  be  specially  considered 
in  detail,  under  the  following  headings:—!.  JEtiology.  2.  Anatomical 
characters.  3.  Clinical  phenomena,  including  the  signs  immediately 
connected  with  the  lesion ;  its  direct  effects  upon  the  circulation,  and 
the  svmptoms  resulting  therefrom  ;  and  its  remote  effects  upon  the  heart. 
It  may  be  remarked  once  for  all  at  the  outset,  that  local  sympfoms  m 
cases  of  valvular  diseases  are  very  uncertain  and  unreliable.  U  neasmess 
or  pain  over  the  cardiac  region  may  be  complained  of,  but  is  absent  m 
the  maiority  of  cases  ;  it  is  most  frequent  in  connection  with  aortic 
disease  Palpitation  and  dyspnoea  are  common  symptoms,  and  not  un- 
commonly render  the  patient  incapable  of  much  exertion. 


A.  Mitral  Regurgitation. 


Etiology— 1.  Acute  endocarditis  is  Ithe  ordinary  cause  of  this  con- 
dition, the  subsequent  chronic  changes  increasing  the  primary  mischiet. 
2  Ca^es  occasionally  are  met  with  in  which  no  history  can  be  obtained 
of  acute  endocarditis,  and  the  affection  seems  to  have  been  chronic  aM 
°radual  in  its  progress  from  the  first,  being  either  due  to  chronic  mflam- 
iy  change's  or  to  degeneration.  3.  Mitral  regurgitation  is  liable  to 
supervene  upon  aortic  disease,  being  produced  m  one  or  other  of  the 
ways  already  indicated.  4.  It  may  result  from  mere  dilatation  of  the 
left  cavities  causing  enlargement  of  the  orifice,  and  displacing  the  mus- 
cuU  pip  lies  As  stated  in  a  former  chapter,  this  last  condition  is 
believed  by  some  authorities  to  be  the  cause  of  the  murmar  met  with  m 


^'S:dc:;:^:HACTERS.-The  chief  morbid  conditions  oWved  m 
different  cases  of  mitral  regurgitation  are  more  or  less  contraction  and 
trrowino  of  the  tongues  of  the  valve,  with  irregularity,  thickemng,  and 
rigidity,  there  being  in  some  instances  scarcely  any  appearance  of  a  valve 
atheroma  or  calcification  ;  laceration  of  one  of  t^e  -^J^^^;,^ 
Mon  of  one  or  more  of  them  to  the  inner  surface  of  the  ventricle,  oi 
To  each  other;   rupture  of  chorda,  tendine^e ;   shortening,  thackemng 
Xation,  or' adhLion  of  these  «tructui..,  the  smaller  ones  ^v^^^^^ 
often  entirely  disappeared;  contraction  and  .ha^^^^^ning  of  the  « 
T^anillares-  and  fibrinous  deposits,  sometimes  m  considerable  abundance 
^  g  iNic!:  PHENOMENA.-limediate  signs.    These  are:-L  Asys^ 
ihrill  at  the  left  apex,  present  m  only  a  small  proportion  ot  cases^ 
Tmta%olic  Jurm^l     3.  IntensificaUon  of  the  p^amor^ary  second 
.nuvcl  which  is  not  uncommonly  louder  than  the  aortic. 

Effeits  upon  the  circulation.-The  arterial  system  be  msuffi- 
cient^raiid Tegularly  supplied  with  blood;  hence  the  pulse  tends  to  be 
Tma  "^w eak  and  often  unequal  in  force  and  fulness,  as  we  1  as  in  some 
c?ses  ii^^egu  ar  in  rhythm.  These  characters  are  shown  m  tl^e  splijgnio^ 
itrr^h  V  tfacino-  Two  striking  phenomena  are  sometimes  observed  in 
SnSion  wTth'  mitral  regurgilfion,  namely,  that  the  patient  presents^ 
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a  markedly  anaemic  appearance ;  and  that,  although  the  heart  may  be 
acting  violently,  and  the  great  arteries  in  the  neck  may  even  appear  to 
throb,  scarcely  any  pulsation  is  felt  in  them.  Through  the  "  back 
working  of  mitral  regurgitation,  the  pulmonary  circulation  becomes 
necessarily  overloaded  more  or  less  speedily,  the  symptoms  and  ultimate 
consequences  of  which  have  been  already  described.  Emboli  may  also 
be  carried  from  clots  in  the  right  heart,  and  give  rise  to  pulmonary 
infarctions.  In  time  the  right  side  of  the  heart  and  the  general  venous 
system  become  involved,  leading  to  venous  stagnation  and  its  conse- 
quences, often  to  an  extreme  decree. 

Effects  upon  the  heart.-The  left  auricle  first  becomes  the  seat  of 
dilatation  with  hypertrophy,  and  afterwards  the  right  ventricle  whi<-h 
is  often  greatly  enlarged,  and  as  a  consequence  tricuspid  regurgitation 
follows  A  moderate  degree  of  hypertrophy  with  dilatation  of  the  left 
ventricle  is  generally  observed  in  course  of  time,  and  it  may  become 
very  considerable.  Degeneration  of  the  heart-structure  is  liable  to  be 
set  up  ultimately;  and  the  endocardial  lining  of  the  left  auricle  tends  to 
become  thickened,  opaque,  and  atheromatous. 

B.  Mitral  Obstruction. 

^Etiology.— Mitral  obstructive  disease  is  usually  the  result  of  acute 
endocarditis  and  its  consequences.  Sometimes  it  cannot  be  traced  to 
this  cause,  and  then  has  been  supposed  to  be  congenital,  and  to  be  due 
either  to  endocarditis  occurring  during  fcetal  life,  or  to  malformation 

Anatomical  Characters.— Mitral  obstruction  is  often  due  to  the 
oribce  being  more  or  less  in  a  state  of  constriction  or  sfeno.i.  ■  its 
margins  being  also  rough,  irregular,  and  thickened.  One  or  other  of 
these  conditions  predominates.  In  other  cases  the  tongues  of  the  valve 
adhere  together  by  their  edges,  so  as  to  form  a  diaphragm  stretchin- 
across  the  ovihce^dirq^hragmatic.  valve;  or  more  rarely  a  funnel-shaped 
opening  being  thus  iormed—button-hole  valve.  Abundant  vegetation.s  on 
the  valves  or  about  the  orifice  may  cause  mitral  obstruction  in  excep- 
tional  instances.  ^ 
Clinical  PHKNO.MKNA.-The  phenomena  of  simple  mitral  obstruction 
rtitter  from  those  accompanying  mitral  regurgitation  in  the  foUowino- 
particulars  Thrill  is  much  more  frequently  felt,  and  is  pra?systolic 

-  Ihe  vinrmnr  may  be  either  simply  prcvsystolic,  or  may  continue 
thioughout  the  entire  diastole  up  to  the  systole.  A  separate  diastolic 
miirmur  is  said  to  be  heard  occasionally,  with  a  distinct  interval 
between  it  and  the  pra'sysk.lic.  3.  The  second  sound  at  the  base  is 
olten  markedly  and  persistently  reduplicated.  4.  With  regard  to  tlie  pulse 
m  niy_  experience  of  a  considerable  number  of  cases  of  simple  mitral 
constriction  it  continued  regular  for  a  long  period,  but  some  authorities 
regarcl  irregiilarity  of  the  pulse  as  an  important  sign  of  this  disease. 
JJi.  (yeovge  Balfour  is  very  strong  on  this  point,  stating  that  the 
irregularity  is  extreme,  and  he  attributes  it  to  defective  nutrition  of 
uie  cardiac  trunk  and  ganglia,  leading  to  irregular  action.  .5  The 
let  ventricle  is  small,  and  disposed  to  become  atrophied,  rather  than 
enlarged;  but  It  is  said  that  the  left  auricle  is  much  more  liable  to 
econie  affected  than  in  mitral  regurgitant  disease,  and  to  pulsate  above 
he  fourth  rib  to  the  left  of  the  sternum.  The  effects  on  the  circula- 
tion are  similar  m  both  cases,  but  they  are  less  marked  and  more  slowly 
produced  m  simple  mitral  obstruction. 
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In  not  a  few  instances  mitral  regurgitation  and  obstruction  exist 
to£rether  The  interference  with  the  circulation,  and  the  changes  in 
the  cavities  of  the  heart,  are  necessarily  more  readily  induced  under 
these  circumstances.  A  double  thrill  may  be  felt.  Irequently  there 
are  two  distinct  murmurs,  but  there  may  be  but  one,  and  it  may  be 
purely  systolic,  but  Dr.  Balfour  states  that  the  murmur  is  often  pre- 
ceded by  a  more  or  less  evident  thump,  and  that  it  ceases  at  or  about 
the  middle  of  the  infra-axillary  space.  It  is  in  these  cases  of  double 
mitral  disease  that  the  cardiac  action  and  pulse  tend  to  become 
extremely  irregular,  according  to  my  observation.  Mitral  disease  is 
common  in  young  persons. 


C.    Aortic  Obstruction. 

Etiology  —1.  As  a  rule  chronic  valvulitis,  ending  in  atheroma  and 
calcification,  originates  aortic  obstruction,  the  morbid  process  graduall;^ 
advancing  :  hence  this  affection  is  very  frequent  in  old  people,    it  is 
this  valve  also  which  is  involved  in  those  individuals  who  undergo 
severe  muscular  strain.    2.  Cases  are  not  uncommonly  observed,  how- 
ever, in  which  aortic  obstruction  can  be  distinctly  traced  to  acute 
endocarditis  associated  with  rheumatic  fever.  ^p,,p^-q<, 
Anatomical  Characters.— In  most  cases  aortic  obstruction  depends 
upon  the  valves,  which  project  inwards,  and  become  rigid,  thickened, 
irreo-ular,  opaque,  contracted,  atheromatous  or  calcareous  so  that  they 
cannot  be  pressed  back  by  the  blood,  but  remain  constantly  more  or  less 
in  the  current  of  the  circulation.    Often  they  are  covered  with  consider- 
able fibrinous  masses,  and  the  opening  of  the  artery  may  thus  be  almost 
completely  closed.    Occasionally  constriction  at  or  about  the  aortio 
orifice  is  the  pathological  condition  giving  rise  to  obstruction. 

Clinical  Phenomena. -Immediate  signs.  Ihese  are -.-1.  Sysiohc 
thrill  at  the  right  base  occasionally.  2.  Aortic  systolic  murviur. 
3  Feebleness  or  absence  of  the  aortic  second  sound,  if  there  is  no  regurgita- 
tion, that  over  the  pulmonary  artery  being  unaffected;  or  m  some  cases 
reduplication  of  the  second  sound.  ,    ■     i     •  t 

Effects  upon  the  circulation.-Should  the  arteries  be  imperfectly 
filled,  there  will  be  pallor,  with  a  tendency  to  symptoms  of  cerebral 
aufemia.  The  pulse  is  small,  regular,  and  compressible,  but  is  generally 
modified  by  hypertrophy  or  degeneration,  and  under  the  influence  of  the 
latter  change  it  may  become  irregular  or  intermittent.  A  sphygmo- 
graphic  tracing  shows  a  difiicult  and  very  oblique  ascent ;  a  rounded  sum- 
Sii?  and  the  "secondary  waves  absent  or  slight  There  is  no  eviden 
of  obstruction  to  the  pulmonary  circulation,  unless  the  mitral  orifice 
becomes  involved,  so  as  to  permit  regurgitation  It  is  important  to  notice 
that  particles  of  fibrin  are  very  liable  to  be  detached  from  the  valves, 
and  carried  into  the  circulation,  thus  giving  rise  to  signs  of  embolism, 
especially  in  connection  with  the  bram  ^.         ,  ;=  to 

Effects  upon  the  heart.-The  tendency  of  aortic  obstruction  is  to 
nroduce  pure  hypertrophy  of  the  left  ventricle,  which  compensates  toi 
the  obstx^uction  so  long  as  there  is  no  degeneration.  In  course  of  time 
nutral  regurgitation  islpt  to  follow,  being  set  up  either  by  extension  o^ 
disease  from'the  aortic  orifice  ;  or  by  the  forcible  pressure  of  the  blood 
upon  the  mitral  valves. 
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D.    Aortic  Regurgitation. 


^iiOLOG^.-l.  Tins  disease  is  also  often  the  result  of  chronic  changes 
and  IS  especially  frequent  in  those  who  undergo  proloneed  or  severe' 
strain.  2.  In  many  cases  it  originates  in  acute  endocarditis.  3  There 
may  be  a  sudden  rupture  or  laceration  of  the  valve,  the  result  of  extreme 
pressure  thrown  upon  it,  or  of  ulceration.  4.  Regurgitation  may  take 
place  through  perforations  m  the  valve,  due  to  atrophy  or  congenital 
insufhciency.  5.  In  rare  instances  the  aortic  orifice  is  dilated!  and 
the  valves  are  therefore  incompetent  to  close  it  properly.  6.  Deo-enera- 
tive  changes  at  the  x.oot  of  the  aorta  may  lead  to  the  imperfect  adapta- 
tion of  the  valves,  and  thus  give  rise  to  ref^uro^itation 

Anatomical  CHARACTERs.-The  ordinary  state  of  "the  valves  is  that 
described  under  aortic  obstruction,  and  they  are  often  so  shrunken 
deformed,  and  rigid,  that  they  permit  reguiitation,  as  well  as  cau  J 
obstruction,  bometimes  they  adhere  to  the  walls  of  the  vessel  or  a 
tongue  is  seen  lacerated  or  ruptured,  or  having  a  considerable  perfoi'ation 
m  it ;  or  there  may  be  scarcely  any  remnant  of  the  valve 

Clinical  PHENOMENA.-It  will  be  sufficient  to  point  out' the  important 
characters  which  distinguish  aortic  regurgitation  from  obsti'acW 
L  Very  rarely  is  here  any  ihrdl  but  I  have  in  exceptional  cases  felt  a 
marked  diastolic  thrill  conducted  down  tiie  sternum.  2.  A  well-marked 
diastohc  murmur  IS  generally  present.  3.  The  arterial  pulse  is  quite 
characteristic,  owing  to  the  blood  being  forced  into  the  vessels  ulder 
unusual  pressure  by  the  enlarged  left  ventricle,  thus  causing  tlieir 
excessive  distension;  while  they  afterwards  rapidly  subside  on  Lount 

t^j;:^'^fr'''V'^''''''^'J^' ''''''''''  ™«  can  C  oC^ed 

ni  all  the  visible  arteries,  and  has  even  been  seen  in  the  vessels  of  the 

TY  >r  •    They  become  prominent,  t  rtuoi's! 

and  elong-ated  with  each  systole  of  the  heart,  presenting  a  vermicular 
movemeut;  while  the  pulse  has  a  jerky,  abrupt; hard  and^ense  feed  sue- 

o-an  s  or^^r^'     T  "  f^^^-^^^k'"  being  usually  known  as  Corrl 

8<in  s  or  the  "  water-hammer  pulse.  The  sensation  in  marked  cases 
has  been  well  described  as  resembling  '-balls  of  blood  shot  under  lie 

exSttI  '  "  "  '"^'"^  1-1-  continues  o 

exhibit  the  same  characters,  and  these  may  even  be  intensified.  There 
IS  no  irregu  arity  so  long  as  the  heart-tissue  continues  healthy  The 

™cWe  tt  ll"'"TI"^*^"  «Pl'3-.T^8-"^P'"^^  the  line 

of  descent  falls  suddenly;  and  that  the  aortic  wave  is  more  or  less 

indistinct  or  absolute  y  wanting.    By  observing  the  latter  character  the 
degree  of  regurgitation  may  be  determined.    The  line  of  ascent  s 
usually  long  and  vertical,  with  a  sharp  summit,  but  this  may  be  square 
or  convex  it  obstruction  also  exists.     The  distension-wave  is  S  sed 
TLf"  Pi-ecednig  it  is  exaggerated,  while  unusual  vibratory-' 

,  n^n  often  heard  in  the  arteries. 

tL  ZTA  7'''"^'  are  very  prone  to  become  dilated  and 

um,n  then!  ^Y'^'^'^^.^^!^Se^^  owing  to  the  repeated  strain  exercised 
upon  them.  4.  Pallor  is  m  some  cases  a  very  conspicuous  symptom 
ni  aortic  regurgitation;    or  capillary  pulsation  may  be  observed  not 

noticed  under  the  nails,  on  the  cheeks,  or  over  the  forehead,  especially 
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when  a  portion  of  the  surface  is  irritated,  alternate  blushing  and  pallor 
being  then  evident.  5.  The  principal  morbid  change  developed  m 
connection  with  the  heart  consists  in  hypertrophy  with  dilatation  of 
the  left  ventricle,  which  tends  to  become  extreme.  The  hypertrophy 
is  at  first  usually  in  excess  of  what  is  required  for  compensation,  which 
accounts  for  the  great  distension  of  the  arteries.  Degeneration  oi  the 
enlarged  heart  is,  however,  liable  to  set  in  in  course  of  time,  ihis  was 
formerly  attributed  to  deficient  nutrition  of  the  cardiac  walls,  on  the 
assumption  that  the  supply  of  blood  was  sent  into  the  coronary  arteries 
by  the  aortic  recoil  during  the  diastole  of  the  ventricle ;  but  this 
theory  has  been  completely  disproved.  The  mitral  orifice  is  m  danger  of 
becomino-  involved  in  cases  of  aortic  regurgitation,  as  well  as  m  those  ot 
obstruction,  and  the  usual  clinical  signs  of  this  event  are  likely  to 
follow,  should  the  patient  live  long  enough.  As  a  matter  of  experience, 
it  is  found  that  aortic  obstruction  and  incompetence  often  exist  together, 
and  then  a  double  "  see-saw  "  murmur  is  generally  heard,  the  two  parts 
differing  in  quality  and  pitch,  while  the  other  phenomena  are  more  or 
less  modified. 


E.  Tricuspid  Regurgitation. 


Etiology  —Practically  this  condition  is  either  associated  with  dila- 
tation of  the  right  cavities  of  the  heart,  consequent  upon  some  obstruc- 
tion to  the  circulation  in  the  lungs,  especially  that  resulting  from  em- 
phvsema  and  bronchitis ;  or  it  follows  mitral  disease,  being  then  partly 
due  in  some  cases  to  actual  disease  of  the  tricuspid  valves,  owing  to  the 
continued  extra-pressure  exerted  by  the  blood  upon  them.  Very  rarely 
tricuspid  regurgitation  is  a  sequence  of  disease  at  the  pulmonary  orifice. 

Anatomical  Characters.— The  tricuspid  orifice  may  be  simply  dilated, 
the  valves  being  thus  rendered  incompetent,  but  being  free  from  disease  ; 
or  the  valves,  especially  the  fixed  tongue,  with  the  chordfe  tendineie,  are 
occasionally  contracted  and  deformed.  I  have  in  several  cases  observed 
abundant  fibrinous  deposit  upon  the  ventricular  surface  oi  the  tricuspid 
valves,  when  there  was  scaicely  any  organic  mischief  affecting  tiieir 

^^'cumcAL  Phenomena.— Immediate  signs.  1.  It  is  stated  that  a 
systolic  thrinhs.s  been  felt  in  the  epigastrium  in  cases  of  tricuspid  regur- 
gitation, but  this  must  be  extremely  exceptional.  2.  The  characteristic 
systolic  murmur  is  more  frequently  absent  than  present,  and  usually 
requires  an  experienced  auscultator  to  detect  it.  In  exceptional  instances, 
however,  it  is  well-marked. 

ElFects  upon  the  circulation.-The  general  venous  system  suffers 
speedily  and  seriously  in  connection  with  tricuspid  ^'^g-^^'g^tation  and 
all  the  symptoms  resulting  from  overloading  of  the  veins  are  liable  to 
follow,  this  condition  being  a  prominent  cause  of  cardiac  dropsy,  the 
abdominal  circulation  is  affected  very  early,  on  account  of  the  deficiency 
of  valves  in  the  veins  of  this  region.  In  addition,  some  important 
physical  signs  are  thus  originated,  namely  :-I.  Distension  and  jaricosity 
of  the  cervical  veins,  especially  of  the  right  external  pgular;  and  some 
times  of  the  veins  over  the  chest,  either  with  or  without  cough.  2.  Venous 
pulsation  in  the  neck  ;  and  exceptionally  in  the  inferior  vena  cava  and 
Cpat  c'-eiB,  causing 'pulsation  of  the  liver.  3.  Filling  of  the  externa 
iugular  vein  from  below,  after  it  has  been  emptied  by  Press^re^  J^,^ 
pulmonary  circulation  is  relieved,  and  thus  pulmonary  symptoms  aie 
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F.  Tricuspid  Obstruction. 
This  condition  is  of  verj  rare  occurrence.    It  might  possibly  be  the 
consequence^of  endocarditis  occurring  daring  intra-uterine  life    and  its 
signs  and  effects  are  similar  to  those  of  regurgitation   except 'that  the 
murmur     pnesijsfolic,  ^nd  a  thrill  is  more  likely  to  be  felt  ^ 

G.  Pulmonary  Obstruction  and  Regurgitation. 

orifici""  Thev  tT'lf'"''  ^^'^^^^^^^  «f  tlie  pulmonary 

pl«T;..  f  7  ''""^  occurrence,  especially  regurgitat  Ji.  In  the 
gieat  majority  of  cases  pulmonary  ohstruction  is  due  to  congenital  con- 

a  rmudi  t  ii  r  "'"^'^  -metimef  the  vafves 

art  mucli  th  ckened,  atheromatous,  or  calcareous.  This  disease  oriLnnate. 
a  systohc  thrdl. nd  .u..m,-  at  the  left  base.  The  puls^ffrorafcctd 
and  tins  consti  utes  an  important  distinction  from  aortic  disease  S 
of  right  hypertrophy  and  dilatation,  with  tricuspid  regurgitation  often 
appear  in  course  of  time;   followed  by  overloading  he  "  •;temlc 

at  the  left  base  I  have  only  met  with  one  instance  in  which  marked 
do"S™:;  '"^^^^^^^  ^-'^'^^  accompanied  wi'liTloud 

II.  Enlargement  of  the  Heart. 
Enlargement  of  the  heart  may  be  due  to:-I.  Hypertrovhv  of  if-^ 
muscular  walls.    2.  DUatation  of  its  cavities.    In  niosfS  tlces  there 
IS  a  combination  of  these  conditions,  though  m  very  ifee^S.^^^^^^^^ 

class ?  1' ^f^r'  r*,^"""^  '^^^'^^^'^  -  the  LnTw :g' 

cidssmcation : — i.    bimple  hypertrophy.      2    Eccentrir   hin,o,-t..r.  7 
hypertrophy  M.  dilatation,  the  foLer  being  i^^iess  ^^3  S^/ 

dlt  fT"^'"''       *      '"^"'^  dilatation.    A  form  has  been 

b  t  iWnn  Tl  -  -1^-h  the  cavities  are  cm  t  -acted 

anv  sneoi^f  *°  lijpertrophy  and  dilatation  together 

ScSraittil^i'S/"  ^^^^"^^       ^^^'^•^  eonditions^3ei:^. 

=1  i^^grd^S:::^^^^^^  —  «^  enlai^e- 
f/,rf       ""f       f^'^^'^r      t-o'^^ec^io..  fAe  orifices  of  the  heart  or 

olS.  o^usu^fw^^        i''  p^'-'^s^' ^^^od.  c::diZ 

the  nnW  ^"'^^^^y/.^'ited  at  the  aortic  or  mitral  orifice,  very  rarely  at 
w'exteS  :th  ro3o  ''^T^-:''^^  -ay' be  ^ibstiSed 

;:&=ch- f  ^^Stirg- g- 5r:s;^^ 
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ment  are  extensive  atheroma  and  calcification  of  the  arteries ;  changes 
in  the  arterioles  and  capillaries  accompanying  chronic  renal  disease; 
and  alterations  in  the  calibre  of  the  small  vessels  associated  with 
exophthalmic  goitre.  In  the  pulmonary  circulation  obstruction  may- 
arise  from  congenital  constriction  of,  or  external  pressure  upon,  the 
pulmonary  artery;  chronic  pulmonary  diseases,  especially  chi-onic 
bronchitis  with  emphysema,  extensive  pleuritic  adhesions  with  contracted 
lung,  and  interstitial  pneumonia ;  or  atheroma  of  the  pulmonary  ves.sels. 

Obstruction  tends  more  especially  to  lead  to  hypertrophy,  but  if  it  is 
brought  about  suddenly,  a  primary  dilatation  ensues;  when,  however, 
the  obstruction  is  gradual  in  its  progress,  the  cardiac  hypertrophy  is 
often  of  the  most  pure  type. 

2.  Distension  of  the  walls  of  the  heart  during  diastole,  under  increased 
pressure.  This  is  a  most  important  cause  of  cardiac  enlargement,  being 
chiefly  exemplified  by  the  effects  of  aortic  and  mitral  regurgitation,  and 
to  a  less  degree  by  those  of  tricuspid  regurgitation.  In  these  condi- 
tions there  are  two  currents  of  blood  entering  the  cavity  into  which 
regurgitation  takes  place,  often  under  excessive  pressure.  At  first 
dilatation  is  produced,  but  in  most  cases  hypertrophy  is  soon  super- 
added, the  relative  proportions  depending  upon  various  circumstances. 
The  heart  may  ultimately  assume  enormous  dimensions. 

3.  Emharrassed  action  of  the  heart,  in  consequence  of  tvhich  the  con- 
traction of  this  organ  is  impeded,  and  it  has  to  work  under  physical  constraint. 
Displacement  of  the  heart  from  any  cause  ;  a  deformed  thorax  ;  and  peri- 
cardial agglutination,  are  the  important  causes  of  enlargement  commg 
under  this  head.  It  may  be  observed,  however,  that  some  authorities 
deny  that  an  adherent  pericardium  can  lead  to  enlargement  of  the  heart. 

4.  It  is  probable  that  mere  excessive  cardiac  action,  such  as  is  observed 
in  habitual  nervous  palpitation,  or  even  in  connection  with  dyspepsia, 
may  induce  hypertrophy.  Some  authorities  would  explain  this  result 
by  affirming  that  an  obstacle  is  set  up  in  the  arterial  circulation,  owing 
to  contraction  of  the  muscular  coat  of  the  vessels,  and  that  this  leads  to 
compensatory  hypertrophy.  .  . 

5  Dilatation  may  result  from  some  temporary  loss  of  resisting  power 
in  the  imlls  of  the  heart,  associated  with  cardiac  softening  in  low  fevers; 
myo-carditis  accompanying  peri-  or  endocarditis ;  ansmia ;  or  mere 
want  of  muscular  tone,  due  to  excessive  smoking  or  venery,  alcoholism, 
and  various  other  causes.  In  this  class  of  cases  enlargement  may 
undoubtedly  be  originated,  but  usually  the  distended  cavity  ultimately 
resumes  its  normal  dimensions  when  the  cause  is  removed. 

6  I  have  deemed  it  best  to  notice  separately  that  important  class  of 
cases  in  which  cardiac  enlargement  is  the  result  of  repeated  violent  eprt, 
especially  ivith  the  arms,  such  as  is  carried  on  in  connection  with  certain 
laborious  occupations  (hammermen,  colliers,  &c.),  gymnastic  exercises, 
rowinc^  climbing  mountains,  and  similar  exertions.  The  enlargement^is 
principally  due  to  the  obstruction  to  the  circulation  which  is  caused  by 
the  muscles  crossing  the  arteries,  these  muscles  also,  owing  to  their  rigid 
condition,  opposing  the  passage  of  blood  through  their  own  vessels ; 
and  after  a  time,  to  the  aortic  disease  which  is  originated,  ine 
excessive  action  of  the  heart  which  is  excited  from  time  to  time  must 
not  however,  be  overiooked  as  probably  aiding  m  bringing  about  the 
morbid  condition.  Enlargement  of  the  right  cavities  is  very  liable  to  be 
developed  in  runners,  swimmers,  divers,  and  those  who  tax  their  wina 
unduly  from  time  to  time. 
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7.  A  plethoric  state  of  the  systevi,  resultinsr  from  over-eatino-,  especially 
of  nitrogenized  food,  and  abuse  of  alcohol,  has  been  stated  to  cause 
hypertrophy  of  the  heart,  but  this  is  probably  associated  with  lithiasis 
_  8.  Cases  of  hypertrophied  heart  now  and  then  come  under  observa- 
tion in  which  no  cause  can  be  traced,  and  then  the  Iiypertroi)hy  is  ryre- 
siimed  to  he  idiopathic  and  primary. 

With  regard  to  dilatation,  it  is  necessary  to  mention  further  that  this 
condition  is  more  liable  to  supervene,  and  is  more  marked  in  those 
conditions  which  give  rise  to  great  internal  pressure  on  the  cardiac  walls 
during  diastole  ;  when  obstruction  is  rapidly  produced ;  and  when  the 
walls  of  the  heart  are  deHcient  in  resisting  power  from  any  cause  as  after 
an  acute  or  long-continued  chronic  illness,  or  when  they  are  the  seat  of 
congestion,  serous  infiltration,  inflammation,  or  various  deo-enerative 
changes,  especially  fatty  and  fibroid.  ° 

Before  proceeding  to  the  consideration  of  the  morbid  appearances  and 
clinical  phenomena  associated  with  cardiac  enlaigements,  it  is  needful 
to  remark  that  these  are  materially  mfiuenced  by  certain  important 
circumstances,  prominent  among  which  may  be  mentioned -—l  The 
nature  of  the  enlargement,  whether  this  is  due  to  hypertrophy,  dilata- 
tion, or  to  both  conditions;  and  the  relative  degrees  in  which  they  are 
combined.  2.  The  part  of  the  heart  affected.  3.  The  state  of  the 
cardiac  walls.  4.  The  condition  of  the  valves  and  orifices  5  The 
presence  of  pericardial  adhesions. 

Anatomical  Characters.— The  important  alterations  produced  in  the 
heart  by  hypertrophy  and  dilatation  may  be  indicated  as  follows  — 
1.  Increase  in  hnlh,  this  being  mainly  in  proportion  to  the  dilatation 
Increase  in  weight,  which  is  due  to,  and  therefore  in  the  ratio  of 
the  hypertrophy.    The  enlargement  and  excess  in  weight  vary  greatly 
m  degree,  the  heart  being  sometimes  three  or  four  times  heavier  than 
normal,  and  enormously  increased  in  dimensions.    It  is  then  called  the 
cm  bovtnnm  vel  taurinum.     3.  Change  in  shape.     In  general  dilated 
hypertrophy  the  heart  tends  to  become  more  or  less  globular  the  apex 
being  rounded  or  obliterated.    If  the  left  cavities  are  alone  involved' 
and  especially  merely  hypertro]jhied,  the  heart  is  elongated  and  more 
conical,  the  apex  of  the  left  ventricle  extending  downwards  some 
distance  beyond  the  right.    When  the  right  side  is  solely  affected  there 
IS  a  tendency  to  roundness  of  outline  and  increase  in  breadth,  the  rio-ht 
ventricle  lying  forwards  so  as  to  overlap  the  left,  and  to  form  the  ap'lx 
4.  Aiteratton  m  position  and  axis.     As  a  rule  the  heart  is  lowered  and 
Its  apex  IS  displaced  to  the  left,  while  tlie  right  border  becomes  more 
homonta  ,  the  last  character  being  especially  observed  in  enlargement 
ot  tJie  right  side,  which  may  also  extend  the  heart's  limit  in  an  upward 
direction     5.   Changes  %n  the  thickness  of  the  walls,  and  in  the  size  and 
shape  of  the  cavities.     There  are  generally  obvious  alterations  in  these 
respects,  but  they  vary  considerably,  accordino-  to  both  the  absolute  and 
relative  amount  of   hypertrophy  and   dilatation.     The  walls  of  the 
ett  ventricle  may  measure  from  U  to  2  inches  in  thickness;  those  of 
the  right  trom  1  to  1-J  inch.     The  septum  is  usually  involved,  and  tends 
to  bulge  towards  that  cavity  which  is  least  iiniilicated.    It  must  be 
renieinbered  that  there  may  be  considerable  liypertropliy  with  little  or 
no  thickening  of    the  walls,  because  it  is  accompanied  with  much 
dilatation.    In  simple  dilatation  the  walls  of  an  auricle  may  become 
so  thm  as  to  consist  of  scarcely  anything  but  pericardium  and  endocar- 
aium,  and  to  be  almost  transparent.    6.  FJiysical  characters  of  the  heart- 
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tissue.  In  hypertrophy,  provided  degeneration  has  not  set  in,  the 
cardiac  walls  appear  either  of  normal  colour  or  of  an  unusually  bright- 
red  tint,  and,  as  it  were,  more  healthy  and  robust  than  normal,  while 
the  tissue  feels  very  firm  and  resistant.  Fatty  degenei'ation  may, 
however,  give  rise  to  various  tints,  as  well  as  to  diminution  in  con- 
sistence. The  heart  generally  feels  soft  and  flabby  in  proportion  to  the 
degree  of  dilatation.  7.  Structural  changes.  In  the  true  form  of  cardiac 
hypertrophy  now  under  consideration  the  muscular  tissue  is  increased. 
It  has  been  held  that  the  previously-existing  fibi-es  become  enlarged  and 
lengthened ;  but  it  is  far  more  probable  that  there  is  a  new  formation, 
the  fibres  being  augmented  in  number,  and  arranged  more  closely 
together.  Fatty  degeneration  frequently  follows  hypertrophy,  and  it 
has  been  supposed  that  the  recently-formed  fibres  are  more  liable  to 
undergo  this  change.  The  coronary  vessels  become  enlarged,  and 
some  observers  afiirm  that  the  nerves  and  nerve-ganglia  are  also 
increased  in  size  ;  others  believe  that  there  is  only  a  hyperplasia  of 
the  connective  tissue  associated  with  these  structures.  The  valves 
of  the  heart  may  become  hypertrophied  in  the  same  ratio  as  the 
muscular  tissue. 

According  to  the  cause  of  the  morbid  changes,  enlargement  of  the 
heart  maybe  general ;  limited  to  the  left,  or  less  commonly  to  the  right 
side ;  to  one  cavity,  especially  a  ventricle ;  or  even  to  particular 
portions  of  a  cavity.  As  a  general  statement  it  may  be  affirmed  that 
the  left  side  of  the  heart  is  more  liable  to  hypertrophy  ;  the  right 
to  dilatation.  The  auricles  are  probably  never  solely  hypertrophied, 
being  always  dilated  as  well. 

Symptoms. — It  is  for  many  and  obvious  reasons  difiicult  to  indicate 
precisely  what  symptoms  are  directly  due  to  hypertrophy  and  dilatation 
of  the  heart  in  any  particular  case,  and  on  this  part  of  the  subject  it 
must  suffice  to  state  the  main  general  facts. 

1.  Fure  hypertrophy,  provided  it  is  strictly  compensatory  and  no  more, 
may  be  unattended  with  any  symptoms  whatever. 

2.  In  many  cases,  however,  the  hypertrophy  is  excessive,  and  hence 
gives  rise  to  sensations  due  to  the  increased  cardiac  action,  both  in  the 
heart  and  in  the  arteries  ;  as  well  as  to  signs  of  active  congestion  of  the 
systemic  circulation,  especially  that  of  the  brain,  of  the  pulmonary 
circulation,  or  of  both,  according  as  the  hypertrophy  is  left,  I'ight, 
or  general ;  these  symptoms  being  aggravated  by  whatever  tends  to 
excite  the  heart,  such  as  a  little  exertion.  The  undue  distension  of,  and 
strain  upon  the  arteries  resulting  from  excessive  hypertrophy,  ultimately 
leads  to  their  degeneration,  and  it  certainly  may  cause  rupture  of  the 
cerebral  vessels,  with  consequent  apoplexy.  It  is  believed  that  the 
pulmonary  vessels  may  undergo  degeneration  fi'om  the  same  cause,  and 
that  they  also  maj^  finally  give  way. 

3.  If  the  hypertrophy  is  insufficient,  or  is  associated  with  dilatation 
or  degeneration,  then  the  symptoms  are  more  marked.  In  the  first 
condition  there  is  palpitation,  with  dyspnoea,  especially  after  any  exer- 
tion, and  now  and  then  irregularity  or  intermittency  of  the  heart's  action 
is  observed.  Degeneration  is  indicated  by  feebleness  of  the  circulation; 
weak,  ii'regular,  and  easily  disturbed  cardiac  action  ;  and  a  tendency  to 
syncope.    Dilatation  will  be  considered  in  a  separate  pai^agraph. 

4.  In  propoi'tion  to  the  amount  of  dilatation  will  the  functions  of  the 
heart  be  disturbed,  and  its  motor  force  be  impaired  and  inefficient,  so  that 
it  becomes  more  and  more  difficult  to  carry  on  the  circulation,  which  is 
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retarded  and  rendered  lan^-uid,  and  thus  the  mass  of  the  blood  is  insuffi- 
ciently aerated,  while  the  capillaries  and  veins  are  overloaded,  and  the 
arteries  are  imperfectly  hUed.  Most  uncomfortable  sensations  are  often 
experienced  oyer  the  cardiac  region,  which  may  amount  to  intense  anginal 
pains  Palpitation  irregularity,  or  intermittency  are  either  constantly 
present,  or  are  lable  to  be  brought  on  by  slight  causes,  especially  by 
exertion  or  flatulence.  Dyspnoea  is  also  persistent  to  a  greater  or  bsl 
JhuTJT^         ■  and  often  amounting  to  orthopncea 

while  all  the  consequences  of  pulmonary  congestion  are  very  liable  to 

rri"  ^•'//"'f^T'/'''^''''*^'^'  ^^""-^1  ^^'^o"'^  congestion  are 
S          "  '^T/^"^^r'  f -^^^^  i«  ^^'^  dilatftion  of  the 

light  cavities  of  the  heart.  It  is  important  to  notice  that  while  in 
hypertrophy  the  urine  is  unaltered,  in  proportion  to  the  dilatation  does 
It  become  more  scanty  and  concentrated,  and  it  then  usually  contains 
albumin,  which  may  amount  to  one-eighth  or  one-sixth  of  its  bulk 

i:HY^iCAi.  SiGNS.-In  the  following  description  an  attempt  is  made  to 
indicate  the  chief  yariation.s  in  the  physical  signs  which' may  be  met 
with  in  the  different  forms  of  cardiac  enlargement 

tion  f  f  f  "^^^^'^  observed,  being  in  propor- 

tion to  the  degree  of  hypertrophy;   to  its  duration  ;   and  to  the  youth  of 
he  patient.     Its  seat  and  extent  depend  upon  tho^e  of  the  hypertiw,hy 
I  he  intercostal  spaces  may  be  widened,  but  are  not  protruded  Dilatl 
tion  does  not  cause  bulging.  ^     nuueu.  jjuata- 

2.  The  impulse  is  ranch  altered.     In  hypertrophy  it  is  usually  dis- 
placed downwards  and  towards  the  left,  sometimes  reaching  to  the 
eventh  or  eighth  i.b,  and  three  inches  or  more  to  the  left  of  tl le^n  pple 
omewhat  increased  m  area,  though  well-defined  and  limited-  foSle' 
n,  some  instances  being  extremely  powerful ;  slow,  impuLsiv;  heavW 
or  pushing  m  a  downward  and  forward  direction  ;  and  rLu  ar     Dil-  ta^ 
ion  tends  to  enlarge  the  impulse  transversely,'especial1y  "ward  the 
aSl  ill  d  fin^  7*  ™f  ^  '°""- =       become? extenlive,  diffused 
hett     mo,.  o,:i      f    n  '1""^"        P'^'^"  "'^^'^  beats  of  the 

cen  ih'p^  !-fl  being  sometimes  seen  when  not  felt,  or  per- 

2e^.lX  \V^  ''^  or  slapping  quklitj^  or 

occasionally  almo.st  undulatory;    unequal  in  force,  ind  iri.>gular  in 

pl  "'"Vf     ' .  ^""^^V""^  ^''^  -  diastolic  im" 

pulse.    It  will  be  readily  understood  that,  according  to  the  dem-ee  in 

m:;:  .i'The  H^'^'  T'  ''•^'^^i^'^  -  combined,  the  iSipulse  ^ill  p^^^taS 
?u  th  1  l  e  ^  rlTl  «^f-7-^t  of  one  or  other  of  these  conditions, 
li^hf  ^'T'^  nivolved  will  influence  it.    When  the 

hf  1  nf  "  '  ^^^^"-1        to  tlie  right  of 

he  sternum  and  ensiform  cartilage,  or  in  the  epigastrium,  and  it  appears 
to  be  superhcial ;  while  the  true  apex-beat  miy  be  co  icealed  b  the 
JSar'tlT"'"'!"  H,{P-*™pW  of  the  lift  auricle  Cause's  an 
Valv'lav^  H  ^""^'"'^  l^ft  of  the  sternum. 

3.  Card>ac  dulness.  In  all  forms  of  cardiac  enlargement  the  area  of 
dulness  necessarily  tends  to  be  increased,  but  this  inay  be  concea  ld  bv 

inciease  takes  place,  as  well  as  the  shape  of  the  dulness.  Hypertronhv 
generally  enlarges  it  downwards  and  ti  the  left,  and  causes  it  rarsume 
a  vertically-elongated  form.    Dilatation  extends  it  transversely  espe 
oally  towards  the  right,  rendering  it  somewhat  square  or  cTcuL  £it 
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does  not  lower  it  much.  General  liyperti-ophy  with  dilatation  gives  rise 
to  the  greatest  enlargement,  both  laterally  and  downwards,  the  shape 
being  more  or  less  square.  It  is  said  that  the  dulness  of  hypertrophy 
is  more  marked  than  that  of  dilatation,  and  that  the  sense  of  resistance 
is  greater,  but  these  characters  are  by  no  means  reliable.  Enlargement 
of  one  or  other  side  of  the  heart  will  cause  the  dulness  to  increase  in  a 
corresponding  direction  ;  while  localized  enlargement  will  give  rise  to 
localized  dulness. 

4.  Cardiac  sounds.  In  marked  hypertrophy  of  the  left  ventricle 
the  first  sound  at  the  apex  becomes  obscure,  muffled,  low-pitched, 
and  somewhat  prolonged,  the  muscular  element  being  in  excess. 
In  some  cases  there  can  scarcely  be  said  to  be  a  real  sound,  but 
rather  a  sensation  conveyed  to  the  head  through  the  stethoscope  ; 
and  occasionally  a,  sound  as  of  the  heart  knocking  against  the 
chest-wall  is  heard.  At  the  base  the  first  sound  may  be  much  clearer 
and  moi-e  valvular.  The  second  sound  is  often  well-accentuated 
at  the  base,  so  as  to  resemble  a  first  sound.  In  dilatation  the  sounds 
tend  to  be  feeble,  but  cleai",  short,  sharp,  and  valvular.  The  first 
sound  becomes  weaker  towards  the  base,  but  the  second  may  be 
well-accentuated  in  this  situation.  A  peculiar  sensation  is  described  in 
simple  dilatation,  which  is  communicated  through  the  stethoscope,  as  of 
a  diffused  tumble  of  the  heart  against  the  chest-walls  with  rolling  over, 
followed  by  a  pause,  compared  to  "  the  sudden  halt  of  strikers  on  an 
anvil  "  (Richardson)  ;  or  "  to  a  horse  changing  its  feet  while  cantering" 
(Fothergill).  Combined  hypertrophy  and  dilatation  cause  the  first 
sound  to  become  extremely  loud,  full,  prolonged,  and  accentuated,  so  as 
to  be  heard  very  extensively ;  if  the  valves  are  also  hypertrophied,  this 
sound  may  have  a  clanging  quality.  The  sounds  will  be  unusually  plain 
towards  the  right  or  left,  if  either  side  of  the  heart  is  particularly 
affected  ;  and  right  hypertrophy  may  be  attended  with  increased  accen- 
tuation of  the  pulmonary  second  sound.  Reduplication  of  the  sounds  is 
common  in  enlargement  of  the  heart. 

5.  Murmurs  occasionally  result  from  enlargement  of  the  cardiac 
cavities,  as  already  explained.  Hypertrophy  with  dilatation  will 
intensify  murmurs  due  to  valvular  diseases ;  and  the  latter  will  neces- 
sarily modify  the  sounds  above  described.  Simple  dilatation  tends  to 
weaken  murmurs. 

6.  An  enlarged  heart  may  cause  displacement  of  neigJihouring  struc- 
tures. The  lungs,  especially  the  left,  may  be  pressed  upon,  deficient 
resonance  and  feeble  or  blowing  respiration  at  the  base  being  thus  in- 
duced.   The  diaphragm,  liver,  and  stomach  may  also  be  depressed. 

7.  The  pulse.  In  hypertrophy  involving  the  left  ventricle  the  larger 
arteries  are  generally  seen  to  throb  more  or  less  violently,  and  sometimes 
the  smaller  vessels  also.  The  pulse  is  disposed  to  be  less  frequent,  slow 
and  prolonged,  full,  of  high  tension,  powerful,  heaving,  incompressible, 
and  regular,  having  the  characters  known  as  constituting  the  hammering 
pulse.  A  sphygmographic  curve  presents  a  more  or  less  square  summit. 
In  proportion  to  the  amount  of  dilatation  the  pulse  tends  to  become 
more  feeble,  small,  compressible,  lagging,  and  irregular  or  intermittent. 
"When  the  right  side  is  alone  involved  the  radial  pulse  is  not  affected, 
or  only  to  a  less  degree,  and  this  may  be  of  assistance  in  diagnosis. 
The  pulse  is  often  influenced  by  valvular  diseases,  changes  in  the  vessels 
themselves,  and  other  causes  upon  which  the  cai'diac  enlargement  may 
depend,  or  with  which  it  happens  to  be  associated. 
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III.  Atrophy  of  the  Heart. 

^TiOLOGY.—Atrophy  of  the  heart  may  be  met  witli  undei-  the 
following  circumstances  :— I.  As  a  congenital  condition,  especially  in 
females.  2.  In  connection  with  general  wasting  from  old  age,  starvation 
low^  fevers,  phthisis,  cancer,  and  other  affections  inducing  marasmus.' 
3.  From  pressure  upon  the  heart  by  pericardial  agglutination  or  effusion  • 
or  excessive  accumulation  of  fat.  This  cause  acts  partly  by  interferino- 
with  the  supply  of  blood  through  the  coronary  vessels.  4.  As  the  result 
of  disease  or  obstrtiction  of  the  coronary  arteries,  the  heart  beino-  on  this 
account  imperfectly  nourished  ;  atrophy  is  then  generally  accompanied 
with  degenerative  changes. 

Anatomical  Characters.— Diminution  in  weight  is  the  characteristic 
feature  of  cardiac  atrophy,  and  the  heart  may  be  reduced  in  weio-ht  to 
Sfozs.  or  even  less.  As  a  rule  the  organ  is  small,  and  its  cavities  are 
contracted,  the  shape  being  normal.  An  eccentric  form  is  described,  how- 
ever, in  which  there  is  dilatation  as  well  as  atrophy.  The  muscular  tissue 
is  usually  wanting  in  tone,  and  fatty  degeneratioii  is  not  uncommon. 

SyiMptoms.— Feebleness  of  the  circulation  is  the  only  symptom  which 
can  be  attributed  directly  to  cardiac  atrophy.  When  it  follows  pressui>e 
upon  the  heart,  or  interference  with  its  supply  of  blood,  severe  symptoms 
are  often  present,  such  as  palpitation,  dyspnroa,  and  general  venous  con- 
gestion ;  but  these  are  not  the  immediate  consequences  of  the  atrophy 
The  physical  signs  are:— 1.  A  feeble  and  limited  impulse,  which  may  be 
raised.  2.  Diminished  area  of  dnlness.  3.  Weak  or  sometimes  almost 
inaudible  sounds.    4.  A  small,  feeble,  but  regular  pulse. 

IV.  Fatty  Disease  of  the  Heart. 

There  are  two  distinct  pathological  conditions  in  connection  with  the 
heart  to  which  the  term  fatty  disease  is  applied,  each  requiring  separate 
consideration. 

1.  Fatty  Infiltration, 

^TtOLOOY.— Fatty  infiltration  is  observed  :— I.  As  a  part  of  general 
obesity,  especially  in  elderly  persons.  2.  In  some  individuals  who  suffer 
trom  cancer,  phthisis,  and  other  icasting  afections.  3.  In  connection 
with  chronic  alcoholism. 

_  Anatomical  Characters.— There  is  an  infiltration  of  the  connective- 
tissue  cells  around  and  in  the  substance  of  the  heart  with  fat,  leading  to  a 
kind  of  fatty  hypertrophy.  This  commences  under  the  pericardiun?,  but 
the  fat  penetrates  inwards  between  the  muscular  fibres,  causino-  their 
degeneration  and  absorption,  so  that  finally  the  affected  portions^'of  the 
cardiac  walls  may  be  almost  or  entirely  composed  of  adipose  tissue, 
i he  ventricles  are  chiefly  affected,  especially  the  right,  and  there  is  a 
particular  tendency  to  the  accumulation  of  fat  along  the  sulci,  and  about 
the  base  and  apex  of  the  heart.  The  tissue  is  necessarily  pale,  soft 
tiabby,  and  lacerable. 

Symptoms.— Fatty  infiltration  may  generally  be  susjiected  when  it 
exists,  but  in  many  cases  it  cannot  be  made  out  by  positive  signs.  If 
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considerable  in  amount,  it  is  liable  to  be  accompanied  with  uncomfort- 
able sensations  in  tlie  cardiac  region  ;  palpitation  on  exertion  ;  shortness 
of  breath  ;  and  a  weak  and  languid  circulation,  leading  to  incapacity  for 
any  effort,  chilliness  of  the  extremities,  and  a  tendency  to  giddiness  or 
faintness.  Physical  examination  only  reveals  a  feeble  impulse  and 
sounds ;  and  a  weak  compressible  pulse.  Often,  however,  there  is  so 
much  fat  over  the  chest  as  to  render  the  local  signs  mentioned  quite 
unreliable. 

2.  Fatty  Degeneration  or  Metamorphosis. 

-(Etiology. — The  pathological  modes  of  origin  of  fatty  degeneration 
of  the  cardiac  walls  are  as  follows : — 1.  In  the  large  majority  of  cases  it 
results  fi-om  mal-nutrifio7i,  owing  to  some  interference  with  the  supply 
of  blood  through  the  coronary  arteries.  This  may  arise  from  atheroma 
or  calcification  of  the  vessels  themselves  ;  embolic  obstruction  ;  or  external 
compression,  especially  by  pericardial  thickening.  A  hypertrophied 
or  dilated  heart  is  very  liable  to  degenerate,  chiefly  in  consequence  of 
inadequate  blood-supply.  2.  Cardiac  degeneration  is  sometimes  a  mani- 
festation of  the  fatty  diathesis,  similar  changes  being  observed  in  the 
kidneys,  lungs,  vessels,  cells  of  the  cornea,  and  other  structures.  These 
changes  may  be  set  up  without  any  evident  cause ;  or  in  connection  with 
senile  decay,  alcoholism,  gout,  and  wasting  diseases,  such  as  phthisis  or 
cancer.  Most  authoi-ities  regard  them  as  being  the  result  of  some 
unhealthy  condition  of  the  blood ;  but  it  has  been  suggested  that  the 
trophic  nerves  of  the  heart  are  at  fault.  Some  are  of  opinion  that  the 
heart  and  other  structures  may  become  fatty  as  a  consequence  of  renal 
disease,  which  renders  the  blood  impure.  3.  More  or  less  fatty  degene- 
ration is  associated  with  fatty  infiltration,  and  it  may  follow  myo-carditis. 

4.  The  heart  has  been  found  in  a  state  of  fatty  degeneration  in  cases  of 
poisoning  hy  phosphorus,  as  well  as  by  phosphoric  and  several  other  acids. 

5.  It  has  been  suggested  that  primary  disease  of  the  cardiac  ganglia  and 
nerves  may  lead  to  fatty  degeneration  of  the  muscular  tissue. 

Predisposing  causes. — The  most  important  of  these  are  age,  fatty 
degeneration  of  the  heai't  being  very  uncommon  in  the  young,  and 
increasing  in  frequency  after  middle  life  to  about  the  sixty-third  year 
(Watson),  after  which  it  gradually  becomes  less  common  ;  the  male  sex; 
sedentary  and  indolent  habits,  especially  when  combined  with  over- 
eating and  drinking,  this  disease  being  thei'efore  more  common  among 
the  higher  classes,  and  in  those  whose  occupations  lead  to  the  above 
habits,  such  as  publicans  or  butlers ;  and  the  presence  of  gout  or  Bright's 
disease.  Neither  general  obesity  nor  the  opposite  condition  seems  to 
have  any  influence  in  the  development  of  cardiac  degeneration. 

Allusion  may  here  be  made  to  the  condition  which  has  been  specially 
named  the  "  gouty  heart."  It  is  really  merely  hypei-trophy  followed  by 
fatty  degeneration  of  the  cardiac  walls,  associated  with  vascular  and 
renal  changes,  occurring  in  connection  with  lithsemia.  Chronic  changes 
affecting  the  valves  may  also  be  set  up  in  gout. 

Anatomical  Characters. — Fatty  metamorphosis  may  be  observed  in 
a  heart  of  normal  size,  or  in  one  enlarged  or  atrophied.  The  ventricles 
are  by  far  most  frequently  affected,  especially  the  left,  and  the  change 
may  be  seen  over  a  considerable  extent,  or  be  limited  to  certain  parts  if 
due  to  localized  vascular  obstruction.  It  may  commence  primarily  at 
either  sui-face,  or  deep  in  the  walls. 


KATTY    DEGENERATION  OF  THE   HEART.  557 

Certain  alterations  in  physical  characiers  are  marked  if  the  degeneration 
is  advanced.  The  colour  is  paler  than  normal  and  dull,  either  brownish- 
red,  pale  brown,  or  presenting  various  "faded-leaf"  tints,  being  some- 
times actually  yellow.  These  colours  may  be  seen  throaglfout,  or 
merely  in  streaks.  The  consistence  is  diminished,  the  tissue  tearing 
and  breaking  down  readily  under  pressure,  and  the  cardiac  walls 
occasionally  resembling  mere  "  wet  bi-own  paper."  There  may  be  a 
greasy  feel ;  oil  being  also  yielded  on  pressure,  or  to  the  knife,  blottino-. 
paper,  or  ether.  ^ 

The  microscopic  changes  are  characteristic,  and  may  be  observed 
before  there  are  any  alterations  evident  to  the  naked  eye.  At  first  the 
stria-  of  the  muscular  fibres  are  merely  rendered  indistinct  by  the 
presence  of  fat-granules  and  oil-globules,  "being  again  brought  into  view 
by  the  action  of  ether.  Gradually  they  become  more  and  more  obscured, 
until  finally  they  disappear  altogether,  the  fibres  being  made  up  entirely 
of  fat  granules.  Some  pathologists  are  of  opinion  that  fat  is  formed 
between  as  well  as  within  the  fibres. 

Sy.mptoms.— Undoubtedly  fatty  degeneration  of  the  heart  may  exist 
without  there  being  any  clinical  indications  whateverof  this  condition  or 
only  siich  as  are  of  doubtful  significance.  Sudden  death  may  occur  from 
this  disease,  when  there  has  been  no  previous  suspicion  of  any  cardiac 
mischief.  Cases,  however,  come  under  observation  not  uncommonly  in 
which  the  diagnosis  may  be  made  with  tolerable  positiveness.  As  a 
rule  the  progress  of  the  disease  is  very  gradual  and  insidious.  Most  of 
the  symptoms  are  attributable  to  the  feeble  action  of  the  heart. 

Unpleasant  sensations  are  frequently  complained  of  over  the  cardiac 
region,  and  anginal  attacks  are  very  liable  to  arise.  Palpitation  is 
often  felt  during  the  progress  of  the  degeneration,  not,  however,  directly 
associated  with  the  diseased  fibres,  but  with  those  Avhich  are  unaffected, 
these  being  insufticient  for  the  requirements  of  the  circulation.  The 
principal  disturbances  of  the  cardiac  action  observed  in  different 
combinations  are  infrequency,  the  beats  being  reduced  to  50,  40,  30,  25, 
•20,  or  even  fewer  in  a  minute;  feebleness;  irregularity ;' and  in'ter- 
Diittency.  Any  exertion  tends  to  increase  the  frequency,  and  to  render 
the  action  more  irregulai'. 

The  appearance  of  the  patient  may  afford  signs  of  the  disease.  There 
is  not  infrequently  a  sallow  earthy  tint,  combined  with  anaemia,  or  with 
hvidity  about  the  lips  and  enlarged  capillaries  on  the  cheeks,  of  which 
appearances  I  have  met  with  well-marked  examples.  The  late  Dr 
FothergiU  described  the  skin  as  sometimes  resembling  discoloured 
parchnient,  having  a  greasy  feel,  and  presenting  changes  in  the  epider- 
mis. The  tissues  are  generally  fiabby  and  wanting  in' tone.  There  are 
frequently  evidences  of  degeneration  of  the  vessels  and  other  structures. 
Among  these  the  arcus  senilis  has  been  considered  of  material  diagnostic 
importance,  especially  when  it  is  yellow,  ill-defined,  and  passes  into  a 
cloudy  cornea  ;  but  this  is  very  questionable,  to  say  the  least. 

The  patient  feels  weak,  languid,  and  deficient  in  vitality ;  is  .subject  to 
chilliness ;  and  may  be  incapacitated  for  any  exertion,  which  brings  on 
shortness  of  breath,  faintness,  or  actual  syncope.  Involuntary  sio'hino- is 
sometimes  a  prominent  symptom,  and  also  Cheyne-Stokes  respiration.^ 
.  Uwmg  to  the  inadequate  supply  of  blood  to  the  nervous  centres 
important  symptoms  are  liable  to  arise.  The  chief  of  these  are  habitual 
•lepression  of  spirits ;  irritability  and  moroseness  ;  various  sensations  in 
tlie  head;  disturbances  of  vision;  feebleness  of  intellect,  with  failure  of 
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memory,  and  inaptitude  for  thought ;  ti'emulousness  and  an  unsteady 
gait ;  a  tendency  to  sudden  attacks  of  giddiness,  whicli  make  the  patient 
cling  to  the  nearest  object ;  restless  and  disturbed  sleep,  attended  with 
sadden  startings,  which  may  be  due  to  a  feeling  of  impending  suffoca- 
tion ;  and  unusual  sensations  in  the  limbs.  Sudden  cerebral  ansemia  is 
very  liable  to  occur,  inducing  syncope ;  apoplectiform  or  epileptiform 
attacks  ;  or  a  combination  of  these  conditions.  These  attacks  are,  how- 
ever, soon  recovered  from  as  a  rule,  and  do  not  leave  any  permanent 
ill-effects  behind. 

The  digestive  organs  are  genei'ally  out  of  order.  A  sensation  of  sink- 
ing at  the  epigastrium  is  often  complained  of.  Sexual  inclination  and 
power  are  frequently  notably  deficient. 

It  must  be  borne  in  mind  that  fatty  degeneration  may  set  in  in  con- 
nection with  a  hypertx'ophied  or  dilated  heart,  or  with  valvular  disease, 
and  it  will  then  modify  the  symptoms,  as  well  as  the  physical  signs 
accompanying  these  conditions,  especially  adding  to  the  difficulty  in 
carrying  on  the  circulation. 

Physical  Signs. — The  only  positive  signs  of  simple  fatty  degenera- 
tion of  the  heart  are  the  following:- — 1.  The  impulse  is  feeble  or  absent, 
but  if  perceptible  it  is  well-defined.  2.  The  sounds  ai'e  weak,  especially 
the  first,  which  may  be  almost  inaudible,  particularly  at  the  base,  where 
it  is  weaker  than  at  the  apex.  The  second  sound  may  be  fairly 
accentuated.  In  extreme  cases  no  sounds  can  be  heard.  3.  The  pulse 
is  very  feeble,  small,  and  compressible  ;  often  infrequent,  there  being 
sometimes  but  one  pulsation  to  two  ventricular  contractions  ;  while  it 
tends  to  be  irregular,  and  may  become  hurried  paroxysmally,  so  as  to  be 
almost  uncountable  from  its  frequency  and  irregularity  (Walshe). 

Course  and  Termination.- — Patients  suffering  from  fatty  disease  of 
the  heart  may  go  on  for  years,  but  death  is  to  be  feared  at  any  moment 
if  the  lesion  is  advanced.  The  fatal  termination  may  occur  quite 
suddenly  from  syncojje,  usually  after  some  effort ;  rupture  of  the  heart, 
either  sudden  or  gradual ;  or  gradually  from  asthenia,  which  may  be 
attended  with  dropsy.  This  symptom,  however,  is  often  absent  from 
first  to  last,  even  in  extreme  cases,  and  it  is  a  question  whether  fatty 
disease  of  the  heart  alone  can  give  rise  to  dropsy,  although  it  may  assist 
materially  in  its  development. 

V.  Peculiar  Degenerations  and  New  Formations  in  the 
Walls  op  the  Heart. 

In  addition  to  the  fatty  degeneration  just  described,  it  is  requisite  to 
mention  the  following : — 1.  Parenchymatous  degeneration  leading  to 
softening  of  the  tissue  of  the  heart  in  connection  with  low  febrile 
conditions,  which  has  already  been  alluded  to.  A  form  of  simple 
softening  has  also  been  described,  chronic  in  its  course.  2.  Brown 
atrophy  of  the  heart.  3.  Fibroid  infiltration  or  degeneration,  or  so-called 
cirrhosis.  This  is  localized,  especially  in  the  musculi  papillares,  but  it 
may  form  scar-like  patches  in  the  walls.  In  some  cases  it  results  from 
inflammation ;  but  in  others  it  seems  to  be  a  gradual  change  from  pro- 
liferation of  an  imperfect  fibroid  tissue  ;  or  some  believe  that  there  is  an 
actual  infiltration  of  material  between  the  muscular  fibres.  4.  Calcifi,- 
cation.  5.  Syphilitic  groivths.  6.  Albuminoid  degeneration.  7.  Cancer, 
which  is   extremely    rare,  being   usually    medallary   and  nodular. 
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8.  T«?,erc/e  also  very  rare.  9.  Parasitic  formations,  namely,  the  cvsti- 
cercus  cellulosus,  and  the  echinococcus  honiinis. 

VI.  Cardiac  Aneurism. 

Cardiac  aneurism  signifies  a  localized  dilatation  or  protrusion  of  the 
walls  of  the  heart.  It  may  involve  the  entire  thickness,  or  the  endocardium 
and  contiguous  muscular  strata  may  be  destroyed.  The  size  and  form 
of  the  aneiirism  vary  much,  but  there  are  the  two  types  of  general  and 
equable  dilatation  of  a  portion  of  the  parietes ;  and  the  sacculated 
variety,  the  If  ter  o  .  -^^^  ^j^^  j^^^^.^       ^  ^^.^^^      ^^^^^^^^^  ^^.^^^ 

More  or  less  stratified  fibrin  or  coagulated  blood  is  usually  found  in  the 
sac,  and  it  may  thus  be  completely  obliterated,  and  the  aneurism  cured 
ihe  left  ventricle  is  the  part  almost  invariably  afPected,  and  more  than 
one  aneurism  may  be  present. 

Cardiac  aneurism  is  almost  always  the  consequence  of  some  previous 
structural  change  m  the  ventricular  walls,  especially  fatty  or  fibroid 
degeneration;  inflammation;  softening  from  any  cause;  rarely  ulcera- 

Iructu,?'  a!  r  '^^''r^''^^^  1^-morrhage  into  the  muscular 
stiuctuie.    As  a  rule  it  is  formed  gradually,  but  may  be  developed 

areSv  to";'  1'""";    i''^'^^"^''  dege/erative  chan^ges 

TeuS  of  tt^W^!"''  at  the  seat  of 'an 

Symptoms.— There  are  no  reliable  symptoms  or  ishysical  sio-ns  of 
aneurism  of  the  heart.    Sometimes  a  localized  pulsating^  p^l^^n  e 
observed,  ov-er  which  a  single  or  double  murmur  may  be  liird.    Hype  ' 
trophy  and  dilatation  are  developed  in  course  of  time.    Death  mav  take 
place  suddenly  from  rupture  of  the  aneurism.  ^ 


VII.  Rupture  of  the  Hea 


RT. 


^■noLOGY.-This  rare  lesion  may  be  considered  in  this  chanter  as  the 

heil  i  V     T, '  "it^-a^n^atic  cases  they  are  never  quite 

healthy  The  more  important  morbid  conditions  which  have  been 
observed  are  fatty  disease,  especially  degeneration  •  oreat  diTxtation 

;K£uct"""fnr  ''"f"  ulcerative'oi  ot  J    W  of 

destruction  of  the  endocardium  ;  hannorrha^e  into  the  cardiac  wTlls  • 
calcification;  and  parasitic  formations.     Rapture  o    the  heart  '^^J 
occur  in  connection  with  aortic  aneurism  oi^  coarctation,  b  t  the 
alls  are  probably  always  diseased  as  well.    It  almost  invariably  resu 

n  oS;T''T-''""  r'^'^l'^^^"^"'^'  spontaneous;  while  it  is  by  far 
mu.st  frequent  m  males  and  old  persons 

ANATOMia^L  CuARACTEKs.-The  size,  shape,  and  other  characters  of  a 
ZZtlni^e^:'  ''T-  TffT^y-  tlie  whole  it  i™h  nl: 

hSt    de    %^  ^''l  traumatic  rupture  is  more  common  on 

SecfeeJfits  JiLtSi!"^  '^^"■^^^"'^  is  generally  parallel  to 

SYMPTOMS.-These  vary  according  to  the  mode  in  which  the  rupture 

a   d  "  n       ""'^'Tr-  "^^y  ^«  iustantaneo  or've'y 

apid,  after  sudden  insensibility  preceded  by  a  shriek.  If  this  does  n^j{ 
>a,.pen,the  important  sympton.s  are  sudden  extreme  pain  i  lie  caXc 
S  co'll?'"''  "PP^'^««-"  and  dyspnoea;  signs  of  inteL'lS 

and  collapse;  and  indications  of  grave  interferenc-e  with  the  cardiac 
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action.  Patients  occasionally  rally,  and  there  may  be  repeated  attacks, 
supposed  to  indicate  ruptui-e  of  successive  layers  of  the  heart's  fibres. 
It  is  even  stated  that  recovery  has  taken  place. 


Chafi'er  XXIV. 

GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT  OF 
CHRONIC  CARDIAC  AFFECTIONS. 

I.  Diagnosis. 

In  making  a  diagnosis  with  regard  to  chronic  affections  of  the  heart  it 
is  necessary  to  determine  : — 1.  Whether  there  is  any  actual  organic 
mischief,  or  merely  functional  disturbance,  which  gives  rise  to 
symptoms  associated  with  this  organ.  2.  The  nature,  exact  seat,  and 
extent  of  any  organic  disease  present,  the  main  conditions  to  be  borne  in 
mind  being  : — a.  Diseases  of  the  valves  and  orifices,  b.  Alterations  in 
the  size  or  capacity  of  the  heart,  c.  Changes  in  its  walls,  d.  Inter- 
ference with  its  supply  of  blood,  e.  Pei'icardial  effusion  or  adhesion. 
It  must  be  remembered  that  these  lesions  are  often  variously  combined, 
and  an  endeavour  should  be  made  to  determine  as  nearly  as  possible  the 
precise  state  of  the  sti'uctures  in  every  particular  just  mentioned. 

3.  The  pathological  cause  of  any  existing  lesion,  if  this  can  be  discovered. 
A  separate  account  of  the  diagnosis  of  each  disease  would  involve 

unnecessary  repetition,  and  it  will  be  sufficient  to  indicate  the  data  on 
which  this  should  be  founded,  these  being: — 1.  The  previous  history  ot 
the  patient,  special  inquiry  being  made  with  regard  to  actite  rheumatism, 
violent  exertion,  or  prolonged  strain.  It  may  also  be  of  some  help  to  note 
whether  there  is  any  family  predisposition  to  cardiac  disease.  2.  The 
age,  sex,  and  general  condition,  particularly  observing  whether  there  are 
signs  of  degeneration.  3.  The  symptoms  present,  especially  noting  any 
disturbance  of  the  circulation,  and  the  phenomena  I'esulting  therefrom. 

4.  The  physical  signs  discovered  on  examination.  Physical  examination 
is  the  only  possible  and  reliable  means  by  which  cardiac  diseases  can 
be  diagnosed,  and  daily  experience  enforces  the  importance  of  adequate 
investigation  of  the  heart  in  any  case  which  comes  under  observation 
for  the  first  time,  and  especially  when  examining  for  life  insurance. 
The  points  to  be  attended  to  in  this  examination  are : — (i.)  Whether 
there  is  any  change  in  the  shape  or  size  of  the  chest  over  the 
cardiac  region,  (ii.)  The  characters  of  the  impulse  in  every  particular, 
(iii.)  Whether  any  thrill  or  pericai-dial  fremitus  can  be  felt,  (iv.)  The 
situation,  form,  directions  of  increase,  and  extent  of  the  cardiac  dulness. 
(v.)  The  characters  of  the  heart-sounds,  these  being  compared  over 
different  parts  of  the  cardiac  region,  (vi.)  Whether  any  pericardial  or 
endocai'dial  murmur  can  be  detected,  with  the  chai'acters  of  such 
murmur.  It  is  also  requisite  to  examine  carefully  the  arteries  and 
veins,  making  use  of  the  sphygmograph  when  necessary  in  connection 
with  the  former,  and  observing  whether  these  vessels  present  evidences 
of  degeneration. 
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It  is  important  to  draw  attention  to  the  following  facts  : — 1.  The 
heart  may  be  displaced  by  extrinsic  conditions,  thus  presenting 
abnormal  physical  signs  when  it  is  not  itself  actually  diseased ;  while 
signs  of  oi'ganic  mischief  may  be  modified  by  the  state  of  contiguous 
structures.  2.  Murmurs  may  belong  to  the  inorganic  class ;  or  may  be 
mei'ely  due  to  roughness  of  the  endocardium,  which  is  unattended  with 
any  danger.  3.  The  bulging  and  dulness  indicative  of  pericardial 
effusion  or  cardiac  enlargement  may  be  simulated  by  excessive  tempo- 
rary distension  of  the  right  cavities  of  the  heart ;  aneurism  of  the 
aorta ;  tumour,  abscess,  or  accumulation  of  fat  in  the  mediastinum ; 
localized  pleuritic  effvision ;  and  consolidation  or  retraction  of  the 
antei'ioi'  edges  of  the  lungs,  especially  the  left.  4.  Organic  disease, 
even  of  a  serious  nature,  is  not  unfrequently  unattended  with  any 
symptoms  whatever ;  and  there  maybe  no  distinctive  physical  signs, 
particularly  in  the  early  stage  of  degeneration.  5.  Severe  cardiac 
symptoms  may  be  complained  of,  and  there  may  even  be  marked  objec- 
tive distui'bance  of  the  heart's  action,  amounting  to  iri'egularity  or  inter- 
niittency,  in  connection  Avith  mere  functional  disorder.  Much  stress 
lias  been  laid  on  cei'tain  points  in  making  out  whether  local  cardiac 
symptoms  are  due  to  organic  mischief  or  not,  namely,  that  mere  functional 
disturbance  is  not  increased  by  effoi't ;  is  inconstant;  and  is  us uall}- brought 
on  by  some  obvious  exciting  cause.  My  own  experience  would  lead  me 
to  avoid  placing  much  reliance  on  such  distinctions,  except  that  grave 
disorder  of  the  cardiac  action  following  slight  exertion  may  be  a  useful 
indication  of  degeneration,  when  other  signs  are  wanting. 

II.  Prognosis. 

Any  organic  affection  of  the  heart  should  be  regarded  as  more  or  less 
serious,  but  numerous  circumstances  influence  the  prognosis,  and  every 
case  has  t-o  be  considered  in  several  asjjects  before  a  satisfactory  opinion 
on  this  matter  can  be  given.  It  must  be  premised  that  great  care 
should  be  taken  not  to  mistake  mere  functional  disoi'der  for  organic 
di.sease,  and  i-ice  versa,  which  might  lead  to  a  wrong  prognosis  in  either 
direction,  and  it  is  therefore  highly  improper  to  attempt  to  found  any 
conclusion  on  mere  subjective  symptoms  associated  with  this  organ. 

The  questions  which  have  to  be  considered  in  any  individual  case  of 
heart-disease  ai'e  mainly  these  : — I.  Whether  there  is  any  danger  of 
sudden  death  ?  2.  What  are  the  events  likely  to  arise  in  the  progress  of 
the  case,  and  the  dangers  to  be  feared  ?  3.  What  will  be  the  probable 
duration  ?  4.  Whether  a  cure  is  possible  ?  In  the  following  remarks 
an  endeavour  will  be  made  to  indicate  the  chief  data  upon  which  a  coirect 
conclusion  on  these  questions  is  founded  ;  and  to  state  the  principal  facts 
which  experience  has  established. 

1.  The  prognosis  must  necessarily  be  guided  by  the  nature,  seat,  and 
extent  of  the  disease  or  diseases  present,  the  knowledge  of  tliese  points 
being  of  course  founded  on  a  satisfactory  physical  examination.  In- 
stances are  met  with  occasionally  in  which  a  murmur  arises  from  mere 
roughness  of  the  endocardium;  in  such  cases  there  is  not  much  danger, 
except  that  the  mischief  might  spread  to  the  orifices  and  valves  or  their 
appendages.  Any  organic  affection  in  connection  with  either  oi'ifice, 
inducing  obstruction  or  regurgitation,  is  serious,  but  the  dangers  are  of 
a  very  different  character  at  the  different  orifices,  and  depend  fui'ther 
upon  the  cause  of  the  lesion,  and  the  exact  conditions  present.    In  esti- 

o  o 
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mating  tlie  probable  evils,  moreover,  the  effects  of  the  various  lesions  upon 
the  circulation  must  be  borne  in  mind,  as  well  as  the  secondary  changes 
which  they  are  likely  to  originate  in  the  heart.  It  is  a  fact  familiar  to 
all  experienced  practitioners  that  patients  suffering  from  valvular  disease 
of  the  heart,  as  determined  by  physical  examination,  may  live  for  many 
years,  even  without  any  symptoms,  but  this  fact  was  brought  into  special 
prominence  by  Sir  Andi-ew  Clark  in  a  paper  read  before  the  British 
Medical  Association  in  1886,  in  which  he  called  attention  to  a  large 
number  of  cases  where  valvular  disease  was  known  to  have  existed 
for  over  five  years  without  causing  serious  symptoms.  As  the  result  of 
his  observations  this  eminent  physician  remarks: — "It  will  conclusively 
appear  that  there  exist  multitudes  of  persons  with  chronic  valvular  disease 
of  the  heart  who  not  only  suffer  no  inconvenience  therefrom,  but  are  also 
capable  of  discharging  the  duties  and  enjoying  the  pleasures  of  life." 

With  regard  to  sudden  death,  aortic  regurgitation  is  the  only  form  of 
valvular  disease  in  which  this  event  may  be  anticipated  with  any  pro- 
bability, but  it  is  said  to  have  occurred  in  exceptional  cases  of  mitral 
regurgitation.  Obstructive  disease  in  connection  with  the  left  orifices  is 
mainly  injurious  by  its  "  back-working,"  and  by  its  consequent 
effects  on  tlie  heart,  lungs,  and  general  venous  circulation.  Aortic 
ohstruction  often  lasts  a  long  time  without  producing  any  particular 
mischief ;  and  cases  of  simple  mitral  constriction  also  frequently  go 
on  without  any  change  for  a  considerable  period.  Mitral  disease 
is  more  immediately  dangerous  on  account  of  its  effects  on  the  lungs. 
Tricusind  regurgitation  is  one  of  the  most  serious  affections  of  the 
orifices,  on  account  of  the  distressing  symptoms  by  which  it  is  cer- 
tain to  be  followed  in  course  of  time,  and  often  very  speedily,  thi'ough 
over-loading  of  the  venous  circulation ;  but  the  progress  of  the 
case  is  frequently  slow  and  tedious,  the  j^atient  leading  a  miserable 
existence.  Pulmonary  constriction  or  regurgitation  produces  the  same 
effects,  but  less  rapidly.  It  will  be  readily  understood  that  extensive  or 
double  disease  at  an  orifice  usually  increases  the  gravity  of  the  prognosis. 
As  a  rule  also  it  is  worse  when  two  or  more  orifices  are  involved;  but 
secondary  imjilication  of  an  opening  sometimes  gives  temporary  relief, 
as  in  the  case  of  tricuspid  regurgitation  following  mitr"al  disease,  which 
diminishes  the  severity  of  the  pulmonary  symptoms. 

With  respect  to  the  question  whether  valvular  disease  is  ever  curable, 
I  certainly  have  met  with  oases  in  which  marked  mitral  obstructive  and 
regurgitant  miarmurs  have  disappeared  entii^ely  in  young  persons;  and, 
though  complete  restoration  to  the  normal  condition  is  probably  not 
possible,  it  is  not  unlikely  that  inflammatory  deposits  leading  to  both 
aortic  and  mitral  obstruction  may  be  partly  absorbed  or  otherwise 
removed  in  course  of  time. 

Hypertrophy  of  the  heart  in  the  majority  of  cases  is  decidedly  a  pre- 
servative or  compensatory  lesion,  and  cannot  under  such  circumstances 
be  looked  upon  as  of  evil  import.  It  is  dangerous  only  Avhen  excessive, 
as  it  may  then  lead  to  rupture  of  vessels,  especially  if  these  are  diseased, 
a  condition  which  it  tends  itself  to  produce  through  constant  over- 
distension ;  when  on  the  right  side  it  may  be  further  injurious  through 
keeping  up  a  persistent  state  of  active  congestion  of  the  lungs.  Some 
authorities  are  of  opinion  that  hypertrophy  may  subside  if  the  cause 
which  has  induced  it  can  be  removed. 

Dilatation  is  a  highly  dangerous  condition,  and  in  proportion  to  its 
degree  and  to  its  excess  over  hypertrophy  does  the  prognosis  become 
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worse.  Sudden  death  may  occur  in  connection  with  a  weak  flabby 
o'reatly  dilated  heart ;  while  dilatation  alvvay.s  materially  auo-m'ents  the 
difficulties  experienced  m  carrying-  on  the  circulation,  thus  cmitributino- 
to  the  development  of  dropsy  and  other  serious  symptoms. 

Degeneration,  of  the  cardiac  walls  is  another  very  grave  lesion  This 
is  one  of  the  changes  which  makes  the  prognosis  so  much  worse  in  cases 
■of  compensatory  hypertrophy.  Extensive  fatty  degeneration  is  one  of 
the  most  frequent  causes  of  sudden  death  from  cardiac  disease. 

Pericardial  agglutinatum  adds  much  to  the  evils  of  other  cardiac 
diseases,  and  also  tends  to  originate  changes  in  the  heart  itself  I  have 
met  with  some  cases  of  pneumonia  in  which  this  condition  seemed  to 
have  considerable  influence  in  briirging  about  a  fatal  termination 

In  many  cases  the  cardiac  affections  just  alluded  to  are  variously  com 
bined,  and  the  prognosis  has  then  to  be  determined  from  a  careful  con- 
sideration of  the  exact  lesions  present. 

-1.  The  existing  symptoms  will  influence  the  prognosis  considerably 
bevere  anginal  attacks  ;  givat  irregularity  or  intermittency  of  the  cardiac 
action:  or  a  tendency  to  syncope  or  to  apoplectiform  or  epileptiform 
seizures,  increase  the  danger  of  a  case  very  materially.  When  the  o-eneral 
venous  circulation  becomes  much  interfered  with,  and  dropsy  sets  in 
the  duration  is  not  likely  to  be  very  prolonged ;  it  is  impossible  how- 
ever, to  make  any  definite  statement  on  this  matter,  as  patient.s'  often 
linger  on  for  a  considerable  time,  and  may  even  improve  remarkably 
under  appropriate  treatment.  It  is  important  to  notice  further  that 
acute  pulmonary  complications  may  arise,  and  cause  very  serious  symp- 
toms, at  the  same  time  materially  increasing  the  dropsy,  so  that  the  case 
appears  to  be  approaching  a  speedy  termination  ;  but,  on  the  subsidence 
of  these  complications,  great  improvement  may  take  place,  the  symptoms 
disappearing,  the  patient  rallying,  and  sometimes  even  feeliuo-  better 
than  before.  " 

3.  The  cause  of  any  cardiac  organic  disease  may  influence  the  proc. 
nosis,  as  well  as  the  possibility  of  removing  such  c'ause.  For  instance 
improvement  m  valvular  disease  can  only  be  hoped  for  when  it  results 
from  acute  inflammation;  if  induced  by  chronic  and  deo-enerative 
•  ■hanges,  matters  always  tend  to  become  worse.  After  a  sudden 
injury  to  a  valve,  the  lesion  is  not  likely  to  increase,  but  usually 
remains  stationary  ;  whereas  after  valvulitis  progressive  changes  are 
likely  to  take  place,  which  derange  more  and  more  the  functions  of 
the  structures  connected  with  the  affected  orifice.  As  has  been  pre- 
viously stated,  some  authorities  regard  a  certain  degree  of  hypertrophy 
or  even  of  dilatation,  as  capable  of  being  completely  cured,  if  the  cause' 
can  be  removed. 

•i.  The  state  of  other  organs  and  structures,  especially  of  the 
arteries,  lungs,  and  kidneys,  will  considerably  modify  the  prognosis  in 
any  given  case  _  of  lieart  disease,  and  hence  their  condition  ought 
to  be  carefully  investigated.  If  the  vessels  are  much  diseased,  the 
muscular  tissue  of  the  heart  is  very  likely  to  undergo  speedy  deo-enera- 
tion.  o     I  .7 

0.  Among  general  matters  affecting  the  prognosis  are  the  a.-e  ■  the 
tamily  history,  as  indicating  a  tendency  to  death  from  heart  disease 
at  any  particular  period  of  life  ;  and  the  social  position  and  habits  of 
the  patient.  It  is  only  m  young  persons  that  curative  changes  can  be 
at  all  expected.  Those  who  are  so  circumstanced  that  they  are  able 
to  live  quietly,  without  either  the  anxiety  or  the  labour  arisino-  from 
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having  to  provide  day  by  day  for  themselves  and  their  families,  and 
who  can  procure  a  suitable  diet,  have  a  much  better  chance  of  length 
of  life  than  those  not  so  fortunately  situated.  Laborious  occupa- 
tions are  especially  hurtful.  Continuance  in  injurious  habits,  such  as 
intemperance  or  debaiichery,  will  necessarily  render  the  prognosis 
more  unfavourable.  The  prognosis  of  cardiac  disease  with  reference  to 
marriage,  parturition,  and  suckling  is  of  much  importance,  and  those- 
who  ai^e  interested  in  the  subject  will  find  valuable  information  in 
the  work  by  the  late  Dr.  Angus  Macdonald  on  "  Heart  Disease  during^ 
Pregnancy." 

III.  Treatment. 

Very  seldom  can  any  hope  be  entertained  of  curing  a  chronic  cardiac 
affection,  but  undoubtedly  much  may  be  done  in  the  Avay  of  prolonging- 
life ;  averting  further  mischief  in  the  heart ;  warding  oft'  unpleasant  or 
dangerous  symptoms  ;  and  relieving  such  symptoms  when  they  ai'ise. 
After  any  acute  affection  involving  the  heart,  the  patient  should  be 
kept  strictly  under  observation  until  this  organ  has  been  restored  to  as 
normal  a  condition  as  possible  ;  while  any  chronic  case  ought  to  be 
kept  more  or  less  under  medical  supervision,  though  this  does  not  imply 
that  medicines  must  be  persistently  given.  Different  forms  of  heart 
disease  requii'c  particular  modifications  in  their  management;  but  it 
must  suffice  here  to  point  out  the  main  principles  which  apply  to  all 
cases  more  or  less,  and,  as  occasion  i-equires,  to  call  attention  to  any 
special  treatment  which  needs  to  be  commented  upon  in  connection  with 
individiial  affections. 

1.  General  management  is  always  of  essential  importance.  A  patient 
suffering  fi-om  heart-disease  should,  if  possible,  give  up  any  laborious 
employment,  especially  if  this  has  evidently  originated  and  is  increasing 
the  mischief.    At  the  same  time  all  forms  of  severe  exercise  should  as  a 
rule  be  prohibited,  pai'ticularly  those  which  involve  sudden  effort ;  and 
it  is  well  to  give  special   instructions  against  running  or  walking" 
hnrriedly,  or  straining  at  stool.    In  some  instances  complete  rest  should 
be  enfoi'ced  for  a  time,  which  often  joroduces  a  marked  improvement  in 
the  state  of  the  heai't.    Many  cases,  however,  are  benefited  by  more  or 
less  active  exercise,  or  at  all  events  by  being  in  the  open  air  dvii'ing  some 
portion  of  the  day,  and  carriage  driving  is  often  useful,  but  undue 
fatigue  or  exhaustion  must  be  avoided.    Many  patients  are  able  to  go 
about  their  usual  avocations  without  any  harm  resulting,  provided  these 
are  of  a  satisfactory  chai'acter.    The  question  of  the  amount  of  exercise 
to  be  pei'mitted  must  be  determined  by  the  actual  conditions  present,  and 
the  effects  which  follow  it ;  it  may  be  stated  generally  that  in  propor- 
tion to  the  degree  of  dilatation  or  degeneration  present  is  the  capacity 
for  physical  exertion  diminished.    These  lesions,  if  extensive,  as  well  as 
aortic  regurgitation,  imperatively  forbid  any  great  effort.  In  this  connec- 
tion it  will  be  convenient  to  notice  the  plan  of  treating  certain  forms  of 
cardiac  disease  by  "graduated  exercise,"  as  advocated  by  Oertel,  and 
now  practised  as  the  "  mountain-cui'e  "  in  various  parts  on  the  Continent. 
In  carrying  out  this  treatment  the  patient  is  made  to  walk  up  paths  of 
gradual  ascent,  the  amount  of  exercise  being  progressively  increased,  as 
the  patient  is  able  to  bear  it.    Where  such  treatment  is  impracticable,  a 
substitute  for  it  has  been  introduced,  in  the  form  of  certain  "gymnastic 
exercises,"  carefully  conducted.    Massage  is  also  now  employed  in  cases. 
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of  hearfc-disease;  and  it  has  been  practised  locally  over  the  prajcovdial 
region.  In  cer  am  properly-selected  cases  treatment  of  this  descri,  Son 
may  be  undoubted  y  efficacious,  but  it  must  always  be  very  c^xu  , n 
tried,  .u.l  only  under  the  most  thorough  medical -sapervisLm,  while  foi 
many  tornis  of  cardiac  disease  it  is  absolutely  inadmissible  Hio^h 
Tt^e  Wt!  '^''"^''"^  unfavourable  as  a  rale  for  affections 

nn'V^^'v'"'^""'^^'"/      '"■"^'^^       "^'^"^^^      ^'^^^^^"1  disturbance  in  cases 
of  cardiac  disease.    Anxiety  and  mental  strain  or  excitement,  m  connec 
tio    with  pecuniary  matters,  business,  politics,  or  excessive  studv  as 
;ifeVTl  "'T'^'T-  "^r^^       ^^^^'^^^  emotion,  musi' be 

obta  nee  .    \\  arm  clothing  is  requisite,  but  there  must  be  no  pressure  or 
coiistriction  about    he  chest  or  neck.    Cold  or  tepid  spong'ing  of  the 
•skin  IS  o  ten  useful  ,1  ,t  is  well  borne.     All  injurious  hfbit's  wh  ch 
depress  the  nervous  energy  of  the  heart  must  be  prohibited,  such  as 
abuse  of  alcohol,   tobacco,  or  tea,  late  hours,  or  venereal  excess  es 
and  close  inquiry  may  be  necessary  with  regard  to  various  matters 
in  order  to  detect  sndi   mischievous   habits"     Chang.;  of 'a     to  ^ 
moderately  warm  and  rather  bracing  climate  frequently  prove  bene 
licial  m  cases  of  chronic  cardiac  disease  Jlo\csDene- 
2  It  i^  most  needful  to  attend  t„  the  diet  in  every  particular  and 

the  st^te  of  the  digestive  organs.    AVla.,  there  is^  egenei  ati^n 
tl  e  heart  a  very  nutritmus  diet  is  indicated,  which  should  c'mHin 
abundant  protein  elements,  if  these  can  be  digested,  but  eveA  in" 
ni  hgestible  must  be  avoided.    Milk  and  crean^  are  e^ceedino-l^u  efS 

c.  it%"-l"r^^  'r'-  ^"-^^"^       ^'^'^^^  stimulants,  no  riUe 

can  be  laid  down,  but  a  moderate  amount  is  generally  beneficial  and 
here  are  not  nnfrequently  symptomatic  indi<^xtions  LllSo   for  cJm 
iderable  cpiantihes.    The  bowels  should  be  kept  acting  relular  y  and 

comfortab  y.     Remedies  for  improving  the  toAe  of  the  stomach  an 
eheving  dyspeptic  symptoms  are  frequently  very  serviceable  an  thTs 

fiSSr'^'  which  \nechLica?iy  interlS^e:' ^Sli  t^^ 

3  If  there  is  any  constitutional  diathesis,  such  as  gout  or  svuhilis 
treatment  directed  against  such  a  condition  is  often  beneficia         l  e  of 

he  most  essential  matters  in  many  cases  of  cardiac  cl  ease  is  to  look 
t^.T"-"'  ''"^  ^^-1^^  there  be  all;  iml  "atL  ^^f 

T       'J?.  §'i^-f preparation  of  iron.     Indeed,  independentlv  of 

Ins  condition  this  remedy  is  frequently  of  considerable  vaSe  et^^^^^^ 

^.;^^^in^:;r"^'^'-^^ -  -  ^  ci:g:i::^sro: 

theolS'f^r^^"^'"''-'*^'''?'  ^'''^'^  b""^'  ^o^-  several  years,  with 

B^^^tZ^r-  ''''         «      "medicinal  agents  upon  the  ii  "r 
whl  .  f.     ^  regarded  as  one  of  the  most  important  drucs 

^Ui  di  affect  this  organ,  and  it  demands  special  notice.  ^Experiment 
W  hown,  as  regards  its  physiological  effects,  that  it  influence  not 
to  th  'do  rS  "til"'  r^'°  These  effects  will  differ  accord' ig 

Saoes     S  '^'2'-^  f ^^'^^^^^^^  Bruce  divides  them  into  four- 

stages  It  must  suffice  to  state  here  that  in  ordinary  medicinal  dose, 
hgitahs  causes  the  heart  to  beat  less  frequently;  the  JeSS  Tdia  to  e 
IS  lengthened,  so  that  the  ventricles  are  ^ell-tilled;  tlil  ventrtilar  cot 
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tractions  are  more  powerful  and  complete,  so  that  the  ventricles  are 
thoroughly  emptied  ;  and  the  blood  is  driven  in  larger  quantities  and  with 
greater  force  into  the  artei'ies,  arterial  tension  being  inci'eased  and  main- 
tained. "  The  coiadition  is  that  of  a  perfect  circulation,  which  em/pties  the 
veins  and  fills  the  arteries'"  (Bruce). 

There  ai-e  considerable  diiferences  of  opinion  as  to  the  cases  in  which 
digitalis  is  indicated,  and  as  to  its  most  efficient  mode  of  administration. 
The  following  remarks  may  serve  to  convey  the  main  practical  facts 
beai'ing  upon  the  therapeutic  uses  of  this  drug,  partly  founded  on  the 
statements  of  others,  mainly  on  personal  clinical  observation. 

(i.)  In  all  cases  in  which  digitalis  is  given,  its  effects  should  be  care- 
fully watched,  especially  as  regards  the  cardiac  action  ;  the  state  of  the 
pulse  ;  the  urine  ;  and  any  dropsy  which  may  be  present.  When  the  action 
of  the  heart  is  rapid,  irregulai',  ineffective,  or  embarrassed,  the  pulse  being 
at  the  same  time  weak,  the  good  results  of  the  use  of  digitalis  are  seen 
in  that  it  calms  the  heart,  and  makes  this  organ  act  regularly  and  more 
vigorously,  often  relieving  unpleasant  local  sensations  ;  while  the  pulse 
is  simultaneously  improved,  becoming  less  frequent,  stronger,  fuller, 
and  more  regular.  Intermittency  has  been  consideied  by  some  as 
contra-indicating  digitalis,  but  though  more  than  usual  caution  is 
required  under  such  circumstances,  it  may  often  be  given  with  excellent 
results,  and  the  late  Dr.  Fothergill  was  of  opinion  that  intermittent  action 
sometimes  indicates  a  necessity  for  increasing  the  dose.  If  it  appears 
to  induce  irregularity  or  intermittency,  with  much  feebleness  of  pulse, 
digitalis  should  be  discontinued.  The  urine  is  often  much  increased  in 
quantity  by  its  use,  but  only  if  dropsy  is  present  (Ringei-).  Should  it 
become  diminished,  this  is  considered  an  indication  for  stopping  the 
drug.  Its  diuretic  action  is  j^resumed  to  be  due  to  the  force  of  the 
heart  being  increased,  and  through  this  the  arterial  tension  in  the 
kidneys,  by  which  the  flow  of  Avater  out  of  the  glomerular  vessels  is  pro- 
moted ;  it  has,  however,  also  a  direct  action  ujjon  the  renal  arteries.  The 
influence  of  digitalis  on  cardiac  di'op.sy  is  often  most  marked,  but  not 
invariably.  As  signs  which  suggest  the  discontinuance  of  digitalis  may 
be  mentioned  exaggeration  of  unpleasant  sensations  about  the  heart,  if 
evidently  due  to  the  driig ;  tendency  to  faintness ;  noises  in  the  head ; 
and  persistent  vomiting.  It  has  been  supj^osed  to  have  a  cumulative 
action,  and  may  thus  give  rise  to  sudden  symptoms  of  poisoning.  Its 
ultimate  effect  as  a  poi.son  is  to  arrest  the  heart  in  diastole,  and  death 
occui'S  by  general  cii'culatoiy  failure. 

(ii.)  Digitalis  is  given  chiefly  in  the  form  of  the  tincture  or  infusion. 
If  the  remedy  is  required  to  act  rapidly  upon  the  heart,  and  especially  to 
diminish  dropsy,  the  freshly-made  infusion  is  the  preferable  preparation  ; 
but  the  tincture  is  very  useful  for  continuous  administration.  The 
powdei-  of  the  leaves  is  also  recommended  when  it  is  required  to  keep 
ujj  the  action  for  some  time,  and  if  it  cannot  be  taken  internally,  external 
applications  of  poultices  of  the  leaves  or  fomentations  of  the  infusion 
may  act  beneflcially,  especially  in  promoting  the  flow  of  urine  and 
diminishing  dropsy.  Digitaline  is  also  used,  either  internally  or 
by  subcutaneous  injection.  It  is  generally  advisable  to  begin  with  a 
small  dose  (5ss-5i  of  infusion,  or  m^v-x  of  tincture  three  or  four  times 
daily),  and  gi-adually  increase  the  quantity,  as  well  as  the  frequency 
of  administration,  according  as  circumstances  indicate.  Digitalis  is 
advantageously  combined  with  other  medicines,  especially  iron,  various 
tonics,  and  diuretics.    It  may  be  necessary  to  continue  the  medicine  for  a 
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long  period,  even  for  years  ;  but  it  has  appeared  to  me  that  it  is  in  many 
instances  pi-efei'able  to  intermit  its  administration  fi'om  time  to  time. 
In  the  less  advanced  cases  it  often  brings  about  such  good  I'esiilts  that  it 
can  be  left  oif  for  considerable  periods,  but  it  should  be  resumed  as  soon 
as  any  signs  of  disturbed  cardiac  action  return.  In  very  advanced  cases 
attended  with  general  dropsy  the  drug  may  lose  its  power,  and  the  dose 
has  often  to  be  increased  considei'ably  in  oi'der  to  produce  any  effect, 
which  is  a  bad  omen. 

(iii.)  The  cases  in  which  digitalis  is  indicated  or  the  reverse  must 
now  be  noticed.  Simple  hypertrophy  of  the  left  ventricle  only  requires 
the  drug  when  excessive,  and  when  the  heart  is  acting  tumultuously  ; 
or  when  the  hypei-trophy  is  insufficiently  compensatory.  The  dose 
should  be  very  small,  and  the  eifects  closely  watched,  as  symptoms  of 
poisoning  may  speedily  arise  in  these  cases.  In  propoi'tion  to  the 
degree  in  which  dilatation  becomes  evident,  and  the  heart's  action  is 
consequently  inefficient,  does  the  remedy  generally  become  more  valu- 
able, much  lai'ger  doses  being  required  and  being  well  borne.  Mitral 
disease  and  the  changes  in  the  heart  resulting  therefrom  are  greatly 
benefited  as  a  rule,  the  pulmonary  and  other  symptoms  associated  with 
these  conditions  being  also  eft'ectually  mitigated.  It  is  especially  when 
there  is  great  irregularity  that  digitalis  proves  so  sei'viceable,  and 
Ringer  believes  that  the  drug  causes  the  musculi  papi  Hares  to  act 
more  regulai"ly,  thus  checking  regui-gitation  which  depends  upon  their 
disturbed  action.  Many  object  to  the  use  of  digitalis  when  the  aoi'tic 
orifice  is  involved.  I  quite  agree  with  those,  however,  who  do  not  look 
upon  this  as  a  contra-indication,  provided  the  state  of  the  ventricle  is 
such  as  to  require  it,  having  frequently  seen  marked  benefit  follow  its 
administration,  but  these  cases  must  be  closely  watched.  The  condi- 
tions due  to  enlargement  of  the  right  heart  with  tricuspid  regurgita- 
tion, when  this  lesion  exists  alone,  as  the  result  of  pulmonary  disease, 
are  not  as  a  rale  improved  by  digitalis  unless  there  is  irregularity  in 
the  cardiac  action,  and  the  drug  may  even  do  harm  ;  when  these  morbid 
changes  follow  mitral  disease,  however,  much  good  may  be  effected  by 
its  use. 

Fatty  degeneration  is  also  looked  upon  by  many  as  contra-indicating 
the  use  of  digitalis  ;  hut,  with  due  precautions,  I  am  convinced  that  it 
may  be  given  with  undoubted  benefit  when  this  condition  is  jaresent, 
should  it  be  called  for;  and  it  then  probably  acts  by  aiding  the  conti'ac- 
tion  of  those  fibres  which  still  I'emain  healthy.  Extensive  atheroma  has 
likewise  been  regarded  as  forbidding  the  employment  of  this  drug,  and  it 
certainly  ought  to  be  used  with  particular  caution  when  the  arteries  ai'e 
much  affected.  Bronchitic  attacks  associated  with  heart  disease  may  be 
often  much  relieved  by  the  use  of  digitalis,  should  there  be  ijalpitation, 
irregularity,  or  other  signs  of  cardiac  embarrassment  and  want  of  power. 
Its  value  in  functional  palpitation  has  already  been  alluded  to. 

Numerous  other  remedies  besides  digitalis  have  more  or  less  powerful 
effects  niwn  the  heart,  and  their  number  is  being  added  to  from  time  to 
time,  as  the  result  of  the  investigations  now  carried  on.  Here  it  must 
suffice  to  mention  the  most  important  of  these  agents,  and  reference  must 
be  made  to  special  works  on  Therapeutics  and  on  Diseases  of  the  Heart 
for  a  full  account  of  their  action  and  uses.  They  chieffy  include  aconite 
or  aconitine,  belladonna  or  atropine,  morphine,  casca  bark,  strychnine, 
hydrocyanic  acid,  veratrum  viride,  calabar  beaii  or  physostigmine, 
caffeine,  scoparium,  sparteine,  squill,  convallaria  or  its  active  principle. 
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amyl  nitrite,  pai^aldeliyde,  pilocarpine,  muscarine,  adonidine,  cocaine, 
strophantlius  or  its  active  principle  strophanti) in,  and  chloride  of 
bai-ium.  All  these  di-ugs  require  to  be  given  cautiously,  as  they  are 
powerful  agents.  On  the  whole  I  have  been  disappointed  in  conval- 
laria,  but  in  one  case  it  pi-oved  of  signal  service  in  improving  the  action 
of  the  heart,  increasing  the  ui'ine,  and  relieving  dropsy.  Strophantlius 
has  in  my  experience  been  very  unequal  in  its  effects,  but  it  has  occa- 
sionally proved  of  gi-eat  value,  and  I  regard  it  as  an  important  addition 
to  the  agents  which  influence  the  heai't  and  vessels. 

5.  Important  questions  suggest  themselves,  as  to  whethei'  any  means 
are  known,  capable  of  restoring  the  heart  to  its  normal  condition  when 
in  a  state  of  disease ;  and  whether  it  is  desii'able  to  use  such  means  ? 
As  regards  valvular  lesions,  it  is  useless  to  attempt  to  influence  them 
by  any  therapeutic  measuies.  With  respect  to  the  diminution  in  size  of 
a  hyjaertrophied  heart,  this  is  certainly  not  what  ought  to  be  aimed  at, 
and  it  is  more  than  doubtful  whether  such  enlargement  can  be  affected 
in  the  least  by  any  known  remedies  ;  such  measures  towards  this  end  as 
repeated  local  bleeding,  low  dieting,  severe  purgation,  and  large  doses 
of  iodide  of  potassium,  are  decidedly  to  be  condemned,  and  the  great 
object  should  rather  be  to  maintain  the  nutrition  of  the  heart  as  much 
as  possible,  and  to.  prevent  it  from  becoming  dilated  or  undergoing 
degeneration.  There  are  no  direct  means  of  influencing  dilatation, 
except  by  improving  the  tone  and  vigour  of  the  heart  by  administering 
good  food,  tonics,  and  digitalis  and  allied  agents.  It  is  quite  possible 
that  the  nutrition  of  a  fatty  heart  maybe  improved  in  some  instances  by 
nourishing  diet,  tonics,  and  cod-liver  oil. 

6.  Various  symptoms  are  liable  to  arise  in  the  course  of  a  case  of 
heart  disease,  demanding  measures  for  their  relief.  Those  more  imme- 
diately connected  with  the  organ  itself  are  pain  and  other  unusual 
sensations  ;  disordered  action  ;  angina  pectoris  ;  and  faintness  or  syncope. 
Abnormal  sensations  are  often  much  I'elieved  by  weaiing  a  belladonna 
jjlaster,  and  many  patients  are  never  comfortable  except  when  they  have 
one  applied.  Sometimes  belladonna  liniment  is  very  useful.  The 
treatment  of  the  other  symptoms  has  already  been  discussed-  With 
regard  to  palpitation  accompanied  with  dyspnoea,  this  is  in  some  instances 
much  quieted  by  the  subcutaneous  injection  of  a  very  small  quantity 
(gr.  -j'^  to  ^)  of  morpliine,  which  may  in  some  cases  be  usefully  combined 
with  atropine  or  digitaline.  Aconite  in  minute  doses  may  also  p)'0ve  of 
much  benefit.  Pulmonary  symptoms  must  be  treated  by  the  usual 
remedies,  but  they  are  often  greatly  relieved  by  digitalis.  Needless 
cough  should  decidedly  be  subdued,  though  it  is  frequently  necessary  to 
promote  expectoration.  Cardiac  dyspnoea  may  in  many  cases  be  relieved 
by  digitalis,  or  it  may  require  vai'ious  sedatives  and  an.iispasmodics. 
Any  obvious  cause  giving  rise  to  this  symptom,  such  as  flatulence, 
should  be  got  rid  of,  if  possible ;  and  it  is  generally  diminished  by 
enabling  the  patient  to  sit  up  in  bed,  thus  removing  any  pressure  on  the 
diaphragm  from  below.  In  some  cases  the  patient  cannot  remain  in  bed, 
and  must  be  allowed  to  sit  propped  up  in  a  suitable  chair,  which  may 
be  fitted  with  a  rest  upon  which  he  can  lean  foi'ward.  Haemoptysis 
occurring  in  heart  disease  should  not  be  rashly  stopped,  provided  there 
is  not  sufficient  loss  of  blood  to  injure  the  patient,  as  it  may  afford 
considerable  relief. 

Local  remedies  are  often  serviceable  in  the  treatment  of  heart  and  lung 
symptoms,  such  as  dry-cupping,  hot  or  turpentine  fomentations,  and 
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sinapisms.  Some  rccommenil  irritation  along  the  course  of  the  vagus 
nerve,  by  means  of  sinapisms  or  gentle  galvanism.  In  cases  where  the 
symptoms  are  severe,  and  whei-c  there  is  evidence  that  the  right  cavities 
of  the  heart  are  greatly  over-distended,  I'emoval  of  blood  may  prove 
decidedly  serviceable  for  the  time,  either  by  venesection,  local  cupping, 
or  application  of  leeches;  but  it  must  be  remembered  that  this  measure 
tends  to  induce  anssmia,  and  to  impair  the  nuti-ition  of  the  heart,  and 
thus  maj'  ultimately  do  more  harm  than  good,  so  tliat  all  the  conditions 
]>resent  should  be  carefully  considei-ed  in  eveiy  instance  before  proceed- 
ing to  its  adoption. 

Drdpriij  is  a  symptom  wliicli  sooner  oi-  later  supervenes  in  a  lai'ge 
propoi'ti(jn  of  cases  of  heai't-disease.  Rest  and  position  are  of  great 
service  in  treating  this  form  of  di'opsy.  Those  diuretics  are  most  Ijenehcial 
which  act  through  the  heart  and  arteries,  increasing  the  artei-ial  tension 
in  the  kidneys,  especially  digitalis,  convallaria,  strophanthus,  sparteine, 
and  caffeine.  It  must  be  stated,  however,  that  some  expei-imenters  have 
denied  that  caffeine  influences  the  lieart,  although  recognizing  its 
powerful  diuretic  effects.  Dr.  Leech  agrees  with  Dr.  Bi'ackeni-idge  that 
caffeine  should  1)6  given  alone  when  the  blood-pressure  is  fairly  normal, 
but  combined  with  digitalis  when  the  pressui'e  is  low.  Aspai'agin  has 
been  used  as  a  diui'ctic  in  caixliac  dropsy  with  advantage ;  and  calomel 
has  of  late  come  into  I'cpute  for  a  similar  pui'pose.  Well-diluted  gin, 
hoUands,  and  whisky  often  prove  useful  as  diuretics.  Vapour,  hot  air, 
or  even  Turkish  baths  ai'e  beneficial  when  they  can  be  borne,  and 
with  due  pi-ecautions  they  may  be  persevered  in  for  some  time.  1  have 
frequently  found  much  benefit  from  the  employment  of  local  baths,  by 
wrapping  up  the  legs  in  warm  fomentations  along  their  whole  extent, 
and  covering  them  with  mackintosh.  It  has  also  been  recommended  to 
excite  the  skin  into  activity  hy  suri'ounding  the  patient  with  hot-water 
bottles  while  in  bed.  Purgation  is  often  attended  with  beneficial 
results,  but  tliis  mode  of  treatment  i-equires  care,  on  account  of  the 
depression  Avhich  may  thus  be  induced.  Frequently  it  is  not  desii'able 
to  check  diarrhoea  in  cases  of  cardiac  dropsy,  as  it  helps  to  unload  the 
vessels ;  and  it  may  be  allowed  to  continue,  ]irovided  the  patient  is  not 
evidently  lowered  from  its  excessive  amount.  Tonics  and  nutrients 
are  of  much  benefit  in  some  cases.  With  respect  to  operations  foi'  the 
removal  of  dropsy  associated  with  heart  disease,  if  anasarca  is  con- 
siderable in  amount,  and  does  not  soon  yield  to  proper  treatment, 
acupunctui-e  oi'  the  use  of  8outhey"s  trochai's  should  decidedly  be 
resorted  to,  in  my  opinion,  for  I  have  often  found  great  relief  follow 
the  adoption  of  these  measures,  and  in  exti'eme  cases  remarkable  benefit 
may  result  from  free  scarification  or  incision.  Of  course  due  I'egard 
must  be  paid  to  position,  cleanliness,  and  antiseptic  precautions.  Para- 
centesis of  the  chest  or  abdomen  may  also  be  required  foi-  dropsical 
accumulations.  A  time  comes  in  many  cases  of  cardiac  disease  when 
dropsy  cannot  be  relieved  except  by  operation,  and  when  medicines 
administered  for  pi'omoting  its  absorption  do  more  harm  than  gooil. 

Much  difficulty  is  frequently  experienced  with  I'egai'd  to  ]irocu]'ing 
sleep  in  advanced  cardiac  cases.  Opiates,  hydrate  of  chloral,  bromides, 
and  otlier  remedies  of  this  class  are  frequently  dangerous,  but  in  many 
such  cases  they  must  be  given,  or  it  may  be  justifiable  to  try  small  subcu- 
taneous injections  of  morphine,  stimulants  being  given  freely  at  the  same 
time.  Paraldehyde,  sulphonal,  chloialamid,  and  urethane  are  useful  as 
hypnotics  in  some  cases  of  cardiac  disease.    Attention  to  posture  is  also  a 
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great  help  in  many  instances,  the  patient  being  able  to  sleep  when 
propped  up  in  some  suitable  chair.  Should  the  patient  become  more  or 
less  unconscious,  the  bladder  must  be  attended  to  and  regularly  emptied. 

7.  It  is  necessary  to  attend  to  the  state  of  tlie  other  principal  organs 
of  the  body,  when  the  heart  is  affected,  and  as  far  as  possible  to  prevent 
them  from  becoming  involved,  especially  the  lungs,  kidneys,  and  liver. 
Every  source  of  cold  should  be  particulai-ly  avoided,  and  the  slightest 
pulmonary  complaint  must  be  attended  to  and  treated  without  any 
delay.  An  occasional  dose  of  some  medicine  which  acts  upon  the  liver 
may  be  useful  in  certain  forms  of  cardiac  disease. 


Chapter  XXY. 

MALFORMATIONS  OF  THE  HEART  AND  GREAT 
VESSELS— CYANOSIS— BLUE  DISEASE. 

The  term  cyariosis  merely  indicates  a  peculiar  appearance  presented  by 
a  patient,  which  is  especially  observed  in  connection  with  malformations 
of  the  heart  and  gi'eat  vessels,  but  is  often  associated  to  a  greater  or  less 
degree  with  other  affections  which  obstruct  the  circulation,  and  interfere 
with  the  due  aeration  of  the  blood. 

-^Etioi-OGY. — The  pathological  causes  of  caitliac  malformations  are  in 
the  great  majority  of  cases  either : —  ( a)  Arrested  development ;  or 
(h)  Endocarditis  or  myo-carditis  occurring  during  intra-uterine  existence, 
which  is  by  far  more  common  on  the  right  side,  especially  in  connection 
with  the  pulmonary  orifice.  Possibly  some  forms  of  malformation  may 
in  very  exceptional  instances  be  acquired  after  birth,  in  consequence  of 
the  rupture  of  a  septum. 

Anatomical  Characters. — The  following  are  the  chief  morbid  condi- 
tions associated  with  the  heart  and  great  vessels,  which  come  under  the 
class  of  congeyiital  malformations,  excluding  some  which  are  merely  of 
anatomical  interest,  and  do  not  give  rise  to  any  obvious  ill-effects : — 

I.  Cardiac.  1.  Patent  foramen  ovale,  or  even  complete  absence  of 
the  auricular  septum.  2.  Perforation  or  incomplete  development  of 
the  ventricular  septum.  3.  Owing  to  the  above-mentioned  conditions 
being  carried  to  an  extreme  degree,  there  may  be  but  one  auricle  or 
ventricle  ;  or  sometimes  an  auricle  and  ventricle  are  thrown  into  one ; 
or  there  may  even  be  scarcely  any  separation  between  either  of  the 
cavities.  4.  Extreme  smallness  of  the  right  ventricle,  either  from  the 
septum  lying  too  much  in  this  direction,  or  from  cicatricial  thickening 
and  stricture.  This  condition  is  in  very  rare  instances  observed  on  the 
left  side.  5.  Constrictive  disease  of  the  tricuspid  orifice,  or  contz'action 
of  the  valves,  leading  to  obsti'uction  or  regurgitation.  The  same  con- 
ditions are  said  to  be  met  with  as  congenital  lesions,  but  only  very  excep- 
tionally, in  connection  with  the  mitral  orifice. 

II.  Vascular.  1.  Constriction  or  incomplete  development  of  the 
pulmonary  artery.  In  an  interesting  case  which  came  under  my  notice 
only  the  right  branch  of  the  pulmonary  artery  existed,  which  was  quite 
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pervious,  but  the  valves  were  extensively  diseased  and  calcareous,  while 
the  left  lung  was  completely  colla}3sed  and  disorganized.  2.  Constriction 
or  coarctation  of  the  aorta.  3.  Transposition  of  the  arteries,  the  aorta 
coming  from  the  right  ventricle,  and  the  pulmonary  artery  from  the 
left.  4.  Both  vessels  may  spring  either  entirely  or  partially  from  the 
same  ventricle,  owing  to  displacement  or  imperfection  of  the  septum. 
5.  Occasionally  there  is  but  one  ai-terial  trunk,  which  comes  from  a 
single  ventricle,  and  then  divides  into  two.  (i.  Tlie  ductus  ai'teriosus  is 
often  pei'vious. 

Some  of  the  conditions  just  enumerated  are  met  with  together,  being 
in  fact  the  necessary  consequences  of  each  other.  Thus  the  most 
common  malformation  observed  is  a  combination  of  constriction  of  the 
pulmonaiy  oritice  with  an  ojien  foramen  ovale  and  a  pervious  dnctus 
arteriosus,  through  which  the  blood  passes  from  the  aorta  into  the  pul- 
monary artery,  some  of  it  also  I'eaching  the  lungs  through  enlarged 
bronchial  artei'ies.  If  the  aortic  orifice  is  closed,  the  foramen  ovale  and 
dnctus  arteriosus  also  remain  open,  the  blood  being  conveyed  by  the 
latter  channel  from  the  pulmonaiy  artery  into  the  aorta. 

Sympto.ms. — It  will  be  noticed  on  studying  the  changes  above  men- 
tioned  that  they  may  disturb  the  circulation  in  one  or  more  of  three 
ways,  namely  : — 1.  By  allowing  a  free  intermixtui-e  of  venous  and  arterial 
blood.  2.  By  obstructing  the  circulation,  especially  interfering  with  its 
passage  into  the  lungs,  the  venous  system  being  hence  overloaded ;  or 
with  its  return  from  these  organs.  3.  By  rendering  the  systemic  circu- 
lation entii-ely  venous,  the  pulmonary  entirely  arteiial,  in  consequence 
of  trans])osition  of  the  arteries.  Some  of  the  malformations  are  quite 
incompatible  with  life  for  any  length  of  time.  In  other  cases  patients 
may  live  for  many  years,  even  up  to  twenty  or  more,  and  the  symptoms 
may  not  declare  themselves  for  a  considei-able  time  after  birth.  These 
symptoms  are  simply  such  as  are  associated  with  deficient  blood- 
oxygenation  and  genei'al  venous  stagnation,  which  have  already  been  fully 
considered,  and  which  are  presented  in  some  forms  of  malformation  in 
their  most  intense  degree.  The  colour  of  the  surface  may  be  blue, 
leaden,  purple,  livid,  or  of  a  clarety  hue,  often  mottled,  and  it  is  very 
mai-ked  in  the  lips,  ears,  fingers,  and  toes.  It  is  intensified  by  any  act 
which  tends  to  increase  the  diflBculty  in  carrying  on  the  circulation, 
such  as  ciying  or  coughing.  The  cause  of  this  discoloration  has  been 
nuich  discirssed,  but  it  is  probably  the  combined  result  of  intermixtui-e 
of  venous  and  arterial  blood  ;  venous  stasis  ;  and  imperfect  arterializa- 
tion.  Fits  of  palpitation  are  common,  being  often  attended  with  extreme 
irregularity,  and  a  disposition  to  syncope  or  coma.  Dyspnoea,  cough,  and 
other  pulmonary  symptoms  are  also  of  frequent  occurrence,  the  lungs 
being  liable  to  various  morbid  changes. 

The  'physical  signs  in  a  case  of  cyanosis  will  vary  according  to  the 
morbid  condition  present.  If  either  of  the  oiitices  or  valves  is  affected, 
there  will  be  a  corresponding  murmur,  and  a  pulmonary  murmur  is 
most  common  in  these  cases.  It  is  questionable  whether  a  patent  foi-amen 
ovale  can  give  rise  to  a  murmur.  In  course  of  time  signs  of  hypei'trojihy 
and  dilatation  or  of  degeneration  are  very  likely  to  be  developed. 

The  duration  of  cases  of  congenital  cyanosis  is  vei-y  variable,  and 
patients  sometimes  linger  on  for  a  long  while,  ap])arently  becoming 
accustomed  to  tlieii'  semi-asphyxiated  state.  Death  never  takes  place 
suddenly,  but  usnall}"  very  gradually,  being  hastened,  however,  by  pul- 
monary complaints,  nervous  disorders,  and  other  causes. 
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Treatment. — All  that  can  be  done  in  the  class  of  cases  now  under  con- 
sideration is  to  attend  caref ullj'  to  hygienic  measures,  including  moderate 
exercise,  baths  followed  by  friction,  and  the  wearing  of  wai'm  clothing 
with  flannel  next  the  skin  ;  to  give  plenty  of  good  food,  especially  of  a 
hydro-carbonaceous  kind,  including  a  small  quantity  of  some  alcoholic 
stimulant;  and  to  ti-eat  any  condition  calling  for  special  attention.  Iron 
and  other  tonics,  with  cod-liver  oil,  are  often  beneficial.  A  dry  warm 
climate  is  desirable,  and  every  source  of  cold  must  be  avoided. 


CHAin-ER  XXVI. 

DISEASES    OF    THE  ARTERIES. 

1.  Acute  arteritis  is  believed  to  occur  in  connection  with  the  aorta — 
aortitis,  in  the  couivse  of  blood-diseases ;  characterized  anatomically  by 
injection  of  the  rasa  vasorum,  thickening  and  softening  of  the  coats  of 
the  artery,  with  cloridiness  and  loss  of  polish  of  the  inner  surface, 
which  also  becomes  rough  from  fibrinous  deposit.  Some  observers, 
however,  deny  that  there  is  any  such  disease,  and  affirm  that  the  red 
coloration  is  merely  due  to  staining  by  the  colouring  matter  of  the 
blood.  The  late  Dr.  Moxon  described  inflammation  of  the  first  part  of 
the  aorta  due  to  the  impact  of  a  haz'd,  freely-moving  vegetation  on  one 
of  the  segments  of  the  aortic  A'alve.  This  writer  also  called  attention  to 
a  condition  which  he  termed  inflammatory  molUties,  and  which  he  at- 
tributed to  a  peculiar  general  state,  where  there  is  softening  and  swell- 
ing of  the  arteiial  coats  in  circumscribed  spots,  Avhich  may  bulge  out 
and  form  aneurisms.  Acute  arterial  inflammation  may  follow  the 
lodgment  of  an  embolus. 

SYMin'OMS. — The  symptoms  which  have  been  described  in  connection 
with  aortitis  are  pain  over  tlie  vessel,  sometimes  extreme,  accompanied 
with  much  tenderness  or  supei'ficial  hyperiesthesia  ;  a  sense  of  heat  and 
thi'obbing  ;  severe  constitutional  disturljance  and  restlessness ;  sometimes 
a  tendency  to  syncope ;  and  dread  of  death.  The  physical  signs  are 
objective  pulsation  ;  and  occasionally  a  thrill  and  murmur  synchronous 
with  the  cardiac  systole.  In  the  smaller  artei"ies  inflammation  may  lead 
to  complete  plugging  and  obstruction. 

2.  Chronic  arteritis.  —  Atheroma.  —  Endarteritis  deformans. — 
Periarteritis. — Chronic  artei-iti.s  is  rather  an  indefinite  term.  It  has  been 
desci'ibed  as  a  distinct  disease,  causing  thickening  of  the  coats,  and  contrac- 
tion of  the  affected  arteiy.  Usually  it  is  regarded  as  originating  the  condi- 
tion known  as  atheroma,  this  being  preceded  by  a  parenchymatous  inflam- 
mation of  the  inner  coat — endarteritis  deformans.  The  term. periarteritis 
has  been  applied  by  Charcot  and  Bouchard  to  a  morbid  process  afl'ecting 
the  cerebral  vessels,  commencing  in  tlie  perivascular  sheath  surrounding 
them,  but  ultimately  involving  all  the  coats,  and  giving  rise  to  miliary 
aneurisms,  which  these  authorities  consider  are  the  common  cause  of 
rupture  of  the  cerebi-al  arteries.  The  external  coat  of  an  artery  is  also 
sometimes  involved  by  extension  of  inflammation  from  neighbouring 
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structures,  which  leads  to  thickening-  and  induration.  It  will  only  be 
necessary  to  discuss  further  the  atheromatous  pi'ocess,  this  being  the 
most  important  form  of  chronic  arteritis. 

-Etiology. — The  chief  causes  of  chronic  arteritis  and  consequent 
atheroma  are: — 1.  Local  injury  from  distension  of,  and  strain  upon  an 
artery,  the  disease  being  thus  frequently  induced  by  hypertrophy  of  the 
heai't,  overwoi'k,  or  gymnastics.  "2.  Constitutional  affections,  namely,  gout, 
rheumatism,  syphilis.    3.  Abuse  of  alcohol.    4.  Senile  degeneration. 

Anatomical  Characters. — In  the  first  instance  the  deeper  layers  of 
the  internal  arterial  coat  become  infiltrated  with  new  cells,  softened, 
relaxed,  and  thickened.  The  cells  are  probably  mainly  derived  from 
proliferation.  As  the  result  of  this  process  thickened  patches  or  more 
extensive  tracts  are  observed  over  the  inner  surface  of  the  artery,  and 
two  kinds  of  patches  are  descx'ibed,  supposed  by  some  to  be  merely 
stages  of  the  same  process,  namely,  those  which  are  soft,  jelly-like, 
moist,  and  pale-reddish  ;  and  firmer,  semi-cartilaginous  or  horny,  raised 
patches,  translucent,  but  more  opaque  in  the  deeper  layers,  and  com- 
pared in  appearance  to  boiled  white  of  egg  (Niemeyer).  The  super- 
ficial portion  of  the  coat  is  unaffected,  and  can  be  sti-ipped  oif.  More  or 
less  rapidly  fatty  degeneration  sets  in,  this  change  beginning  in  the  soft 
form  chiefly  in  the  superficial  layers,  in  the  cartilaginoiis  A^ariety  in  the 
deeper  layers.  In  some  cases  degeneration  takes  place  very  speedily, 
owing  to  the  abundance  of  cells,  and  a  yellowish,  soft,  pultaceous  sub- 
stance is  formed,  like  a  greasy  paste,  giving  rise  to  a  sort  of  pseudo- 
abscess  or  atheroviatous  pustule,  which  may  ultimately  burst  into  the 
artery;  at  first  merely  a  small  hole  is  formed  in  the  inner  coat,  thi'ough 
which  the  soft  contents  escape,  being  then  carried  away  by  the  blood, 
hut  finally  an  atheromatous  ulcer  is  formed,  varying  in  size  and  depth, 
sometimes  extending  down  to  or  even  involving  the  middle  coat.  The 
softened  material  consists  of  broken-down  fibres,  granular  cells, 
abundant  fat  granules,  and  crystals  of  cholesterin.  In  other  cases, 
where  the  process  is  moi'e  chronic,  the  substance  is  firmer,  becoming 
caseous ;  and  in  others  more  chronic  still,  partial  organization  takes 
place,  leading  to  fibroid  thickening,  but  this  is  always  accompanied 
with  some  degree  of  fatty  degeneration.  Ultimately  calcification  is 
very  liable  to  happen  ;  or,  as  some  suppose,  actual  ossification,  hard 
depressed  plates  being  thus  originated,  or  the  smaller  arteries  being- 
involved  in  their  entire  circumference,  so  that  they  are  converted  into 
rigid  tubes.  The  calcareous  plates  are  at  first  covered  by  the  super- 
ficial portion  of  tlie  lining  membrane,  but  this  is  liable  to  give  way, 
leaving  a  rough  suii'ace  exposed,  upon  winch  fibrin  is  then  veiy  apt  to 
be  deposited. 

The  vessels  affected,  as  well  as  the  extent  over  which  the  changes  are 
observed,  vary  widely,  and  different  stages  of  the  process  are  usually 
seen  in  the  same  case.  The  changes  are  most  marked  in  those  parts  of 
the  vessels  which  are  subject  to  the  greatest  strain,  especially  in  the 
ascending  and  transverse  portions  of  the  arch  of  the  aorta,  and  around 
tlie  openings  of  artei-ies  which  come  off  laterally,  such  as  the  inter- 
eostals.  As  a  rule  atheroma  is  more  advanced  in  the  aorta  than  in  the 
iutei-ics  generally. 

■>.  Patty  degeneration. — Primary  fatty  degeneration  of  arteries  is 
an  entirely  distinct  process  from  that  constituting  atheroma.  It  begins 
generally  in  the  superficial  pai't  of  the  inner  coat,  but  may  extend  into 
the  middle  coat,  or  may  even  implicate  this  originally.    Tiie  epithelial 
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and  connective-tissue  cells  of  the  inner  coat  are  directly  changed, 
becoming  more  or  less  filled  with  fat  granules,  while  in  the  middle  coat 
the  muscular  fibres  undergo  degeneration.  This  degeneration  is  usually 
characterized  by  small,  scattered,  irregular,  opaque,  yellowish-white 
patches,  which  are  quite  superficial,  onlj'  very  slightly  projecting,  and 
easily  removed,  leaving  normal  tissue  underneath.  As  the  deeper  layers 
become  involved,  the  patches  appear  more  opaque  and  irregular,  and  are 
less  easily  stripped  off.  In  course  of  time  complete  destruction  and 
softening  may  take  place,  nothing  but  fat-granules  remaining,  which 
are  cari'ied  away  by  the  blood-current,  leaving  irregular  superficial 
erosions.  Finally  calcification  may  be  set  up.  The  capillaries  are  also 
liable  to  become  the  seat  of  this  fatty  degeneration. 

4.  Calcification. — As  already  stated,  calcification  frequently  follows 
other  forms  of  degeneration,  but  it  may  also  take  jalace  primarily  in  the 
coats  of  the  arteries. 

5.  Changes  in  Bright's  disease. — In  certain  forms, of  Bright's  disease 
the  small  ai-terioles  become  contracted  and  thickened.  According  to  one 
view  the  thickening  is  due  to  hypertrophy,  especially  of  the  muscular 
coat ;  according  to  another  it  results  from  a  hyalin-fibroid  change.  The 
capillaries  are  also  similarly  affected,  the  condition  being  generally  known 
as  arterio-ca]}illary  fibrosis. 

6.  Atrophy. — Occasionally  a  large  artery,  esi^ecially  the  aorta,  under- 
goes sim]ile  atrophy,  the  walls  becoming  gradually  thinned. 

7.  Alterations  in  calibre. — An  artery  may  be  the  seat  of  dilatation 
in  its  entire  circumference ;  or,  on  the  other  hand,  of  contraction  or 
coarctation,  which  may  end  in  its  complete  closure. 

8.  Alhuminoid  degeneration. — -This  change  commences  in  the  small 
arteries  of  certain  organs,  especially  the  spleen  and  kidneys.  It  does  not 
affect  the  largei'  arteries. 

9.  Syphilitic  disease. — It  is  difficult  to  determine  positively  whether 
syphilis  produces  any  specific  changes  in  arteries.  Such  changes  have 
been  described  by  Heubner,  Davidson,  Hughlings  Jackson,  Wilks,  and 
others  ;  but  their  existence  is  denied  by  other  observers.  It  is  stated 
that  the  cerebral  arteries  present  gummatous  infiltration  in  some  cases, 
giving  rise  to  nodose  swelling,  with  great  thickening  of  the  coats,  and 
narrowing  of  their  calibre,  which  may  lead  to  thrombosis  and  cerebral 
softening. 

10.  Aneurism. — This  is  one  of  the  most  important  morbid  conditions 
affecting  arteries.  Aneurisms,  however,  come  more  especially  under 
the  care  of  the  surgeon,  and  therefore  for  a  full  consideration  of  the 
subject  reference  must  be  made  to  surgical  treatises.  Small  miliary 
aneurisms  are  important  in  medical  jsractice,  and  these  have  already 
Tjeen  alluded  to  as  being  met  with  in  the  cerebral  and  pulmonary 
arteries.  With  regard  to  larger  aneurisms,  it  will  only  be  practicable 
in  this  work  to  point  out  the  main  facts  relating  to  those  which  are 
located  in  the  thorax  or  abdomen,  more  particularly  when  the  disease  is 
connected  with  the  aorta. 

Symptoms  and  Effects. — The  consequences  of  the  chief  chronic 
changes  in  the  arteries  just  described  are  very  similar,  and  they  are  of 
eonsidei'able  importance,  often  giving  rise  to  prominent  symptoms  con- 
nected with  various  organs,  and  leading  to  serious  structural  lesions. 
Here  it  need  only  be  indicated  in  a  general  way  what  these  effects  are, 
and  they  may  be  thus  stated : — 1.  The  elasticity  of  the  arteries  is  more 
or  less  diminished,  until  finally  it  is  completely  lost ;  their  resistance  is  in- 
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ci-eased;  and  thej  are  ultimately  converted  into  rio-id  tubes,  at  the  same 
time  their  calibre  being  diminished.    Hence  an  obstacle  to  the  circula- 
tion arises    which  leads  to  hypertrophy  of  the  left  ventricle  this 
however    tending    to  be    more   or   less'  speedily  followed  by  fa  ty 
degeneration.    The  circulation  in  the  different  organs  is  impeclld  and 
among  the  mos    frequent  symptoms  resulting  tlierefrom  ^are    ho  t 
indicating  disturbances  of  the  cerebral  circulation,  especially  giddiness 
and  disorders  of  the  special  senses.    Owing  to  the  impairinen  Tir 
culation  and  consequently  of  nutrition,  sta-uctures  ari  very  liab  e  to 
undei^go  degenera  ion,  and  to  become  inflamed   from  slight  cau.se^ 
2.  When  the  vessels  are  roughened  on  their  inner  surface,  fibrin  i.s  ,Xn 
deposited  from  the  blood,  which  may  ultimately  cause    heir  com  lete 
obstruction.    As  a  consequence  softening  or  deatJi  of  a  part  mav  In  ue 
Avhich  IS  well  exempliiied  by  chronic  softening  of  the  bra  n  3bv  rW 
gangrene  of  the  lower  extremities.    3.  A  liniited  portioroKri  ai'tery 
especially  after  the  formation  of  an  atheromatous  ulcer,  is  very  pi  one 
yield  gradually   an  aneurism  being  thus  originated.    4.  The  affected 
vessels  become  brittle,  particularly  when  calcified,  and  thu    they  are 
more  easily  ruptured,  giving  rise  to  cerebral  apoplexy  most  con  n'ln] 
.  Fragments  of  the  degenerate  structures  or  of  fibrinous  deposiS  may 
be  detached,  carried  away  by  the  blood-current,  and  lodge     n  some 
smaller  vessels  as  emboli.   6.  Fhydcal  e,ra.nnation  of  the  arter  es  revea  s 
that  they  are  visible,  tortuous,  and  locomotive;  and  that  they  feel  more 
or  less  hard  full  incompressible,  rigid  or  cord-like.    A  sphyguno  4   h  c 
facing  IS  characterized  by  the  large  dimensions  of  its  Curves    the  a,^ 
proximation  of  the  secondary  waves  to  the  summit;  and  the  great  Z 
of  the  first  secondary  wave  as  compared  with  tlie  aortic,  the  lattei  bein!- 

When  the  arch  of  the  aorta  is  extensively  diseased,  especiallv 
calcifaed,  a  jerking  impulse  may  be  observed  to  the  right  of  ofa We 
the  sternum  and  occasionally  a  systolic  thrill,  which  m^j  heZy  Z 
iiounced  ;  while  a  rough  systolic  murmur  is  sometimes  JLrd  X  o-X 
course  of  the  vessel,  or  a  cardiac  basic  murmur  may  be  intens  fie  I  n  th  s 
direction._  The  artery  s  often  somewhat  dilated  at  the  samf  W  Im 
tins  will  increase  the  signs  just  mentioned  ' 

Diagnosis  —Degeneration  of  arteries  should  always  be  looked  for  in 

Xwe  "^^^^  1-  kept  ii   mind  is  a 

10^^^^^^^  cause  of  many  symptoms  of  which  thev  complain-  the  con- 
dition may,  however,  be  met  with  in  persons  who  are  comnar^tivelv  or 
ac  ually  young.    Examination  of  tlie\^essels  is  the  o  "     at  actorv 

^am.  to  the  sphygmographic  tracing  as^^^l^^iu^^SJeaX^Si? 

Prognosis  -This  merely  involves  a  knowledge  of  the  dangers  which 

i  e  ''^V'^'  --.V       guarded  agat^t  Many 

peisonslne  toagoodold  age  whose  vessels  are  much  diseased  but  at 
a  moment  there  is  a  liability  to  dangerous  lesions.  The  eariie  the 
flegeneration  comes  on,  the  more  serious  is  the  proo-nosis 

^titutional  diathesis  must  be  attended  to;  and  all  injurious  habits  checked. 
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Thoracic  ANEaRisii. 

The  aorta  is  by  far  the  most  common  seat  of  aneurism  within  the 
chest,  but  the  innominate,  the  commencement  of  the  left  carotid  or  sub- 
clavian, or  the  pulmonary  artery  may  be  severally  involved. 

Etiology. — Aneurism  of  the  aorta  almost  ahvays  results  primarily 
from  some  morbid  change  in  the  walls  of  the  artery,  especially  from 
chronic  endarteritis  and  the  atheromatous  changes  connected  therewith, 
but  also  sometimes  from  mere  fatty  degeneration  or  simple  atrophy.  Its 
drlerminiiig  cause  is  generally  some  more  or  less  violent  exertion,  which 
throws  a  sudden  or  frequent  strain  upon  the  weak  portion  of  the 
vessel,  and  this  may  even  lead  to  rupture  of  part  of  its  coats.  It 
may  be  developed  in  this  manner  either  suddenly,  or,  more  or  less 
gi'adually. 

Aneux'ism  is  much  more  common  among  males,  especially  those  whose 
occvipation  entails  violent  efforts  ;  and  about  the  middle  period  of  life. 
It  is  comparatively  extremely  frequent  in  the  army,  and  this  has  been 
attributed  to  the  combined  effects  of  great  exertion  ;  tight  clothing, 
which  compresses  the  neck  and  chest,  and  obstructs  the  circulation ;  and 
heav}'  accoutrements.  The  diseases  which  predispose  to  changes  in  the 
vessels,  such  as  syphilis,  gout,  and  rheumatism,  may  be  considered  as 
predisposing  causes  of  aneurism,  especially  syphilis.  It  has  been  stated 
to  be  occasionally  hereditary,  but  this  is  probably  only  true  as  regards 
the  degeneratitm  of  the  vessels. 

Anatomical  Characters. — The  following  varieties  of  aortic  aneurism 
are  met  with  : — 1.  There  mny  he  &  general  dilatation,  involving  the  whole 
circamference,  and  either  cylindrical,  fusiform,  or,  very  rarely,  globular 
in  shape.  2.  Sacculated  anetirism  is  the  most  important  variety,  in 
which  there  is  a  lateral  bulging  or  sacculation  of  a  portion  of  the 
circumference  of  the  artery,  the  coats  being  either  entire — simple  or  true 
aneurism ;  or  more  or  less  of  the  inner  and  middle  coats  being  destroyed 
— compound  or  false  aneurism.  Sometimes  all  the  coats  give  way,  and 
the  aneurism  is  bounded  only  by  surrounding  structures — diffuse  aneurism. 
3.  In  extremely  exceptional  cases  a  dissecting  aneurism  is  observed,  the 
blood  finding  its  way  between  the  coats  of  the  vessel.  The  ascending 
portion  of  the  arch  is  most  frequently  affected,  especially  on  its  convex 
side,  where  the  aorta  is  most  exposed  to  strain ;  an  aneurism  may  exist, 
however,  on  any  part  of  this  vessel,  even  between  the  pillars  of  the 
diaphi-agm.  Great  varieties  are  presented  as  to  size,  exact  shape, 
contents,  and  other  characters. 

Symptoms. — The  symptoms  of  aortic  aneurism  are  far  from  uniform, 
being  chiefly  those  diie  to  pressure  on  surrounding  structures,  and 
therefore  influenced  by  its  situation,  size,  form,  rapidity  of  forma- 
tion, and  direction  of  growth ;  while  they  are  also  liable  to  alter 
considerably  during  its  progress.  Moreover,  they  are  by  no  means  in 
proportion  to  the  external  jihysical  evidences  of  aneurism ;  indeed,  the 
reverse  is  often  true,  because  the  more  an  aneurism  tends  in  an  inward 
direction,  the  more  severe  the  symptoms  are  likely  to  be,  and  they  may 
be  extremely  aggravated  when  it  is  impossible  to  detect  any  external 
sign  by  physical  examination.  In  some  cases  there  are  no  symptoms 
or  physical  signs  from  first  to  last.    Abnormal  local  sensations  are  usually 
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present,  such  as^  pain  varying  in  characters  and  intensity,  heat  fulness 
and  weight,  or  throbbing  ;  while  tenderness  or  cutaneous  hyperajShes  a 
IS  common.    If  the  aneurism  passes  backwards,  the  pain  iay  S  deep 
and  gnawing  or  grinding,  owing  to  destruction  of  the  iertebraJ  Amono- 
the  most  ive^nentpressure-symptoms  are  those  indicating  interference  with 
tlie  mam  air-tube  which  in  many  cases  first  attract  attention  ^Sart 
ment  of  veins  is  also  common.  The  general  system  often  suffers  markecllv 
even  when  there  are  no  particular  local  symptoms  or  signs,  and  I  ha 
sometimes  observed  a  very  striking  appearance  of  illness,%ombined  whh 
anaemia  or  a  sallow  cachectic  look,  and  an  anxious,  distressed,  or  ii  Ulble 
expression  but  without  any  particular  emaciation,  which  has  led  me  o 
suspect  internal  aneurism  when  there  was  no  evident  cause  to  accoun 
for  these  phenomena.     The  posture  assumed  by  patients  sufferinrfro 
aortic  aneurism  depends  upon  its  situation  and  other  circumstance?- 
m  certain  cases  they  cannot  lie  down,  but  keep  the  head  high,  and  omj 
patients  have  a  tendency  towards  a  prone  position,  so  as  to  take  off 
pressure  from  the  structures  behind;  bending  the  head  forward  anS 
then_  throwing  it  back  suddenly,  has   been  regarded  as  a  movement 
suspicious  of  aneurism.    The  digestive  organs  fi^equently  suffer  Hea 
symptoms  are  also  common,  with  disturbed  sleep.    The  urine  is  not 
altered.    Aortic  aneurism  may  give  rise  to  embolism  in  some  d  tant 
organ,  especially  m  the  brain.  aistant 

Physical  SiGNS.-The  following  include  the  physical  signs  which  are 
tei  v  oh  y^^^^f^7.«f  --'—^  but  not  nncomim,nly  they  are 

very  obscure  Local  hdging  may  be  detected,  its  site  dependino^ ,  0,1 

the  part  of  the  aorta  involved.    If  the  arch  is  affected  in  its  ascenZo- 

viXil"\"T  r;,*""'  -ill  be  in  front,  opposite  0"  ^ 

light  or  left  of  the  upper  part  of  the  sternum,  the  exact  situation  and 
extent  differing  „uich  m  different  cases.    Aneurism  of  the  reniinJer  o 
the  arch,  or  of  the  descending  aorta,  may  give  rise  tobulo-ino-  no^t^,  1 
generally  to  the  left  of  the  s^ ne,  occ^sioLSl/to  the  ^^gSJ^"^^^ 
times  very  extensive   In  shape  the  swelling  tends  to  bel-ounded  or  conTal 
and  It  involves  the  ribs  and  spaces  equally."  2.  PMn  over  any  St' 
01  even  without  any  obvious  enlargement,  is  an  important  sio-n  of 
aneurism,  this  being  usually  synchronous  with  the  ventSa^i  ystS  but 
Tot-T      fu  "-3^,.be"minly  diastolic,  a  distinct  "diastolic 

a  dth,.  I- systolic  pulsation  is  usually  expan.sile,  heavino 

and  throbbing ;  sometimes  it  is  distinctly  undulatory.  In  exceptional  in ' 
s  ances  a  thrill  is  felt  _  It  is  important  to  observe  that  the  ste^  Zone  ma  " 
a  d  m  discovering  slight  pulsation,  when  it  cannot  be  detected  by  «?e 

a   anirisnr  '"^"^^  ^-Pl«y-1      record  the  pulsations 

an  aneunsm.    ,i  Bnluess  corresponding  to  any  bulging  may  be  elicited 
hough  frequently  extending  beyond  tins  to  a  variable  degS,  and  across' 

'  fTdull  d"'r'r^V^^'r"'  "^^"^  ^^"-^  actuafpromiiience;  t 

esistano  Wl  "  l^^.V^'"^^^^  character;  and  is  accompaniedlith  increa  ed 
inlness  niav  ^'^^^-^We^^^^  firmly  against  the  sternum,  the 

a  tal  siteof  fl  l  ''"^'''^'f'^'^  downwards  along  this  bone  beyond  the 
actual  site  of  the  tumour.  J..  Auscultation  gives  extremely  variable  results 
Th  re  may  be  nothing  whatever  heard,  or  only  indefinite  sounds  The 
n  o  t  Important  auscultatory  sign  of  aneurism!  however,  is  the  presence 
IvSik"  ^  --^-°-^lly  double,  or  vciy  exce^! 

second  so  i^]  l^■  '^'"^  ^  remarkable  accentuation  of  the 

i^econd  sound  over  the  aneurism  is  noticed.  5.  There  mav  be  si-ns  of 
l-ypertrophy  of  the  left  ventricle,  but  in  most  cases  in  wS^S  t 
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affected,  tliis  organ  is  merely  displaced  downwards  and  to  tlie  left.  If 
the  aneurism  lies  behind,  the  heart  may  be  so  pushed  forward  that  the 
chief  impulse  is  observed  at  the  base.  It  must  be  remembered  that 
cardiac  disease  may  be  present  along  with  aneurism,  and  the  aortic 
valves  are  often  affected.  6.  Examination  of  the  respiratory  organs 
might  reveal  functional  disorder  of,  or  organic  mischief  in  the  larynx; 
displacement  or  compression  of,  or  interference  with  the  entrance  of  air 
into  the  lungs;  consolidation  Ox"  destructive  changes;  or  bronchial  catarrh 
on  one  or  both  sides.  7.  The  radial  pulse  often  affords  important  signs. 
The  chief  characters  are  that  the  pulse  is  delayed  on  one  side ;  or 
that  it  diifeis  in  fulness  and  force  on  the  two  sides,  being  sometimes 
completely  absent  on  one  side.  The  sphygmograph  reveals  even  a  slight 
difference  in  the  two  pulses,  but  this  is  very  marked  in  some  cases.  The 
dicrotism  is  often  influenced  also,  and  when  the  descending  aorta  is 
involved,  this  may  be  much  increased,  especially  on  the  right  side.  An 
aneurism  is  capable  of  influencing  the  pulse,  not  onlj^  by  its  own  direct 
effect  upon  the  circulation,  but  also  by  obstructing  the  main  arteries,  in 
consequence  of  pressure,  closoi^e  of  their  orifices  by  a  clot,  or  torsion. 

Modes  of  Termination. — Death  is  the  ordinary  teimination  of  aortic 
aneurism,  and  it  may  be  immediately  due  to : — I.  Gradual  asthenia. 
2.  Effects  of  pressure.  3.  Rupture  of  the  aneurism  and  consequent 
hemorrhage,  which  may  take  place  into  the  pericardium,  heart,  neigh- 
bouring great  A-essels,  pleura,  mediastinum,  trachea  or  either  bronchus, 
lung,  oesophagus,  or  spinal  canal ;  or  externally.  4.  Independent 
affections,  either  acute  or  chronic. 

Diagnosis. — In  relation  to  the  diagnosis  of  thoracic  aneurism,  it  is  not 
only  necessary  to  determine  the  presence  of  this  morbid  condition,  but 
also  its  seat,  variety,  size,  and  other  characters  as  accurately  as  possible. 
In  some  cases  the  signs  are  so  evident  that  there  is  but  little  difficulty 
in  making  out  all  that  is  required ;  but  the  following  classes  of  diffi- 
culties are  principally  met  with,  namely: — 1.  There  may  only  he 
symptoms  indicating  more  or  less  jDressure  within  the  thorax ;  or  some- 
times merely  localized  pain  or  obscure  and  ill-defined  sensations,  with 
constitutional  disturbance,  but  no  external  signs.  2.  An  aneurism  may 
give  rise  to  the  physical  signs  of  a  tumour,  but  without  any  pulsation 
or  murmur.  3.  Other  pulsating  prominences  are  occasionally  observed 
besides  aneurism,  the  pulsation  being  usually  transmitted  from  the  heart 
or  aorta. 

The  chief  morbid  conditions  which  aortic  aneurism  is  likely  to  simu- 
late, or  vice  versa,  are  a  solid  mediastinal  tumour  or  abscess,  the  lattei" 
occasionally  pi'esenting  pulsation  ;  jiulsating  empyema ;  phthisical  con- 
solidation of  the  left  apex,  with  subclavian  or  pulmonary  murmur; 
swelling  over  the  sternum  from  chronic  periostitis  or  abscess ;  a  tumour 
or  suppuration  in  other  parts  of  the  chest- walls  ;  pericardial  effusion ; 
innominate  aneurism  ;  or  cardiac  disease.  Among  very  rare  conditions 
may  be  mentioned  coarctation  of  the  aorta ;  vai  icose  aneurism ;  and 
aneurism  of  the  pulmonarj'  artery. 

The  points  to  be  taken  into  account  in  making  a  diagnosis  are  as 
follows  : — 1.  The  age  and  sex  of  the  patient ;  previous  history,  especially 
with  regard  to  occupation  and  former  diseases;  family  history  ;  and  that 
of  the  origin  and  progress  of  the  complaint.  2.  The  presence  or  absence, 
and  exact  nature  of  pi-essure-signs.  3.  The  other  symptoms  observed, 
particularly  noting  whether  there  is  general  dropsy  or  albuminuria. 
4.  The  exact  situation  of  any  prominence.    5.  The  precise  site,  extent, 
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rliythm,  and  characters  of  any  pulsation,  especially  noting-  whether  it  is 
heaving  anc  expansile,  donble,  or  attended  with  thrill  ;  a"id  if  iUs  c  i 
tinct  from  the  cardiac  pnlsation.     6.  The  seat  and  extent  of  c  uTne  s 
particularly  observing  whether  it  is  in  the  course  of  the  aorta  or 
crosses  the  middle  line ;  and,  if  it  corresponds  most  to  any  pu  sakon 
.vhich  may  be  evident.    7.  The  presence  and  characters  of  murmu  s  bu 
care  mus  l,e  taken  not  to  mistake  these  for  conducted  cardiac  murmuis 
b.  The  charactei-s  of  the  pulse,  especially  as  revealed  by  the  sphyo-mo 
Jjraph;  and  also  the  effects  of  pressure  upon  the  great  Irterie^trZ 

c^illS'"''Ti^'^'^71^t''T'''^  and  a.o/«7  fu.,onr  will  be  hereafter 
consideied     Ihe  chief  difficulties  arising  in  the  diagnosis  of  aneurism 
from  cardie  disease,  are,  that  aneurism^nay  be  simulated  by  mr We 
inent  of  this  organ  accompanying  valvular  distase,  especially  Ke  o?ta 
IS  atheromatous  ;  or  that  an  aneurism  with  very  thin  walls  and  fluid  con 
tents,  pushing  the  heart  downwards  and  to  the  left,  may  be  in  sfaken  ?or 
mere  cardiac  enlargement.     The  principal  circumstances  in  l^wour  of 
cardiac  disease  are  there  being  but  one  centre  of  impulse;  the  XSca 
signs  corresponding^  to  the  region  of  the  heart,  or  being  most  mai'S 
here;  the  absence  of  _ pressure-symptoms  ;  and  the  presence  of  o4er! 
dropsy  or  albuminuria.  seiieiai 

As  regards  the  fonn  of  an  aneurism,  the  signs  in  favour  of  o-eneral 
fusiform  dilatation  are  given  by  Walshe  as  more  diffuse  pulsation  both 
above  and  below  the  clavicle;-  well-marked  thrill ;  ^ouo]iS^^ 
rasping,  whizzmg,  or  whirring  murmur,  which  is  svstolic'audible  aW 
the  arch,  or  louder  there  than  over  the  aortic  orifice  ;  ^ndaSei^^ 
slight  degree  of  pressure-sio-ns.  -''U.',ence  oi 

The  part       the  ressd  affected  must  be  determined  1^- the  localitv  of 
the  physu^l  signs,  and  the  exact  pressure-phenomena  observed ;  com- 
parison of  the  radial  pulses,  esj^ecially  as  revealed  by  the  sphyg-mooi  Ji 
may  afford  some  aid.  ^j-;  o^'^j-'Ji. 

In  distingui.shiiig  iuuomiuafe  auenri.vi  from  aortic  the  f(,llowino-  con 
sidera^ions  have  weight  :-i;he  physical  signs  correspond  in  sifea^Sn 
to  the  innominate  artery;  the  prominence  appears  early,  and  it  mav 
d  splace  the  clavicle  ;  it  is  said  that  dysphagia  and  dyspnoea  from 
th    pressure  of  an  innominate  aneurism  are  rare,  but  I  have  know 
th  these  symptouLs^extremely  severe;  there  are  often  signs  of  piS 
ure  on  the  nerves  of  the  right    brachial  plexus,  and   on  the  SXt 
bronchu.s  ;    the  right  radial  pulse  is  always'modified  ;  and  pi^essu ret 
J^Ss^W     '      -^-^---^^  --Series  .m  the  same  side  dimiuishS^^: 
TKiaTMEXT.--The  first  object  in  the  treatment  of  an  aneurism  should 
ioi  \v  tl  'T'    '  'T-  ""'^        promoting  gradual  coagula- 

e  -    f"i  be  aimed  at^iu  the  sacculated 

lueui^m  i^'"'"'§'  necessary  to  protect  the 

aueiuis.n     to  retard  its  develojnnent  as  much  as  possible  ;  and  to  treat 
the  symptoms  and  complications  which  so  frequently  arise 

.    ^V^"'*f''^'^'^       ""''y         to  attempt  to  cure  a  thoracic  aneu- 
rism, It  IS  absolutely  essential  to  keep  the  patient  at  rest  iu  t^  r  ac^^t 
posture  for  a  considerable  time,  and  to  avoid  every  source  of  rd  vsical  or 
mental  disturbance    Formerly  it  was  the  custom  1  have  recour  1  to  s  ar 
ion  and  repeated  venesection;  but  at  the  present  day  tl  s  has  been 

Muantit)  of  .solids  and  liquids  being  administered  at  stated  intervals. 
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according  to  Mr.  Tufnell's  method.  The  exact  amounts  allowed  must 
depend  upon  each  individual  case,  but  everything  should  be  strictly- 
weighed  or  measiTred,  the  object  being  to  suppoi't  life  with  as  little  food 
and  drink  as  possible,  without  inducing  nervous  irritability.  Excess  of 
fluid  must  be  particularly  avoided,  and  all  stimulants  are  to  be  prohibited. 
In  some  instances  it  may  be  advisable  to  remove  a  little  blood  from  time 
to  time,  but  it  is  very  important  to  avoid  inducing  an  anemic  condition. 

The  objects  of  this  attention  to  rest  and  diet  are  to  calm  the  circula- 
tion as  much  as  possible,  and  to  render  the  condition  of  the  blood  more 
favourable  for  coagulation,  and  undoubtedly  some  cases  do  improve  con- 
siderably iinder  this  treatment  alone.  Medicinal  agents,  however,  may 
be  employed  with  benefit  at  the  same  time,  namely,  those  which  subdue 
or  regulate  the  heart's  action,  such  as  digitalis,  aconite,  or  belladonna ; 
and  those  which  contract  the  arteries  or  pi'omote  coagulation,  principally 
gallic  or  tannic  acid,  tincture  of  perchloride  of  iron,  acetate  of  lead,  ergot, 
and  iodide  of  potassium.  The  use  of  iodide  of  potassium  has  been 
particularly  advocated  by  Sir  William  Roberts  and  Dr.  George  Balfoui% 
when  given  in  large  doses,  even  as  much  as  from  15  to  30  grains  thrice 
daily,  and  continued  for  a  long  period.  I  have  found  this  drug  of  decided 
value  in  some  cases.  Subcutaneous  injection  of  ergotine  has  also  been 
recommended. 

2.  It  must  suffice  merely  to  mention  certain  operative  procedures 
which  have  been  resorted  to  with  the  view  of  curing  aortic  aneurism. 
These  are  : — a.  Injection  of  perchloride  of  iron,  ergotine,  or  other 
coagulating  agents  into  the  sac.  h.  Manipulation  of  the  sac  externally. 
c.  Galvano-puncture  or  electrolysis,  d.  Introduction  of  a  quantity  of 
tine  iron  or  steel  wire  through  a  cannula,  or  horsehair,  or  carbolized 
catgut.  e.  A  combination  of  the  introduction  of  wire  with  galvano- 
puncture.    /.  Ligature  of  the  right  carotid  and  subclavian  arteries. 

8.  It  would  occupy  too  much  space  even  to  mention  the  various 
symptoms  and  complications  which  may  require  attention  in  the  progress  of 
a  case  of  thoracic  aneurism,  and  only  a  few  practical  points  can  be  alluded 
to  here.  It  is  always  well  to  keep  the  aneurism  covered  with  cotton- wool, 
and  should  it  be  particularly  prominent,  some  kind  of  protecting  shield 
might  be  worn.  For  relieving  pain  and  procuring  sleep  the  chief  internal 
remedies  are  opium,  morphine,  hyoscyamus,  extract  of  lettuce,  hydrate 
of  chloral,  bromide  of  potassium,  and  conium  in  full  doses.  Subcuta- 
neous injection  of  morphine  is  also  most  valuable.  Extei-nal  applications 
are  frequently  useful,  such  as  belladonna  or  opium  plaster  ;  belladonna 
or  aconite  liniment ;  cold  poultices  of  linseed-meal  and  vinegar,  conium, 
digitalis,  or  oak-bark  (Walshe)  ;  ice,  ether-spray,  or  chloroform  cau- 
tiously applied ;  counter-ii'ritation  by  flying  blisters,  or  iodine,  which 
sometimes  gives  marked  i-elief .  Galvano-puncture  may  greatly  alleviate 
pain.  If  there  are  severe  laryngeal  symptonis,  evidently  due  to  intei*- 
ference  with  the  recurrent  nerve,  it  is  decidedly  justifiable  to  perform 
ti-acheotomy,  and  allow  the  patient  to  wear  a  tube  in  the  trachea  per- 
manently. It  has  been  suggested  that  in  certain  cases  the  sterno-clavicular 
ligaments  might  be  divided  with  advantage,  in  order  to  allow  displace- 
ment of  the  clavicle  forwards,  and  thus  take  olf  pressure  from  behind. 
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Chai'Tku  XXVII. 

MEDIASTINAL   GROWTHS   AND  TUMOURS. 

AoiiTio  aneurism  is  the  most  frequent,  form  of  mediastinal  enlargement 
ami  therefore  it  has  appeared  to  me  most  convenient  to  introduce  in  thi.s 
p  ace  what  has  further  to  be  said  on  the  subject  of  mediastinal  tumours 
Ihe  other  varieties  met  with  include  cancer  (either  encephaloid  or  scirrho- 
encephaloid),  originating  in  the  oesophagus,  lymphatic  glands,  root  of  the 
lung,  or  thymus  gland  ;  enlarged  masses  of  absorbent  glands  in  tuber- 
culosis, or  m  lymphadenoma ;  round-celled  sarcomata;  tibro-cellular 
hbrous,  or  fibro-fatty  tumours  ;  syphilitic  giimmata  imbedded  in  densJ 
tibrous  material ;   inflammatory  exudation'  and   abscess ;  very  rarelv 
'  dermoid  cysts,"  containing  hair,  bone,  or  even  teeth,  and  fat 
_    SvMi'TOMS  — The  symptoms  of  mediastinal  tumour  are  mainly  those 
indicative  of  pres.sure,  and  they  accordingly  present  the  usual  variations 
but  a  growth  m  this  region  is  very  liable  to  press  upon  the  superior  vena 
cava  or  one  of  the  innominate  veins.  "  C  urrant-jelly  "  expectoration  is  said 
to  be  common  m  cancer.    There  may  be  constitutional  symptoms  of  this 
cuatliesis.     ihe  physical  signs  of  a  solid  tumour  are  also  widely  different 
but  the  following  list  will  suggest  those  which  are  to  be  souolit  for 
1.  Local  bulgivg,  especially  in  front,  of  variable  extent,  often ^iireoular 
not  pulsating.    2  Deficiency  or  absence  of  respiratory  movements  over  the 
seat  ot  the  growth,  or  in  some  instances  over  the  whole  of  one  side  from 
pressure  on  a  bronchus.    .3.  Altered  percussion-sonnd,  often  over  a  con- 
siderable area,  it  being  either  dull  and  toneless  ;  hard,  wooden,  and  hio-h- 
pitched ;  or  occasionally  tubular  or  amphoric  ;  there  being  also  marked 
resistance     4.  Respiratory  sounds  weak  or  absent,  blowing,  tubular  or 
even  amphoric,  according  to  the  size  of  the  growth,  and  its  relation  to'the 
mam  air  tubes.    ...  l^ocal  fremitus  usually  absent ;  -mkI  vocal  resonance 
eithei  deficient,  bronchophomc,  or  pectoriloquous.    6.  Dry  and  moist  rales 
in  the  bitmchi,  either  general,  unilateral,  or  local,  which  are  not  infre- 
quent.   7.  Displacement  of  the  heart  and  other  structures;  increased 
conduction  of  the  heart-sounds  ;  and  occasionally  a  murmur,  resultino- 
irom  pressure  on  a  great  vessel.  " 

Diagnosis.— Mediastinal  tumour  has  in  the  first  place  to  be  distin- 
guislied  from  other  morbid  conditions  within  the  chest  especiallv 
cJu-onic  interstitial  pneumonia;  pleuritic  effusion;  pericardi'al  effusion- 
and  enlargement  of  the  lieart.  Careful  consideration  of  the  historv  of 
the  case,  as  well  a.s  of  its  symptoms,  physical  signs,  and  progress,  will 
'^""ffi  ^  u'''^''''  *°        diagnosis  thus  far.    It  is  much  more 

clilticult  however,  to  determine  the  nature  of  any  mediastinal  enlaro-e- 
nient.  In  the  diagnosis  between  aneurism  and  a  solid  tumour,  when  this 
is  at  ail  doubtful,  the  following  considerations  have  weight,  which  have 
been  chiefly  gathered  from  the  observations  of  Dr.  Walshe  —I  The 
tacts  that  the  patient  is  a  female  and  under  25  years  of  age  point  to  a 
solid  tumour;  the  family  history  may  be  suggestive  of  cancer;  or  the 
occupation  may  oe  m  favour  of  aneurism.  2.  As  regards  symptoms, 
cljsphagiaand  severe  pam,  especially  posteriorly,  are  more  comnfon  in 
aneurism;  oedema  of  the  arm  and  chest,  frequent  hasmoptysis,  and 
currant-jelly  expectoration,  are  more  characteristic  of  tumour  Occa- 
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sionally  cancer-elements  naay  be  discliarged  in  the  sputa.  3.  The 
physical  signs  are  of  much  value.  The  limitation  of  such  signs  to  the 
region  of  the  aorta;  the  presence  of  any  thrill  ;  a  double  impulse;  and 
gradual  approach  of  any  pulsation  to  the  surface,  are  suggestive  of 
aneui'ism.  Great  supei'ticial  extent  of  diilness ;  absence  of  any  heaving- 
character  in  the  pulsation,  should  this  sign  be  present ;  and  the  want  of 
accordance  between  it  and  the  maximum  dulness,  are  in  favour  of  a  solid 
tumour.  4.  Careful  examination  may  reveal  cancer  in  other  parts;  or 
there  may  be  constitutional  indications  of  its  presence. 

With  regard  to  the  distinction  between  different  solid  enlargements,  all 
that  can  be  stated  is  that  cancer  is  the  most  common ;  there  may  be 
signs  of  the  cancerous  cachexia  or  of  cancer  in  other  parts ;  while 
abundant  haemoptysis  is  by  far  most  frequent  in  this  form  of  tumour,  or 
cancer-cells  may  be  expectorated.  It  also  tends  to  grow  outwards,  and 
has  a  rai^id  progress.  Lymphadenomatous  growths  must,  however,  be 
borne  in  mind,  and  they  may  be  accompanied  with  similar  gi-owths  in 
other  parts. 

Treatment. — All  that  can  be  done  in  a  case  of  mediastinal  tumour  or 
enlargement  is  to  treat  it  on  general  principles,  and  to  relieve  symptoms 
as  they  arise. 

Chapter  XXVIIl. 

ON  CERTAIN  ABNOHMAL  CONDITIONS  OF  THE  BLOOD. 

The  changes  wliich  take  place  in  the  blood  in  different  diseases  have 
attracted  considei'able  attention  of  late  years,  and  it  is  becoming  more 
the  custom  to  submit  this  fluid  to  clinical  examination.  The  pathology 
of  the  blood  is  such  an  extensive  subject  that  it  is  impossible  to  enter 
into  any  systematic  consideration  of  it  in  this  work.  All  that  can  be 
done  here  is  to  point  out  the  ordinary  methods  which  are  employed  for  its 
clinical  investigation  ;  and  to  give  a  summary  of  the  more  obvious  changes 
to  which  it  is  liable. 

Clinical  Investigation. — Formerly  the  chief  information  which  the 
blood  was  .supposed  to  afford  was  by  the  mode  in  which  it  coagulated 
after  removal  in  quantity  from  the  body,  especially  by  venesection, 
the  so-called  "  buffy-coat "  being  a  familiar  illustration  of  what  was 
regarded  as  an  important  abnormal  condition.  At  present,  however, 
it  is  only  exceptionally  that  blood  is  thus  examined  ;  but  it  must  be 
remembered  that  the  mei'e  appearance  of  blood  in  bulk,  and  the  way  in 
which  it  coagulates,  may  give  useful  information,  as  in  inflammatory 
diseases,  leucocythfemia,  or  lipasmia.  It  may  be  requisite  to  submit 
this  fluid  to  chemical  analysis,  or  to  examine  it  with  the  spectroscope; 
but  only  those  specially  skilled  ai'c  competent  to  conduct  such  investiga- 
tions. The  methods  of  exaniinatioia  to  which  the  blood  can  be  ordi- 
narily subjected  are  as  follows  : — I.  Simple  viicroscopic  examination. 
In  order  to  examine  recent  blood  under  the  microscope  all  that  is 
necessary  usually  is  to  cleanse  carefully  the  end  of  the  finger,  and  prick 
it  with  a  needle.  No  pressure  should  be  used  to  squeeze  out  the  blood, 
but  the  drop  which  escapes  spontaneously  is  to  be  received  on  a  clean 
microscopic  slide,  the  cover-glass  applied,  and  the  examination  carried 
out  immediately.    2.  Examination  hy  special  apparatus.    Two  kinds  of 


ABNORMAL  CONDITIONS  OF  THK   BJ,Oor).  583 

special  instruments  are  used  in  the  clinical  investio-ation  of  the  blood 
namely,  the  Iwnnacjtometer ;  and  the  hwmoqlohiumneter.    The  hmnaviito 
vieteri^  intended  for  the  purpose  of  counting  the  number  of  corpuscles 
contained  m  a  given  volume  of  blood,  both  red  and  white,  and  thus 
determining  the  corpuscular  richness  of  the  blood,  and  the  relative  pro' 
portion  of  red  and  white  corpusc^les.    In  employing  it  a  definite  dilution 
ot   a  certain  quantity  of  blood   is  made,  and  the  number  of  blood 
corpuscles  m  a  certain  volume  of  this  dilution  is  counted  by  the  aid 
of  the  microscope.    In  Dr.  Gowers's  instrument  a  glass  slide  is  used  in 
which  there  is  a  cell,  having  lines  engraved  at  the  bottom,  so  as'  to 
enclose  squares  within  which  the  corpuscles  may  be  counted.  The 
kanaoylob urometer  is  used  for  the  purpose  of  estimating  the  amount  of 
ha^moglob.n  in  the  blood.    This  object  is  effected  either  by  dilutino-  the 
blood  to  a  given  point,  and  comparing  the  colour  with  standard  solutions 
ot  carmine  or  picro-carmine,  or  with  coloured  discs  ;  or,  accordino-  to 
iJr.  Crowea-s  s  method  by  progressively  diluting  the  blood  until  it  reaches 
Jie  tint  of  a  standard,  the  colour  of  which  corresponds  to  a  dilution  of 
1  part  of  healthy  blood  in  lOU  of  water.    The  standard  consists  of 
glycerine  jelly  coloured  to  the  required  tint.    The  degree  of  dilution 
necessary  to  make  the  blood  correspond  to  the  standard  tint  represents 
the  amount  of  hasmoglobin.*  l  ie,. cuts 

thf  br"":!^-    r  I'T"  ^1^^  principal  morbi.l  alterations  to  which 

tlie  blood  ]s  may  ])e  summed  up  as  follows 

I.  In  its  absolute  quantity.    This  may  be  Excessive  (plethora 

polymn,a  uv  Ju/p-nn.n,).  2.  Ueticient  (h;,p,:,„ua,  olir,.emia,  or  ancemia) 
ii.  in  colour  and  obvious  physical  characters.  The  blood  may  be  un- 
usually pale  and  watery ;  dark  from  pignr.nl  ;  thick  and  tarry  j  or  the 
serum  has  sometimes  a  milky  or  chylous  a,ppearance,  due  to  the  presence 
blnnT  0'=^^^l«nally  the  blood  presents  puriform  streaks  Lake 
blood  IS  a  peculiar  condition  in  which  this  fluid  becomes  transparent 
its  colour  is  altered  after  poisoning  by  various  substances  III  In  the 
number  and  characters  of  the  corpuscles.  1.  The  red  corpuscles  may 
mT.h"-    t  ("'.'/'."■•'^'/'"■""■'O;    ib)    in    excess  {polycyttmraia)- 

(O  clehcientm  ha3moglob,n  {oligochromcemia)  ■  or  {d)  altered  in  shape 
of  mntn.l'"''li'"'^  P^^t"J^'\  etc.).  or  in  their  tendency  to  and  mode 
of  mutual  adhesion.  2.  The  white  corpuscles  are  often  too  numerous, 
out  tins  IS  particularly  seen  in  the  condition  named  leucocytlimnia  A 

theTnJ'^'r  f^"'^'"'T\^r  ^eucocyto.is.    On  the  other  hand, 

hey  may  be  deficient.    IV.  In  the  normal  chemical  constituents. 

Sifi' n  'I  tendency  to  coagulate.  2.  Albumin  is  frequentl^ 
W;,^'"^",  ^!;^lpalhum^nosis)■,  sometimes  above  the  normal  (hyperalhu- 
mmous).  _  HiBmoglobm  may  be  deficient  (aglohuUsm) .  3.  Water  mav 
eJlT'T  (^'^'^■™'"r),'  ~'  <^^^oiei,t.  4.  A  diminution  of  alkaline  ol 
^''Pe^^^^y  t'lo^e  of  potash  and  lime,  is  considered  important 
mvfri  '^^^''T:'  "^■^•f''«^o"^lly  tliey  are  increased.  5.  Patty  elements, 
paiticuiarly  cholesterin,  may  be  present  in  unusual  quantity.  Chylous 
™Vr,  T  Vyesence  of  a  large  quantity  of  fat  in  the  serum,  a 

n-  !r  1  f-''n''  ^;'™""§-  tlie  surface  after  standing,  consisting  of 
gia  iules  and  oil-globules.    Fat  particles  mav  also  separate.    (>.  Carbonic 

«r!>  .ft"'f Abnormal  chemical  substances 

aie  often  found  m  the  blood  ;  or  at  all  e^-cnts  such  as  are  usually  present 

QucI:^:SSl:::arPfM:J"''''''  "  H---toineter  "  and  "  H.n.oglobin^ineter  -  " 


lictiic. 


684 


THEORY  AND  PRACTICE  OK  MEDICINE. 


ill  SO  small  a  quantity  as  to  be  detected  only  witli  difficulty,  and  to  be 
practically  harmless,  for  example,  lactic,  uric,  hippuric,  formic,  and 
other  organic  acids  ;  leucine  and  tyrosine;  urea  and  its  products;  sugar; 
bile-elements  ;  and  certain  metals.  VI.  Abnormal  microscopic 
particles  are  sometimes  observed,  such  as  abundant  pigment-granules 
{iiielaninivia)  ;  pas-corpuscles;  and  vegetable  or  animal  parasites,  chiefly 
exemplified  by  the  spirillum  of  relapsing  fevei-,  bacillus  antliracis, 
bacillus  tuberculosis,  plasniodium  malaria,  filaria  sanguinis  hominis, 
and  the  ova  of  bilharzia  hffiniatobia. 


Anjomia — Chlorosis. 

The  term  amemia  is  used  very  vaguely,  and,  in  addition  to  its  strictly 
literal  sense,  it  is  applied  in  practice  to  three  classes  of  cases,  namely:  — 
(a.)  where  the  blood  as  a  whole  is  deficient  in  quantity  ;  (6)  where  it 
pi'esents  certain  abnormal  qualities;  and  (c)  where  the  arteries  are 
inadequately  filled.  These  ct)nditioiis,  however,  are  usually  more  or  less 
combined.  The  chief  alterations  in  quality  include  deficiency  of  red 
corpuscles,  or  of  htemoglobin  in  these  corpuscles  ;  often  deficiency  of 
albumin  ;  with  excess  of  water  and  salts,  the  serum  having  alow  specific 
gravity — spanwmia  or  serous  polycemia.  Fibrinogenous  elements  are 
proportionately  high,  and  the  blood  has  a  tendency  to  coagulate  in  the 
veins.  The  deficiency  of  red  corpuscles  may  be  due  to  direct  loss  of 
blood ;  imperfect  formation ;  or  excessive  destruction.  In  one  form  of 
anaemia  they  are  more  numerous,  but  ill-shaped,  and  there  is  much 
granular  matter  in  the  blood.  Chlorosis  ov  green  sichiess  merely  signifies 
that  there  is  a  peculiar  greenish  or  yellowish-green  tint,  such  as  is 
frequently  observed  in  anaemic  girls,  associated  with  menstrual  derange- 
ments, the  colour  being  supposed  to  depend  upon  some  chemical  change 
in  the  blood-pigments. 

Etiology. — Very  many  causes  may  give  rise  to  anfemia,  but  the  chief 
include  considerable  loss  of  blood  at  one  time,  oi-  repeated  small  losses ; 
unfavourable  hygienic  conditions,  especially  constant  sedentary  or 
laborious  employment  in  a  confined  atmosphere,  with  deficiency  of  sun- 
light ;  improper  or  insufficient  food,  particularly  a  want  of  animal  diet ; 
impaired  power  of  digestion ;  excessive  drain  upon  the  system,  such  as 
from  over-lactation,  diarrhoea,  or  chronic  suppuration  ;  prolonged  expo- 
sure to  malarial  influence,  with  or  without  attacks  of  ague ;  various 
chronic  diseases  which  interfere  with  nutrition,  for  example,  phthisis, 
cancer,  renal  disease,  leucocythjemia,  lyniphadenoma,  gastric  ulcer; 
acute  febrile  diseases ;  excessive  veneiy  or  masturbation  ;  depressing 
mental  influences  ;  chronic  poisoning  by  lead,  mei'cury,  and  other  metals. 
In  many  instances  several  of  these  causes  have  combined  to  induce 
aiifemia.  An  aneemic  aspect  may  be  a  striking  featui'e  in  persons  sufl:'er- 
ing  from  disease  of  the  mitral  or  aortic  orifice,  or  of  the  aorta  itself,  such 
as  coarctation  or  aneui-ism,  this  appearance  being  mainly  the  result  of 
an  insufficient  supply  of  blood  to  the  arteries. 

Females,  especially  those  from  15  to  25  years  of  age,  are  most  fre- 
quently the  subjects  of  anasmia  or  chlorosis.  This  has  been  supposed  to 
be  mainly  the  result  of  the  great  demands  made  upon  the  developmental 
powers  about  the  period  of  puberty,  but  commonly  it  will  be  found  in 
the  history  of  these  cases  that  there  are  some  other  obvious  causes, 
which  at  all  events  have  aided  materially  in  giving  rise  to  the  anaemic 
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condition,  amon^r  the  most  important  being  long-continued  habitual 
constipation,  which  leads  to  derangement  of  the  digestive  organs  and 
consequent  imperfect  nutrition  ;  and  abstinence  from  animal  food,  this 
being  the  consequence  of  the  loss  of  appetite,  or  rather  disgust  for  food 
which  IS  commonly  associated  with  the  unhealthy  state  of  the  alimentary 
canal.    Recently  Sir  Andrew  Clai-k  has  urged  that  constipation  is  the 
great  cause  of  chlorosis  m  girls,  and  he  supposes  that  the  retained  fa?ces 
become  decomposed,  the  products  f ptomaines,  leucomaines,  &e  )  being 
absorbed  into  the  blood,  and  originating  the  changes  resulting  in  antemia 
borne  authorities  lay  much  stress  upon  uterine  displacement,  as  a  cause 
ot  chlorosis.     Other  influences  are  also  frequently  at  work  in  these 
cases,  such  as  deficient  exercise  ;  close  confinement ;  over-work,  particu- 
larly with  certain  sewing-machines  ;  and  mental  depression  from  various 
causes.    Virchow  has  affirmed  that  in  chlorotic  subjects  the  aorta  and 
its  branches  are  frequently  congenitally  small  and  attenuated  ;  and  that 
irregularities  m   the  origin  of  the  arteries  are  common.     To  these 
conditions  he  attributes  a  causative  relation  in  such  cases.  Chlorosis 
re.sults  directly  from  a  defective  formation  of  blood  (hremogen^sis),  and 
not  from  its  destruction,  as  shown  by  the  fact  that  there 'is  a  relative 
defaciency  of  hemoglobin  as  compared  with  the  corpuscles. 

Symptoms.— Anaemia  may  be  acute  or  chronic  in  its  development,  but 
the  phenomena  are  more  or  less  similar  in  both  groups  of  cases. 

The  appearance  of  persons  suffering  from  anaemia  is,  as  a  rule 
sulhciently  characteristic.  They  are  pale,  often  waxy-lookino-.  and  have 
usually  a  clear  transparent  skin  ;  or,  as  already  mentioned',  a  greenish 
or  yellowish-green  hue  is  observed  in  chlorotic  girls.  The  veins  are 
frequently,  however,  very  distinct,  and  may  have  a  peculiar  pinkish  tint. 
Ihe  mucous  membranes  present  the  most  marked  signs  of  anaemia 
especial  y  the  conjunctiva  of  the  lower  eyelid,  and  the  membrane  cover- 
ing the  hps,  gums,  and  tongue,  these  being  more  or  less  pale  and  blood- 
less, ihe  nails  also  show  the  ana?mic  appearance  well.  The  sclerotics 
appear  clear  and  bluish  or  white.  The  general  condition  will  vary 
according  to  the  cause  of  the  anemia  ;  in  chlorosis  the  patient,  is  often 
apparently  well-nourished,  though  the  tissues  are  usually  flabby  and 
wanting  m  tone.  CEdema  about  the  ankles,  and  puffiness  of  the  eyelids 
ill  the  morning,  are  common  symptoms,  and  there  may  even  be  consiiler- 
able  anasarca  of  the  legs  after  standing  for  some  time  The  influence 
of  anemia  m  promoting  dropsy  from  other  causes  has  been  previously 
alluded  to,  and  is  often  considerable. 

The  subjective  sensations  complained  of  are  also  of  a  very  uniform 
character  in  chlorotic  girls.  These  are  debility,  languor,  and  incapacity 
for  exertion  ;  general  chilliness  and  coldness  of  the^extremities  •  short- 
ness of  breath  and  palpitation  after  any  effort,  especially  after  ascending 
a  height  or  going  upstairs,  or  even  when  at  rest ;  a  tendency  to  syncope 
trom  time  to  time  ;  headache,  dizziness,  and  noises  in  the  ears  ;  neuralgic 
and  hysterical  pains  in  different  parts  of  the  body,  but  especiallv  in  tlie 
ett  side,  this  being  frequently  accompanied  with  tenderness,  and  being 
labie  to  come  and  go.  It  has  appeared  to  me  that  this  pain  in  the 
lett  side  may  possibly  be  connected  with  the  spleen  in  some  cases. 
Anemic  females  are  often  low-spirited  or  irritable,  and  sul,ject  to 
hysterical  attacks. 

The  digestive  organs  are  usually  at  fault  in  cases  of  chlorosis 
Appetite  IS  impaired  or  depraved,  and  there  may  be  an  absolute 
disgust  for  food,  especially  for  meat.    Gastralgia  and  atonic  dvspepsia 


586 


THEORY  AND   PRACTICE   OP  MEDICINE. 


are  common  complaints.  The  bowels  are  obstinately  constipated  as  a 
rule.  Hicmatemesis  and  melfena  occar  in  some  cases.  Menstruation  is 
almost  always  deranged,  being  absent,  infrequent,  irregular,  scanty, 
unhealthy,  painful,  or  sometimes  menorrhagic.  Leucorrhoea  is  also  a 
frequent  symptom. 

Certain  abnormal  physical  signs  are  observed  in  marked  ansemia, 
which  have  been  already  described,  and  therefore  need  only  be 
enumerated  here,  namely,  cardiac  murmurs,  especially  at  the  base  of 
the  heart  to  the  left  of  the  sternum  ;  a  hlowing.  murmur  in  the  arteries, 
particularly  the  subcla  vian,  and  sometimes  a  thrill ;  and  a  venous  hum, 
which  is  in  some  cases  even  heard  over  the  cranium,  and  may  also  be 
accompanied  with  a  thrill.  The  heart's  action  is  very  liable  to  be 
disturbed,  becoming  easily  excited  and  huriied,  and  in  severe  cases  CA^en 
irregular.  The  pulse  is  small,  feeble,  and  compressible ;  or  sometimes 
scarcely  perceptible. 

The  urine  frequently  presents  important  changes,  being  pale  and 
watery,  excessive  in  quantity,  of  low  specific  gravity,  deficient  in  acidity, 
with  a  marked  decrease  in  the  amount  of  pigment  and  creatinin. 

It  has  been  asserted  that  anaemia  may  ultimately  lead  to  organic 
diseases,  such  as  phthisis  or  gastric  ulcei-.  Acute  atfections  occurring 
in  ani^mic  individuals  are  apt  to  assume  a  low  type,  and  to  be  followed 
by  protracted  convalescence. 

Treatment. — The  first  thing  to  be  done  in  all  cases  of  ansemia  is  to 
find  out  its  cause  or  causes,  and  I'emove  these  if  possible.  Of  coui'se 
any  hgemori-hage  must  be  stopped  ;  as  well  as  chronic  discharges  which 
tend  to  impoverish  the  blood.  Attention  to  hygienic  conditions  is 
essential,  especially  in  the  case  of  chlorotic  girls.  Fresh  air,  good  light, 
out-door  exercise,  avoidance  of  late  hours  and  of  hot  and  crowded  rooms, 
change  of  air  and  scene  to  some  dry  and  bracing  climate,  especially  to 
the  sea-side,  cheerfiil  society,  and  the  removal  of  all  disturbing  mental 
influences,  are  most  efficient  aids  in  treatment.  Baths,  particularly  sea- 
bathing, or  douches  followed  by  friction,  ai-e  very  beneficial  if  followed 
by  good  reaction. 

In  the  next  place  it  is  most  important  to  look  to  the  diet,  and  to  the 
state  of  the  digestive  organs.  Nutritious  food  must  be  given  at  stated 
intervals,  and  it  is  often  requisite  to  lay  down  strict  rules  on  this  matter, 
particularly  with  regard  to  meat,  to  which  many  of  these  patients  have 
a  strong  objection.  It  ought  to  be  taken  underdone,  and  if  it  causes 
pain,  it  may  be  pounded.  Nutritious  soups  are  also  useful ;  and  beer, 
stout,  or  wine  is  generally  indicated.  The  state  of  the  bowels  demands 
particular  attention,  and  the  patient  should  be  fully  impressed  with  the 
necessity  of  having  a  sufficient  daily  evacuation.  Aloes  is  one  of  the 
best  forms  of  aperient  in  these  cases,  in  the  form  of  aioes  and  myrrh  pill ; 
decoction;  or  as  the  extract  with  exti'act  of  belladonna  and  nux  vomica. 
Remedies  which  act  upon  the  stomach  are  frequently  very  beneficial  also; 
bicarbonate  of  sodium  with  carbonate  of  bismuth  and  hydrocyanic  acid 
being  particularly  valuable  for  relieving  the  morbid  sensations  connected 
with  this  organ,  when  taken  shortly  before  meals. 

Iron  in  some  form  is  the  great  medicinal  remedy  in  anaemia.  The 
compound  iron  mixture  is  eminently  efficacious  in  chlorosis,  and  among 
other  excellent  preparations  may  be  mentioned  the  compound  iron  pill, 
the  saccharated  carbonate,  the  ammonio-citrate,  tartarated  iron,  and 
reduced  iron.  Tincture  of  perchloride  is  invaluable  in  many  cases, 
especially  when  the  aneemia  is  associated  with  excessive  discharges. 
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Solution  of  perch loride  or  pernitrate,  sulphate,  tiuctui'e  of  acetate  and 
dialjzed  iroji  are  also  very  useful  preparations  ;  while  in  auremie  children 
steel-wnie  and  the  syrup  of  phosphate  of  iron  produce  excellent  results 
Albuminate  ot  iron  has  been  much  recommended  in  cldorosis  Chaly- 
beate waters  are  beneficial  in  some  instances.  Iron  may  in  suitable  cases 
be  variously  combined  with  aloes,  infusion  of  quassia  or  calumba,  quinine 
or  stryclinme.  arsenic,  manganese,  pepsine,  and  other  remedies  Citrate 
of  quinine  and  iron,_and  Easton's  syrup  are  very  valuable  compounds. 
It  IS  frequently  desirable  to  change  the  form  of  the  preparation  from 
time  to  time;  or  even  to  stop  the  administration  of  iron  temporarily 
should  it  appear  to  disagree.  Quinine,  arsenic,  preparations  of  mano-anese 
and  sulphur  have  been  recommended  as  useful  agents  in  the  treatment  of 
chlorosis,  when  given  alone,  and  not  in  combination  with  iron 

I  he  pam  m  the  side  often  requires  attention  in  chlorosis,  and  is 
usually  much  relieved  by  making  the  patient  wear  a  belladonna  plaster 
Other  symptoms  must  be  treated  as  they  arise.  In  extreme  cases  of 
anannia  from  loss  ot  blood,  transfusion  may  possibly  be  required. 

Pi;0(i];KssivE  01:  Perxicious  Axj.:jiia. 

The  form  of  anfpmia  thus  named,  also  termed  idinpnthic  or  essi^ntlal 
and  malignant,  demands  special  notice,  more  particularly  in  relation  to 
observations  which  have  been  made  within  a  recent  ])eriod  with  reo-ard  to 
this  complamt  by  Dr.  William  Hunter,  Dr.  William  Russell,  and  others 

^TiOLOdY  AND  Patholog V.— Pernicious  anamiia  has  in  many  cases 
been  met  with  associated  with  the  puerperal  state  or  with  preo-nancy 
In  other  instances  it  has  been  attributed  to  gastro-intestinal  disease  or 
disorder;  prolonged  bad  nourishment  or  privation;  unhealthy  sanitarv 
conditions  ;  mental  shock  ;  or  to  a  previous  hjemorrhage  on  a  lar-e  scale 
A  special  group  of  cases  have  been  traced  to  the  effects  produced  in  the 
intestines  by  a  nematode  worm— the  anchyhstoimtm  duodenale ;  and 
progressive  anasmia  has  also  been  said  to  result  from  a  tape-worm- the 
bothrwcephalus  latus.  {Sec  Inimostinal  Worms.)  Not  nnc.unmonlv  no 
definite  causae  can  be  fixed  upon,  and  the  complaint  is  then  called 
idiopathic.  It  occurs  chiefly  in  adults,  from  25  to  40  years  vi  ao-e  but 
I  have  met  with  a  very  typical  case  at  lb'.  On  the  whole  males'  and 
females  appear  to  be  affected  in  about  equal  proportions,  but  in  my 
experience  females  have  suffered  most  frequently. 

Before  discussing  the  pathology  of  pernicious  anaemia,  it  will  be 
desirable  to  point  out  the  morbid  changes  which  have  been  found  post- 
mortem, And  the  characters  presented  by  the  blood  and  urine  respectively 
I  he  conditions  observed  |;o*f-7Hor/em  are  anything  but  uniform'  but  the 
tollowing  are  the  most  important  which  have  been  met  with  in  different 
cases.  In  connection  with  the  alimentary  canal  there  have  been  noticed 
malignant  disease  of  the  stomach  ;  various  forms  and  dec-rees  of 
gastritis ;  degeneration  and  atrophy  of  the  gastric  glands  ;  de.re^nerative 
changes  in  the  iierve-plexnses  of  the  intestines  ;  and  the  intestinal  worms 
a  ready  alluded  t<x  An  ahundant  deposit  of  iron  is  found  in  the  cells  of 
the  hver,  especially  in  the  peripheral  zones  of  the  lobules,  and  also  in 
the  spleen  and  kidneys.  The  iron  is  contained  in  a  yellowish  pigment 
observed  m  the  livei-cells,  in  the  form  of  discrete  particles,  o^viuiules 
or  globular  masses.  In  the  spleen  it  is  found  mainly  in  the  walls  of 
he  pulp  sinuses  ;  while  in  the  kidney  it  is  confined  to 'the  epithelium  of 
the  convoluted  tubes  (Russell).    The  spleen  has  been  noticed  by  Dr 
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Hunter  to  be  of  a  rich  purple  colour,  due  to  the  pi-esence  of  free  hasmo- 
globin ;  and  crystals  of  this  substance  may  also  be  evident.  Fatty 
degeneration  of  various  structures  has  been  met  with,  especially  of 
the  heart,  intima  of  arteries,  liver,  and  kidneys  ;  and  htemorrhages  occur 
in  some  cases.  The  marroM'  of  bones  not  uncommonly  presents  marked 
changes,  being  of  a  reddish-purple  colour,  and  containing  a  large 
number  of  nucleated  red  corpuscles,  while  the  fat-cells  are  in  great  part 
or  entirely  destroyed. 

As  regards  the  blood,  the  red  corpuscles  are  greatly  reduced  in 
number,  sometimes  being  as  low  as  ten  per  cent,  of  the  normal ;  and  also 
altered  in  shape  and  size,  microcytes,  poikilocytes,  &c.,  being  often 
present  in  large  numbers.  The  hsemoglobin  is  never  so  deficient  in  pro- 
portion as  are  the  corpuscles,  and  this  is  regarded  as  an  important 
distinction  fi-om  chlorosis. 

The  urine  in  pernicious  anasmia  often  presents  an  extremely  high 
colour,  without  any  diminution  in  quantity,  and  at  the  same  time 
the  specific  gravity  may  be  low.  The  urinary  pigments  are  in  large 
excess,  but  Dr.  Hunter's  observations  have  led  him  to  the  conclusion 
that  the  pigment  is  of  the  nature  of  what  has  been  termed  "  pathological 
urobilin "  by  Dr.  MacMunn.  He  has  also  noticed  the  occasional 
presence  in  the  urine  of  blood-pigment,  in  the  form  of  granules  enclosed 
within  cells  of  renal  origin.  Another  important  character  is  a  large 
increase  in  the  quantity  of  iron  exci-eted.  Dr.  Hunter  has  further  found 
certain  peculiar  ptomaines  in  the  urine,  for  whose  formation  the  action 
of  specific  micro-organisms  is  necessary. 

Coming  now  to  the  pathology  of  progressive  ansemia,  none  of  the 
morbid  conditions  mentioned  can  directly  account  for  it,  although  some 
of  them  may  rank  as  "  {etiological  factors "  (Hunter),  while  others 
are  really  the  effects  of  the  anaemia.  Thei'e  must,  therefore,  be  some 
special  change  in  addition,  and  this  is  now  generally  supposed  to  be  an 
excessive  destruction  of  the  red  corpuscles  (luemolysis  or  ha-mophthisis) , 
though  some  believe  that  there  is  defective  formation.  The  characters 
presented  by  the  liver,  spleen,  and  kidneys,  as  well  as  by  the  urine  and 
blood,  support  the  haemolytic  view,  which  is  strongly  maintained  by 
both  Russell  and  Hunter.  The  change  in  the  marrow  of  bones  is 
supposed  to  indicate  an  attempt  on  the  part  of  this  structure  to  make 
up  for  the  destruction  of  red  coi-puscles,  by  taking  on  an  excessive  forma- 
tion. According  to  Hunter  this  destruction  takes  place  in  the  portal 
circulation  in  the  liver;  but  others  believe  that  it  also  occurs  in  the 
spleen  and  kidneys.  Further,  this  observer  maintains  that  it  is  due  to 
the  immediate  action  of  specific  poisons  absorbed  from  the  intestinal 
ti'act ;  the  formation  of  which  he  has  finally  attributed  to  "  the  presence, 
under  certain  favourable  conditions,  of  organisms  of  specific  nature 
within  the  gastro-intestinal  tract."  These  conditions,  he  conceives,  may 
be  either  local  and  permanent ;  or  general  and  removable — "  a  specially 
unhealthy  condition  of  mucous  membi^ane  of  stomach  and  intestine — 
induced  by  the  presence  of  intestinal  parasites,  or  by  prolonged  bad 
noui'ishment." 

Symptoms. — Pernicious  anaemia  is  indicated  at  first  by  the  appearance 
of  the  patient,  and  by  the  other  symptoms  characteristic  of  anasmia 
generally  ;  these,  however,  do  not  yield  to  treatment,  but  progTessively 
increase,  becoming  at  last  extreme.  The  tint  of  the  skin  is  usually 
somewhat  yellowish  or  lemon-coloured.  As  the  disease  advances  the 
patient  becomes  very  weak  ;  there  may  be  wasting,  but  in  many  instances 
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this  is  not  the  case,  and  the  subcutaneous  fat  is  sometimes  abundant ; 
disorder  of  the  alimentary  canal  is  usually  prominent,  evidenced  by 
dryness  of  the  mouth,  loss  of  appetite,  nausea  or  vomiting,  and  consti- 
pation ;  irregular  febrile  paroxysms  occur,  and  the  temperature  may  rise 
to  101°  or  102"  or  moi-e ;  while  anasarca,  serous  effusions,  and  htemor- 
rhages  beneath  the  skin,  from  mucous  surfaces,  into  the  retina,  or  into 
internal  organs  often  supervene.  The  gums  may  be  spongy,  and  the 
teeth  loose.  The  bones  are  often  tender  on  pressure  or  pex^cussion.  The 
pupils  are  iisually  dilated.  The  more  striking  characters  of  the  blood 
and  urine  have  already  been  pointed  out,  and  are  important  from  a 
clinical  point  of  view.  In  addition  the  urine  is  very  acid,  clear,  and 
free  from  albumin;  it  may  contain  indican.  The  spleen  can  in  some 
cases  be  felt  during  life  to  be  enlarged,  or  its  dulness  is  increased. 

In  its  course  pernicious  anoemia  may  present  signs  of  teniporai'v 
improvement,  or  exacerbations  may  occur  from  time  to  time.  Dr. 
Hunter  has  described  a  case  in  which  there  were  peculiar  exacerbations, 
usually  more  or  less  sudden  in  their  onset,  indicated  by  increased  weak- 
ness and  exhaiistion,  often  intense,  exaggeration  of  the  lemon-tint, 
drowsiness,  slight  rise  of  temperature,  flushing  of  head  with  perspira- 
tion, and  contraction  of  pupils ;  and  followed  by  several  free  motions 
rich  in  jngments,  and  the  passage  of  very  high-coloured  urine,  extremal  v 
acid,  with  renal  cells  and  casts  containing  granules  of  blood-pigment. 
In  the  large  majority  of  cases  the  complaint  is  ultimately  fatal,  deatli 
occurring  in  from  six  to  twelve  or  fifteen  months  usually,  either  from 
asthenia,  hfemorrhage,  hyperpyi'exia,  or  cerebral  hemorrhage.  Before 
the  close  there  may  be  more  or  less  wandering  delirium.  Sometimes 
the  temperature  becomes  subnormal. 

Trioatment. — The  medicines  usually  given  for  ana^nia  are  of  little 
service  in  the  pernicious  form,  but  arsenic  and  phosphorus  have  in  some 
cases  proved  useful.  Among  other  methods  of  treatment  recommended 
are  the  administiation  of  dried  fowl's  blood  ;  subcutaneous  injection  of 
certain  ferruginous  preparations ;  and  intravenous  injection  of  salt 
solutions.  Aceiu-ding  to  Dr.  Hunter,  the  indications  are  :  —  1.  To 
remove  the  cause,  with  the  attendant  gastro-intestinal  conditions  favour- 
ing its  operation.  2.  To  combat  the  symptoms.  In  relation  to  the  first 
indication  he  suggests  free  movement  of  the  bowels  in  the  earlier 
stages  of  the  disease  ;  washing  out  the  stomach  in  suitable  cases ;  and 
the  administration  of  antiseptics,  especially  beta-naphthol,  in  doses  of 
five  grains  thrice  daily,  svispended  in  mucilage.  He  also  thinks  that 
arsenic  and  phosphorus,  when  beneficial,  really  act  by  their  effects  on 
the  alimentary  canal.  For  combating  the  excessive  destruction  of 
blood,  he  believes  that  good  results  may  be  expected  from  a  more 
exclusively  farinaceous  diet.  Transfusion  of  blood  has  been  practised  in 
several  cases  of  pernicioits  anfemia,  sometimes  with  apparent  success. 

Pyalmia — Sei'tic.i;iiia. 

This  subject  belongs  principally  to  surgery,  and  in  this  work  it  is 
merely  intended  to  indicate  the  chief  practical  facts  with  regard  to  cases 
of  pysemia  or  septicemia  which  may  come  under  notice  in  medical 
practice. 

-^ExiOLOtiV. — Excluding  obvious  injuries  and  operations,  the  causes  of 
pyemia  or  septicemia  may  be  arranged  as  follows  : — 1.  Diseases  of  bones, 
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either  acute  or  chronic,  leading  to  suppuration  ;  it  may  thus  arise  from 
disease  of  the  temporal  bone.  2.  Affections  of  the  heart  or  vessels 
originating  septic  materials  which  contaminate  the  blood,  for  example, 
ulcerative  endocarditis  ;  softening  of  clots,  especially  in  the  veins  ; 
phlebitis.  3.  Abscess  or  gangrene  in  any  part,  either  external  to  or 
within  organs.  4.  Ulceration  of  mucous  surfaces,  such  as  the  gall- 
bladder or  its  duct,  or  the  intestines.  5.  Inflammation  of  a  low  type 
and  attended  with  suppuration,  implicating  the  pelvis  of  the  kidnej',  the 
bladder,  or  the  urinary  passages.  6.  Diseases  characterized  by  external 
inflammation  of  an  unhealthy  character,  leading  to  the  formation  of  pus, 
especiallj"  certain  A'arieties  of  erysipelas,  variola,  vaccinia  in  connection 
with  revaccination,  malignant  pustule,  glanders,  carbuncles  or  boils. 
Under  this  class  may  also  be  mentioned  dissection  and  post-mortem 
Avounds.  7.  Low  fevers  occasionally,  such  as  typhus,  there  being  no 
evident  local  source  of  blood-poisoning.  8.  Idiopathic  pya?mia  has  been 
described,  but  it  must  be  borne  in  mind  that  pytemia  may  follow  a  very 
slight  injury  in  unhealthy  subjects,  and  that  there  are  many  internal 
causes  which  might  escape  detection.  Septictemia  may  probably  arise 
from  inhaling  sewer-gas  or  other  products  of  orgaziic  decomposition. 

There  is  much  controversy  with  regard  to  the  immediate  pathological 
cause  of  pyremia  and  septiciemia  ;  but  this  subject  has  already  been 
sufficiently  discussed  under  Inflammation.  It  must  suffice  to  state  here 
that  some  infective  poisonous  material  enters  the  blood,  the  chief  views 
as  to  its  nature  being  that  it  is  merely  a  chemical  fluid  ;  that  it  consists 
of  acti^al  pus-elements  ;  or  that  it  is  of  the  nature  of  living  micro- 
organisms, such  as  bacteria.  Most  probably  there  is  no  essential 
difference  betAveen  ]3yiemia  and  septicfemia. 

Anatomical  Characters. — It  is  highly  probable  that  pyeemia  may 
caiTse  death  without  originating  any  chax-acteristic  post-mortem  appear- 
ances. The  morbid  changes  which  it  tends  to  pi'oduce  may  be  summed 
up  thus  : — 1.  Intense  congestion  throughout  the  various  organs  and 
tissues  of  the  body.  2.  Hjemorrhages,  in  the  form  of  petechise  or 
vibices,  in  connection  with  the  skin,  mucous,  and  serous  membranes  ; 
ha?morrhage  into  serous  cavities  ;  extravasations  into  muscles  and 
among  deep  tissues  ;  and  apoplectic  clots  in  the  substance  of  organs, 
which  are  prone  to  undei-go  rapid  destructive  changes.  3.  Acute 
inflammation  in  the  solid  organs,  of  a  low  tj'pe.  4.  Formation  of 
abscesses  in  these  oi'gans,  often  in  considerable  numbers,  of  good  size, 
and  containing  unhealthy  ];)us  ;  resulting  eithei'  from  lifemorrhagic 
clots,  inflammation,  or  sloughing.  .5.  Gangrene  of  portions  of  organs. 
6.  Low  serous  inflammations,  with  a  tendency  to  purulent  effusion,  which 
may  be  confined  within  adhesions  ;  and  to  the  production  of  unhealthy 
lymph.  7.  Inflammation  of  mucous  surfaces,  leading  to  suppui'ation, 
ulceration,  or  sometimes  to  submucous  abscesses  or  gangrene.  8.  Severe 
inflammation  of  joints,  with  a  gi'eat  tendency  to  rapid  formation  of  pus, 
and  to  destruction  and  disorganization  of  tissues,  both  within  and  around 
the  articulations,  several  of  them  being  usually  involved.  9.  Inflam- 
mation and  formation  of  abscesses  in  various  parts  of  the  body,  namely, 
in  the  substance  of  muscles  ;  in  the  cellular  tissue,  either  superficial  or 
deep  ;  or  sometimes  in  the  skin  itself,  giving  rise  to  pustules. 

Symptoms. — In  many  instances  pyemia  reveals  itself  very  insidiously, 
but  its  characteristic  symptoms  in  an  acute  case  are  mainly  these : — 
Rigors  set  in  suddenly,  being  severe  and  prolonged  in  character,  and 
repeated  at  irregular  intervals.    The  temperature  often  rises  rapidly  to 
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a  higli  point,  bc'in-  usually  very  elevated  throuo-hout,  hut  sul^iect  to 
marked  and  extremely  irregular  variations.  Profuse  s\veatino-  follows 
the  rigors,  m  the  intervals  the  skin  being  hot,  diy,  and  harsh  There  is  a 
marked  expression  of  illness,  and  a  tendency  to  early  prostration,  com- 
bined with  restlessness  or  heaviness.  The  skin  soon  assumes  a  sallow 
and  yellowish  aspect,  and  frequently  considerable  jaundice  becomes 
evident  ;  signs  of  congestion  and  petechia?  may  often  be  seen  and  some- 
times sndamma,  or  a  vesicular  or  pustular 'eruption.  The  dio-estive 
organs  are  usually  much  disturbed  from  the  outset,  there  beino.  anorexia 
great  thirst,  nausea  and  vomiting,  frequently  with  a  glazecf  or  funded 
and  irritable  tongue,  and  in  some  cases  fa?tid  diarrhoea.  The  pulse  is 
frequent,  feeble,  a^d  liable  to  rapid  variations.  Respiration  is  also 
hnrried;  and  the  breath  has  a  peculiar  sweetish  odour  in  some  cases 
AJbumnuiria  is  not  uncommon. 

In  a  short  time  the  symptoms  and  signs  of  the  local  lesions  of  pyaemia 
iisually  appear  m  various  parts,  these  necessarily  differing  according  to  the 
structures  which  are  affected.  The  joints  are  involved  with  consiclerable 
frequency,  becoming  very  painful  and  swollen.  The  further  tendencv 
IS  towards  rapid  and  extreme  prostration  and  adynamia,  with  low 
nervous  symptoms  ;  the  face  becoming  pale  and  pinched  ;  the  hearfs 
action  exceedingly  rapid,  weak,  irregular,  or  intermittent,  as  evidenced 
by  ttie  impulse,  sounds,  and  pulse  ;  the  tongue  brown  and  dry,  with  sordes 
on  the  hps,  teeth,  and  gums;  delirium,  coma,  or  rarely  convulsions 
setting  m  at  last,  with  involuntary  discharge  of  fn?ces  and  urine 

In  some  m.staiices  pya?mia  is  evidenced  ^-hiefly  by  its  general  symp- 
toms m  others  it  rans  a  somewhat  chronic  course,  and  may  then  termi- 
nate in  recovery.  Some  authorities  regard  certain  diseases,  which  will 
liereatter  be  considered,  as  originating  in  a  local  pyjemia 

Di,.GNOSis.-It  is  important  "to  distinguish  pyaemia  or  .septicamiia  from 
Aarious  fevers  an,l  acute  inflammatory  affections  which  the  disease  mav 
simulate  ;  and  to  bear  m  mind  its  possible  occurrence  in  conne.-tion  witli 
the  morbid  conditions  mentioned  under  its  o?tiology.  In  some  cases  the 
course  of  temperature  causes  the  complaint  to  resemble,  and  to  "be 'mis- 
taken  tor  ague. 

TEEATMEM'.-The  only  chance  of  recovery  in  septica^mic  and  pya-mic 
conditions  lies  m  the  free  and  regular  administration  of  nutritiou.s  food 
St, mnlauf s,  ,iud  tomes,  especially  mineral  acids,  preparations  of  cinchona' 
quinine,  and  tincture  of  iron.  Antiseptics  are  also  strongly  recommended 
and  may  be  given  along  with  the  remedies  just  indicated.  Antipyretic 
remedies  may  be  needed,  as  well  as  external  applications  of  cold  to 

/''.''^f.T"  '.f^"7'^  ^"^^P^™t"^'«-  The  administration  of  boric  ^cid 
(gi  5-15)  with  sulphuric  ether  has  been  specially  advocated  in  the 
treatment  of  sei^tic  diseases.  Local  lesions  must  be  attended  to  as  thev 
tirisG.  *^ 
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Chapter  XXIX.,.. 

THROMBOSIS  AND  EMBOLISM. 

By  thrombosis  is  meant  a  local  coagulation  of  blood  during  life,  either 
within  the  heai-t  or  a  vessel,  a  clot  being  thus  formed,  named  a 
thrombus. 

Embolism  signifies  the  partial  or  entire  plugging  of  a  blood-vessel  by 
a  solid  fragment  or  evihohis,  conveyed  from  some  distant  part  by  means 
of  the  circulation,  which  has  become  impacted  in  its  interior. 

I.  Thrombosis. 

Etiology. — The  causes  which  tend  to  the  formation  of  a  thrombus 
may  be  thus  stated  : — 1.  Anything  which  impedes  or  retards  the  hlood- 
current,  for  example,  valvular  and  other  organic  diseases  of  the  heart, 
pressure  upon  its  cavities,  or  mere  feeble  cardiac  action,  such  as  is 
observed  in  fevers,  or  in  various  chronic  wasting  affections ;  diseases  of 
the  lungs  impeding  the  pulmonary  circulation  ;  obstruction  of  a  vessel 
as  the  result  of  constriction,  pressure,  or  internal  plugging,  especially  by 
an  embolus ;  pressure  upon  the  capillaries  of  a  part ;  solution  of  con- 
tinuity of  a  vessel ;  and  vascular  dilatation,  particularly  in  connection 
with  aneurisms,  varicose  veins,  and  distended  venous  plexuses.  A 
general  feeble  state  of  the  circulation,  and  gravitation  of  the  blood  into 
dependent  parts,  may  also  contribute  to  the  formation  of  a  thrombus. 
2.  Conditions  which  give  lise  to  an  abnormal  state  of  the  inner  surface 
of  the  heart,  or  of  the  coats  of  the  vessels,  for  example,  acute  inflamma- 
tion ;  Assuring  of  the  surface ;  atheroma  or  calcification ;  projection  of 
cancerous  and  other  new  formations  into  the  interior  of  vessels;  and  the 
changes  in  their  walls  associated  with  surrounding  gangi'ene  or  inflam- 
mation. 3.  Certain  conditions  of  the  blood,  namely,  hyperinosis  or  in- 
creased tendency  to  coagulation  of  fibrin,  such  as  may  be  observed  in 
various  acute  inflammatory  alfections,  and  in  pregnancy  ;  probably 
pyaemia  and  allied  states ;  and  anaemia.  Increased  heat  of  the  blood, 
either  local  or  general,  has  been  regarded  as  a  probable  cause  of 
thrombosis.  In  many  instances  more  than  one  of  the  above-mentioned 
conditions  has  contributed  to  the  clotting  process. 

In  further  considering  this  subject  it  will  be  convenient  to  treat  sepa- 
rately thrombosis  in  connection  with  the  heart,  pulmonary  artery,  systemic 
veins,  and  systemic  arteries. 

A.  Cardiac  Thrombosis.  —  Intra-cardiac  Blood-concretions.  — 
Coagula  may  form  in  the  heart  after  death  ;  immediately  before  this 
event ;  or  at  some  previous  period  more  or  less  remote.  These  are  dis- 
tinguished from  each  other  by  their  colour ;  consistence ;  mode  of 
arrangement  with  regard  to,  and  degree  of  adhesion  with  the  cardiac 
walls  ;  whether  they  are  laminated  or  not ;  and  whether  they  have 
undei'gone  changes,  either  in  the  direction  of  organization  or  softening. 
It  is  desirable  to  make  a  few  special  remarks  respecting  the  coagulation 
occurring  shortly  before  death,  as  this  is  probably  often  a  very  dangerous 
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event,  and  one  which  aids  materially  in  bringing  about  a  fatal  result 
it  IS  observed  m  connection  with  organic  diseases  of  the  heart  which 
obstruct  the  circulation,  or  which  roughen  the  endocardial  surface  ■  but 
IS  most  important  in  certain  aciite  diseases,  being  then  due  to  a  condition 
of  the  blood  favourable  to  coagulation,  combined  with  a  gradual  loss  of 
power  in  the  cardiac  contractions,  in  consequence  of  which  the  blood  is 
not  properly  expelled  out  of  the  cavities  of  the  heart,  but  is  partially 
whipped  up  and  its  tibrin  deposited.  Obstruction  in  the  lungs  frequently 
contributes  to  the  clotting  process.    Among  the  most  important  diseases 
m  Avliich  this  has  been  observed  are  croup,  diphtheria,  endocarditis 
pneumonia,  peritonitis,  the  puerperal  condition,  erysipelas,  rheumatic 
fever,  pya-mia  and  allied  conditions.    Cardiac  thrombosis  is  much  more 
common,  as  well  as  more  dangerous,  in  the  right  cavities  than  the  left 
but  may  occur  on  both  sides  of  the  heart.    Usually  the  clots  are  decolo- 
rized, being  pale  or  yellowish,  but  not  uniform  throughout ;  firm  and 
fibrinous  ;  often  laminated,  and  fibriUated  or  granular;  entangled  among 
the  muscular  bands  and  tendinous  cords  ;  somewhat  adlierent  to  the 
surface,  but  separable  without  injuring  the  endocardium.  Occasionally 
they  soften  in  the  centre.    A  clot  may  extend  for  a  variable  distance  into 
the  pulmonary  artery  or  aorta,  these  portions  frequently  presentino- 
marks  of  the  valves,  but  they  can  be  readily  removed.         "  ^ 
Symptoms  and  Signs.— The  eifects  of  cardiac  thrombosis  will  vary 
with  the  rapidity  of  its  production,  its  seat,  and  its  extent.    The  dano-ers 
arising  from  this  condition  are  that  it  causes  obstruction  to  the  circula- 
tion, and  interference  with  the  heart's  action  ;  that  large  portions  may 
become  detached,  and  lodged  either  in  one  of  the  main  orifices  or  in  an 
arterial  trunk;  or  that  smaller  particles  may  be  separated,  and  con- 
veyed to  the  smaller  vessels  as  emboli.    Probably  also  the  products  of 
the  softening  of  a  clot  may  poLson  the  blood  generally.    Sudden  exten- 
sive clotting  is  characterized  by  great  disturbance  of  the  cardiac  action 
which  becomes  irregular  and  very  hurried,  the  pulse  being  extremely 
weak  and  small ;  a  tendency  to  syncope  ;  urgent  dyspnoea ;  "intense  rest- 
lessness and  anxiety;  followed  by  signs  of  obstruction,  either  in  the  pul- 
monary or  venous  circulation  or  both,  according  to  the  situation  of  the 
clot.    In  less  rapid  cases  the  obstructive  symptoms  are  chiefly  observed 
combined  with  more  or  less  cardiac  distress.  Plugging  of  one  of  the  cardiac 
orifices  or  a  great  vessel  by  a  clot  may  cause  instantaneous  death  The 
physical  signs  are  tumultuous  action  of  the  heart,  or  great  irreo-ularity 
in  the  rhythm  and  force  of  the  impulse  ;  increased  cardiac  dulness  espe- 
cially towards  the  right  ;  obscurity  ;.nd  irregularity  of  the  sounds  imr- 
ticularly  the  first  sound  ;  and  alteration  in  murmurs,  or  the  production 
of  a  new  murmur,  especially  a  pulmonary  systolic  bruit. 

Treatmeni'.— The  measures  required  fo'r  cardiac  thrombosis  are  absolute 
rest  in  the  recumbent  posture  ;  the  administration  of  stimnlants,  especially 
It  there  is  a  syncopal  tendency,  with  as  much  liquid  nourishment  as  the 
patient  can  take  comfortably ;  the  application  of  heat  to  the  extremities  • 
and  free  dry-cupping  over  the  chest.  Formerly  alkaline  bicarbouates 
were  recommended  to  be  freely  given,  along  with  carbonate  of  ammonium 
Dr.  Kichardson  has  advocated  the  use  of  liquor  ammonite  (vi  x  in  iced 
water  every  hour)  with  iodide  of  potassium  (gr.  iii  to  o-r  y  every 
alternate  hour),  which  he  has  found  highly  successful.'^  In  some 
instances  digitalis  might  perhaps  be  of  use,  in  order  to  excite  stronc^er 
contraction  of  the  heart;  or  gentle  galvanism  might  be  tried.  All 
lowernig  measures  are  injurious;  and  opiates  must  be  avoided. 

Q  Q 
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B  Thrombosis  in  the  Pulmonary  Artery  and  its  Branches.— Much 
discussion  has  been  carried  on  relative  to  pulmonary  thrombosis,  espe- 
cially as  it  occurs  in  women  after  parturition.  Occasionally  such 
persons  die  suddenly,  and  after  death  extensive  clots  are  found  m  the 
pulmonary  artery  and  its  divisions,  which  some  authorities  believe  to 
have  been  the  cause  of  death,  and  to  have  formed  there  primarily  and 
independently ;  others  think  that  they  are  the  result  of  embolism,  irag- 
ments  having  become  detached  from  clots  in  the  veins  or  heart,  and 
lodged  in  the  pulmonary  vessels  as  centres  for  coagulation  ;  while  still 
others  regard  death  as  being  due  to  syncope,  and  the  clot  to  be  merely 
of  post-mortem  formation.  The  probability  is  that  in  most  instances  at 
all  events  embolism  is  concerned  with  the  phenomena  observed  ;  and  it 
is  possible  that  a  large  mass  may  be  sometimes  carried  into  the  pulmonary 
artery,  so  as  to  obstruct  this  vessel  more  or  less  completely. 

Clots  may  be  found  only  in  the  main  pulmonary  trunk  and  its  larger 
divisions  ;  in  the  smaller  branches  ;  or  more  or  less  throughout.  Accord- 
ino-  to  the  extent  involved,  and  to  the  rapidity  of  coagulation,  will  the 
clinical  phenomena  vary.  In  some  instances,  as  already  stated,  sudden 
death  is  believed  to  occur,  preceded  by  a  cry,  this  event  following-^ some 
effort  after  parturition.  When  only  the  smaller  branches  are  aftected 
there  are  no  symptoms.  If  the  clotting  is  more  extensive,  the  symptoms 
are  more  or  less  dyspnoea  and  sense  of  want  of  air.  with  a  feeling  ot 
oppression  across  the  chest ;  evidences  of  cardiac  embarrassnient ;  taint- 
ness  or  actual  syncope ;  much  general  distress  and  anxiety ;  followed  by 
signs  of  overloading  of  the  right  heart,  and  general  venous  congestion. 
These  symptoms  may  temporarily  subside,  and  then  recur,  it  is  highly 
probable  that  coagulation  in  the  pulmonary  vessels  often  adds  to  the 
danger  of  various  diseases  of  the  lungs,  and  of  certain  general  diseases, 
and'that  it  prolongs  the  duration  of  the  former  group. 

Treatment  must  be  similar  to  that  indicated  for  cardiac  throm- 

^°C^  Thrombosis  in  the  Systemic  Veins.— Phlegmasia  Dolens.— The 

formation  of  clots  in  the  systemic  veins  is  by  no  means  an  uncommon 
occurrence,  resulting  from  pressui-e,  obstruction,  feeble  circulation, 
altered  blood,  and  other  causes ;  but  it  is  most  important  in  connection 
with  the  affection  named  phlegviada  dolens,  in  which  as  a  rule  the  lower 
extremity  is  involved,  the  external  iliac  or  femoral  vein  becoming  ob- 
structed on  one  or  both  sides,  or  sometimes  the  common  iliac ;  occa- 
sionally the  arm  is  affected.  The  formation  of  clots  in  the  venous  sinuses 
of  the  dura  mater  is  also  a  very  serious  matter,  which  may  supervene 
as  the  result  of  injury  or  disease  affecting  the  cranial  bones. 

Phlegmasia  dolens  is  most  frequently  associated  with  the  puerperal 
state,  coming  on  at  a  variable  period  after  delivery ;  but  it  may  also  occur 
as  a  sequela  of  acute  febrile  diseases,  especially  typhus  or  typhoid  fever, 
pleurisy,  and  pneumonia;  and  in  the  advanced  stages  of  various  chrome 
diseases,  particularly  phthisis,  and  malignant  uterine  disease.  Different 
views  are  held  as  to  the  pathology  of  this  affection.  Some  regard  in- 
flammation of  the  veins— p/iZefctiis— as  the  primary  lesion  after  parturi- 
tion this  havino-  extended  from  the  uterine  veins  ;  others  consider  that 
the  'plno-o-ing  is  the  first  event,  thrombosis  resulting  from  unhealthy 
blood  oi^embolism.  the  emboli  frequently  coming  from  thrombi  in  the 
pulmonary  vessels,  and  that  the  inflammation  is  secondary.  Certainly  m 
the  cases  which  have  fallen  under  my  observation,  where  phlegmasia  has 
arisen  independent  of  parturition,  coagulation  has  appeared  to  be  the 
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primary  morbid  condition,  and  it  has  sometimes  been  brought  about  by 
a  sudden  effort,  especially  Avlien  this  was  accompanied  with  temporary 
obstruction  of  the  venous  circulation  in  some  part,  due  to  posture. 

Anatomical  Characters. — A  thrombus  in  a  vein  varies  in  its  characters, 
according  to  its  age  and  mode  of  formation.  If  a  vessel  is  suddenly 
plugged,  the  clot  is  at  first  uniform  throughout,  soft,  and  red;  but  i'f 
this  is  gradually  formed,  it  presents  a  stratified  appearance,  and  the 
strata  may  consist  of  alternate  layers  of  fibrin  and  white  corpuscles. 
The  thrombus  increases  in  extent  after  its  first  formation,  the  degree  of 
extension  depending  chiefly  on  the  force  of  the  circulation,  and  on  the 
size  and  situation  of  the  collateral  branches.  The  thrombus  undergoes 
the  usual  changes  in  colour  and  consistence  ;  becomes  adherent  to'^the 
vessel,  in  which  it  frequently  excites  inflammation ;  and  organization 
often  follows,  so  that  ultimately  a  fibrous  cord  alone  remains,  the  vein 
being  obliterated— afZ7ies/t;e  phlebitis.  Occasionally  calcification  takes 
place,  a  "plilebolith"  being  produced.  In  some"  instances  the  clot 
undergoes  partial  or  complete  softening  or  liquefaction,  beginning  in  the 
centre,  and  a  puriform  fluid  may  result,  consisting  either  of  granules 
and  molecules  derived  from  the  fibrin,  with  broken-down  corpuscles  ; 
or,  as  some  believe,  of  actual  pus,  derived  from  proliferation  of  white 
corpuscles.  This  is  probably  the  pathology  of  so-called  siqypnrative 
'pJilehitis.  In  this  way  the  clot  may  be  completely  removed,  or  canalization 
takes  place  but  in  some  instances  substances  are  formed  which  contami- 
nate and  poison  the  blood,  and  which  are  infective,  this  being  supposed 
to  be  due  to  the  presence  of  micrococci.  Rarely  the  thrombus  becomes 
converted  into  a  stinking,  yellow-red,  and  highly  irritating  fluid,  due  to 
the  entrance  of  the  bacterium  termo  from  a  foul  or  gangrenous  surface. 

In  phlegmasia  dolens  the  smaller  veins  and  lymphatics  also  become 
speedily  involved,  and  more  or  less  inflammation  is  in  many  cases  set 
up  in  the  skin  and  subcutaneous  tissue,  or  even  in  the  deeper  structures. 

Symptoms  and  Effects.— The  symptoms  which  may  be  associated  with 
venous  thrombosis  are  those  due  to  :— I.  Local  irritation  by  the  clot. 
2.  Obstruction  of  the  vein,  and  consequent  interference  with  the  circu- 
lation. 3.  Detachment  of  embolic  fragments.  4.  Constitutional  distur- 
bance, which  is  especially  liable  to  result  from  the  formation  of  septic 
matters  and  contamination  of  the  blood.  In  phlegmasia  dolens  pain  and 
tenderness  along  the  veins  and  lymphatics  of  the  thigh  or  leg  are  usually 
complained  of  to  a  variable  degree.  One  case  which  came  under  my 
notice,  Avhere  the  disease  followed  typhus  fever,  commenced  with  a  sudden 
intense  pain  at  the  moment  of  coagulation  of  the  blood,  which  afterwards 
became  most  excruciating,  being  deeply  situated  in  the  course  of  the 
femoral  vein,  and  of  an  aching  or  somewhat  neuralgic  character.  In 
phthisis,  also,  venous  thrombosis  may  be  the  cause  of  much  distress.  The 
veins  are  in  a  short  time  felt  to  be  thickened  and  firm,  or  cord-like  ;  and 
the  lymphatics  become  visible  as  superficial  red  lines.  Soon  there  may 
be  signs  of  venous  congestion,  but  this  is  speedily  followed  by  a  deadly 
whiteness  of  the  limb— w/tiYe  /eg-— which  swells  from  below  upwards, 
chiefly  on  account  of  oedema,  sometimes  attaining  an  enormous  size,  and 
becoming  tense  or  elastic,  with  a  most  uncomfortable  subjective  feeling 
of  tightness.  In  course  of  time  the  superficial  veins  become  enlarged 
and  varicose,  if  the  obstruction  is  not  removed,  and  the  leg  often  remains 
swollen  for  many  months,  or  even  permanently,  the  tissues  being  thick- 
ened and  indurated.  Rigors  may  be  experienced  at  the  outset,  followed 
by  pyrexia  and  much  prostration. 
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Treatment. — In  pJilegmasia  dolens  the  most  efficient  treatment  is  to 
snppoi't  the  patient  by  nourishing  food  and  stimulants ;  to  keep  the  leg 
perfectly  at  rest  in  a  horizoiital  posture,  or  even  a  little  raised ;  to  use 
hot  opiate  or  belladonna  fomentations  assiduously  ;  and  to  give  anodynes 
for  the  purpose  of  relieving  pain,  if  required.  Subsequently  tonics, 
especially  iron  and  quinine,  good  diet,  and  change  of  air  are  most  bene- 
ficial ;  with  douching,  fiiction,  and  shampooing  of  the  limb,  this  being 
either  carefully  bandaged,  or  an  elastic  stocking  being  worn.  Great  im- 
provement may  be  effected,  even  after  a  long  interval. 

D.  Thrombosis  in  the  arteries.- -This  is  almost  always  associated 
either  with  a  diseased  condition  of  the  walls  of  the  vessel ;  or  with 
embolism.  Its  symptoms  are  merely  those  indicative  of  local  obstruc- 
tion of  the  artery  involved.  In  medical  practice  arterial  thrombosis  is 
most  important  in  connection  with  the  brain,  and  will  be  more  parti- 
cularly considered  in  relation  to  this  organ. 

II.  Embolism. 

It  is  only  intended  to  give  here  a  brief  account  of  the  principal  general 
facts  relating  to  embolism,  this  morbid  condition  being  separately  con- 
sidered in  connection  with  the  organs  in  which  it  occurs. 

Origin  op,  and  Anatomical  Changes  resulting  from  Emboli. — The 
following  are  the  principal  sources  of  emboli: — 1.  Most  commonlj-  a 
thrombus  or  clot,  either  in  a  systemic  vein ;  in  the  heart ;  in  an  artery, 
especially  in  connection  with  aneurism  ;  or,  rarely,  in  the  pulmonary 
vessels.  A  thrombus  may  give  rise  to  an  embolus,  either  inconsequence 
of  a  portion  of  it  becoming  detached,  or  as  the  result  of  softening  of  the 
clot.  2.  Vegetations  about  the  A'alves  and  orifices  of  the  heart,  parti- 
cularly if  associated  with  obstructive  disease,  especially  mitral  stenosis. 
3.  Atheroma  and  calcification  of  the  cardiac  valves  or  of  arteries, 
portions  of  the  morbid  mateiials  becoming  detached.  4.  New  growths, 
such  as  cancer,  communicating  with  the  interior  of  vessels.  5.  Particles 
resulting  from  gangrene  of  oi'gans.  6.  Parasites  which  have  gained 
access  into  the  vessels.  7.  Pigment  granules.  8.  Fat  particles  from 
bone-marrow. 

According  to  the  size  and  place  of  origin  of  the  embolus  will  the  seat 
of  its  arrest  vary.  It  may  be  sufficiently  large  to  plug  an  artery  of  con- 
siderable size,  or  is  only  stopped  in  the  capillaries,  or  may  be  small 
enough  to  pass  through  even  the  finest  of  these  vessels.  When  originating 
in  the  venous  portion  of  the  circulation,  emboli  rarely  pass  beyond  the 
pulmonary  capillaries,  becoming  impacted  in  them  as  a  rule ;  those 
coming  from  the  pulmonary  vessels,  the  left  side  of  the  heart,  or  the 
arteries,  lodge  either  in  smaller  arteries  or  in  the  capillaries,  and 
especially  in  the  vessels  of  the  brain,  sj^leen,  and  kidneys ;  those  from 
the  portal  tributaries  are  generally  arrested  in  the  capillaries  of  the  liver. 
An  embolus  is  chiefly  canned  in  the  direction  of  the  main  stream,  and 
it  is  somewhat  influenced  by  gravitation,  especially  if  of  large  size. 
The  seat  of  impaction  is  usually  at  a  bifurcation,  or  where  the  calibre 
of  a  vessel  rapidly  diminishes,  owing  to  large  branches  being  given  off. 
The  closure  may  be  complete  or  only  partial  at  first,  and  this  depends 
not  only  upon  the  size  and  shape  of  the  embolus,  but  also  upon  its 
nature  and  consistence ;  thus  a  soft  fragment  of  a  recent  thrombus 
will  adapt  itself  to  the  channel  of  the  vessel,  and  completely  close  it, 
while  a  firm  irregular  fragment  of  calcareous  matter  may  only  partially 
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obsti'ucfc  it.  Subsequently,  liowever,  secondary  thrombi  always  form, 
both  in  front  of  and  behind  the  embolus,  so  that  ultimately  the  vessel  is 
entirely  blocked  up  to  a  variable  extent.  Secondary  emboli  ai'e  some- 
times sejjarated  from  the  primary  one  or  from  the  resulting  thrombus, 
which  pass  on  into  smaller  vessels. 

Embolism  causes  local  irritation  of  the  vessel  in  which  the  embolus 
lodges,  and  if  the  circulation  is  not  permanently  disturbed,  this  will  be 
the  only  result,  the  embolus  and  its  secondaiy  thrombi  usually  becoming 
either  absorbed  or  organized.  Undei-  certain  conditions,  however, 
namely,  in  organs  where  there  is  but  one  supplying  artery,  or  only 
insignificant  ones  besides,  or  where  the  branches  of  the  main  vessels 
communicate  only  by  capillaries  (terminal  arteries  of  Cohnheim),  so 
that  no  collateral  cii'culation  can  be  established,  other  important 
changes  follow,  a  haimorrkagic  infarct  being  formed.  According  to  the 
experimental  observations  of  Cohnheim,  the  arteinoles  supplied  by 
the  obstructed  artery  at  first  empty  themselves,  but  as  the  result  of 
venous  pressure  the  blood  regurgitates  to  fill  the  arterioles  and  capil- 
laries beyond  the  obstruction,  the  arteries  around  the  area  dilating,  and 
the  capillaries  becoming  full  of  blood.  The  vascular  walls  also  become 
impaired  in  theii'  vitality,  so  that  first  fiuid,  and  then  white  and  red 
corpuscles  pass  through  them,  the  escape  taking  place  through  the 
capillaries  and  veins,  there  being  no  actual  rupture  of  their  walls. 
A  hcemorrhagic  infarct  thus  produced  presents  at  first  a  dark  central 
area  of  black-red  colour,  likened  to  damson-cheese,  due  to  stagnant 
venous  blood  and  red  corpuscles  cramming  the  tissues,  surrounded  by  a 
zone  of  arterial  redness.  On  section  the  infarct  is  generally  seen  to 
be  wedge-shaped,  with  the  base  directed  towards  the  surface  of  the 
organ,  and  slightly  raised  above  it.  Litten's  experiments  are  opposed  to 
Cohnheini's  view  of  venous  reflux  causing  infarction,  and  he  attributes 
it  to  the  continued  supply  of  blood  by  small  arteries,  which  become 
dilated.  He  also  thinks  that  the  diapedesis  of  the  red  corpuscles  is 
merely  due  to  stretching  of  capillaries  and  small  veins  by  mechanical 
congestion.  Litten  further  states  that  in  the  case  of  truly  terminal 
arteries  no  infarct  occurs  in  the  great  majority  of  cases  after  obstruction. 

In  course  of  time  an  infarct  undergoes  certain  changes,  either 
becoming  decoloi'ized,  more  consistent,  and  organized ;  or  a  pjrocess  of 
softening  and  molecular  disintegration  taking  place,  beginning  in  the 
centre  of  the  infarct,  and  extending  more  or  less  to  its  circumference, 
the  debris  of  the  involved  tissue  being  evident  in  the  softened  mass. 
Ultimately  it  ma}'  be  absorbed  ;  or  remain  as  a  caseous encapsuled mass; 
or  become  calcified.  The  nature  of  the  changes  which  occur  after  em- 
bolism will  depend  ujion  the  degree  to  which  the  circulation  is  obstructed, 
and  the  difficulty  or  impossibility  of  establishing  the  collateral  circula- 
tion ;  the  structure  affected ;  the  size  of  the  infarct ;  and  the  nature 
of  the  embolus.  If  this  has  septic  properties,  as  when  it  comes  from 
a  gangrenous  part,  it  sets  up  rapid  and  violent  inflammation,  ending 
in  speedy  disorganization,  with  the  production  of  a  puriform  mateiial, 
constituting  an  embolic  abscess,  which  is  surrounded  by  hyperjemia. 

The  effects  of  an  embolus,  as  regards  the  part  supplied  by  the  vessel 
which  is  blocked  up,  are  similar  to  those  of  obstruction  from  any  other 
cause,  namely,  anaemia,  atroj^hy,  softening,  fatty  degenei'ation,  or  actual 
gangrene.  In  the  arteries  of  the  limbs  embolism  may  lead  to  the  for- 
mation of  an  aneurism  ;  and  it  is  now  generally  believed  that  cerebral 
aneurisms  in  young  j^eople  are  often  due  to  this  cause.    The  production 
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of  the  aneurism  is  supposed  to  be  chiefly  due  to  inflammatory  softening 
of  the  walls  of  the  artery,  resulting  from  the  irritation  of  the  embolus. 

The  most  important  seats  of  embolism  are  the  vessels  of  the  lungs, 
brain,  spleen,  kidneys,  and  heart.  Petechial  spots  on  the  skin,  or  on 
mucous  and  serous  membranes,  are  sometimes  due  to  this  cause.  A 
very  interesting  case  came  under  my  notice  in  which  sudden  embolism 
occurred  in  connection  with  the  main  vessels  of  the  fore-arm. 

Symptoms. — The  clinical  phenomena  of  embolism  necessarily  vary 
greatly  according  to  the  vessels  affected ;  the  rapidity  and  degree  of 
obstruction  ;  the  characters  of  the  embolus  ;  and  othei'  circumstances.  It 
need  only  be  stated  here  in  general  terms  that  the  early  symptoms, 
if  any,  are  those  significant  of  sudden  or  gradual  obstruction  of  the 
vessel  supplying  some  particular  organ  or  part ;  followed  by  those 
indicating  the  local  elfects  of  the  embolus,  and  in  some  cases  by 
evidences  of  septiccemia.  Embolism  affecting  individual  organs  is 
considered  in  the  chapters  devoted  to  the  discussion  of  their  several 
diseases.  Fatty  embolism  is  important  in  some  injuries  and  diseases  of 
bones,  particles  from  the  marrow  gaining  access  into  the  circulation  ; 
and  this  form  of  embolism  has  also  been  regarded  by  some  observers  as 
a  cause  of  death  in  diabetes. 

Treatment. — Thei'e  is  no  special  treatment  applicable  to  embolism. 
Attention  must  be  directed  to  the  organ  or  part  involved,  the  ill-elfects 
resulting  from  the  morbid  process  being  obviated  by  rest,  and  by  the 
adoption  of  any  other  measures  which  may  be  indicated  in  each  parti- 
cular case. 


Chapter  XXX. 


RAYNAUD'S  DISEASE— LOCAL  SYNCOPE  AND  ASPHYXIA- 
SYMMETRICAL  GANGRENE  OF  THE  EXTREMITIES. 

As  the  disease  thus  named  is  associated  with  the  vascular  system,  it  may 
be  conveniently  considered  in  the  present  connection. 

Etiology  and  Pathology. — This  complaint  was  first  described  by 
Raynaud  in  1862,  but  during  recent  years  has  attracted  the  attention  of 
many  observers.  It  consists  in  dilferent  degrees  of  local  obstruction  of 
the  arterial  circulation,  which  tends  to  be  symmetrical,  and  is  attributed 
to  a  spasmodic  contraction  of  the  arteries,  varying  in  degree  and  dura- 
tion, as  well  as  in  the  extent  of  the  area  affected.  It  is  believed  that 
the  spasm  commences  in  the  smallest  arterioles,  and  extends  thence  to 
those  of  larger  size.  Further,  this  condition  is  supposed  to  be  of  central 
nervous  origin,  and  to  be  the  result  of  influences  sent  forth  from  the 
vaso-motor  centres ;  it  may  be  brought  on  by  emotional  disturbance. 
The  complaint,  however,  seems  to  be  markedly  influenced  by  cold 
affecting  the  surface  of  the  body ;  it  occurs  chiefly,  or  in  some  cases 
only,  during  the  colder  seasons,  while  attacks  are  often  definitely  trace- 
able to  exposure  to  cold,  and  can  be  prevented  by  warmth.  Females 
suffer  considerably  more  than  males.  Raynaud's  disease  is  said  to 
begin  most  frequently  between  15  and  30  years  of  age,  but  may  start  in 
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childhood,  or  during'  tlie  later  periods  of  life.  Patients  snffering  from 
it  may  have  been  previously  in  excellent  health,  but  in  most  cases  they 
are  delicate,  antemic,  nervous,  or  hysterical. 

Symptoms. —  Raynaud's  disease  presents  diiferent  objective  phenomena 
in  different  cases,  according  to  its  degree,  accompanied  with  vaiions  sub- 
jective sensations.  In  the  least  marked  form  (local  syncope)  the  affected 
parts  simply  become  temporarily  white,  bloodless,  cold,  and  antpsthetic — 
what  is  commonly  termed  "  dead  " — during  cold  weather,  or  from  the 
direct  local  effect  of  cold.  In  more  pronounced  cases  they  become 
dusky,  bluish,  or  pui'ple,  and  sometimes  mottled  (local  asphyxia),  this 
appearance  being  preceded  in  some  instances  by  the  condition  just 
mentioned.  It  may  last  for  hours  or  days,  and  complete  temporary 
restoration  generally  ensues,  but  occasionally  in  certain  situations  the 
congested  appearance  is  more  or  less  permanent,  accompanied  with  cold- 
ness. In  a  still  further  degree  portions  of  the  involved  structures 
become  gangrenous,  assuming  a  black  and  shi'ivelled  asjiect,  and  ulti- 
mately being  thrown  off'.  This  may  occur  over  small  areas  of  the  genei-al 
surface,  or  may  involve  more  or  less  of  the  fingers  or  toes,  the  hand 
or  foot,  or  the  nose  or  ears.  Skin-eruptions  are  not  uncommon,  resem- 
bling erythema  papulatum  or  urticaria,  and  being  also  very  like  chil- 
blains, but  said  to  differ  from  these  by  occurring  at  times  wheu  chilblains 
are  not  prevalent,  being  differently  distributed,  and  observed  in  those 
who  are  not  subject  to  chilblains.  Sometimes  blebs  containing  bloody  fluid 
are  formed,  which  may  be  followed  by  intractable  sores.  lu  some  cases 
the  tissues  are  much  swollen,  the  surface  mottled  dusky-red,  and  uneven 
or  tuberculated  from  persistent  eruptions,  vesicles  or  blebs  forming 
from  time  to  time,  leading  to  excoriation  and  scabbing.  In  exceptional 
instances  nutritive  changes  of  an  atrophic  character  take  place,  indicated 
by  the  surface  becoming  smooth  and  shiny,  resembling  sclerodei'ma  or 
the  so-called  "  glossy  skin  ;  "  with  obvious  wasting  of  structures,  which 
may  implicate  the  nails,  or  even  tlie  bones. 

The  sensations  which  are  associated  with  the  objective  appearances 
just  sketched  also  vary  in  their  character  and  degree.  Thus  there  may 
be  only  temporary  coldness  and  numbness,  followed  by  tingling  and 
aching  as  the  circulation  becomes  restored.  In  more  severe  cases  there 
may  be  a  permanent  feeling  of  coldness,  discomfort,  impaired  sensibility, 
numbness,  tingling,  itching,  tenderness,  aching,  burning,  or  even  excru- 
ciating agony.  In  the  more  persistent  but  less  acute  cases  the  local 
sensations  are  usually  less  severe. 

The  parts  affected  in  Raynaud's  disease  differ  in  diffei-ent  cases,  but 
those  chiefly  involved  are  the  fingers  or  toes,  hands  or  feet,  oi'  other  parts 
of  the  extremities,  and  the  ears  or  nose.  As  already  stated,  there  is  a 
marked  tendency  to  symmetrical  distribution  of  the  lesions.  In  many 
cases  the  complaint  is  chai'acterized  by  a  remarkable  periodicity,  attacks 
of  shoi't  duration  sometimes  occurring  every  day,  or  even  several  times 
a  day  ;  while  in  other  instances  they  only  supervene  at  longer  and 
irregular  intervals,  and  may  be  obviously  brought  on  by  definite 
exposure  to  cold.  An  attack  may  be  ushered  in  with  general  chilliness, 
shivering,  yawning,  or  irritability  and  fi'etfulness  in  children.  Gangrene 
and  its  consequences  are  likely  to  be  attended  with  more  or  less  severe 
constitutional  symptoms.  In  chronic  cases  the  general  liealth  is  often 
not  materially  affected. 

In  some  cases  of  characteiistic  Raynaud's  disease  paroxysmal  ha'ma- 
turia  has  been  noticed,  of  short  duration,  and  usually  accoin|)anied  with 
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abdominal  uneasiness  or  pain.  In  one  instance  Raynaud  observed  con- 
traction of  the  retinal  arteries,  attended  with  impairment  of  vision.  A 
peculiar  marbling  of  the  skin,  disappearino-  under  pressure,  met  with  in 
locomotor  ataxy  sometimes,  and  due  to  small  and  rounded  anfemic  areas, 
surrounded  by  a  netwoi'k  of  healthy  coloured  skin,  has  been  regarded  as 
of  the  same  natm'e  as  Raynaud's  disease  ;  as  well  as  certain  forms  of 
purpura. 

Treatment. — Persons  suffei'ing  from  Raynaud's  disease  shoiild  be  very 
warmly  clad,  with  flannel  next  the  skin,  and  avoid  exposure  to  cold 
weather,  winds,  or  draughts.  The  hands  and  feet  must  be  especially  pro- 
tected by  thick  woollen  gloves  and  socks.  During  an  attack  it  may  be  well 
to  keep  the  patient  in  bed.  Warm  baths,  with  friction  and  shampooing, 
are  very  beneficial.  Temporary  removal  to  some  warm  climate,  or  even 
permanent  residence  there,  may  be  necessary  in  severe  cases.  Regular 
daily  exercise  should  be  taken  ;  and  the  diet  must  be  nutritious.  Tonics 
may  be  of  service  in  some  instances.  Medicines  which  act  as  vaso- 
dilators, such  as  belladonna,  nitrite  of  amyl,  or  nitro-glycerine,  have 
been  recommended.  The  continuous  galvanic  current,  either  passed 
through  the  spine  to  the  affected  region,  or  applied  locally,  has  been 
found  very  useful  during  an  attack  ;  and  its  persistent  use  may  be  of 
service  in  the  treatment  of  patients  who  are  subject  to  frequent  attacks. 
Gangrene  and  other  effects  of  Raynaud's  disease  must  be  treated  on 
ordinary  principles. 


Chapter  XXXI. 

DISEASES  OF  THE  ABDOMEN. 

Physical  Examination  of  the  Abdomen. 

Before  proceeding  to  the  consideration  of  the  diseases  of  the  abdomen 
and  its  contained  organs,  it  is  necessaiy  to  point  out  the  vai'ious  methods 
of  physical  examination  which  may  be  employed  in  their  investigation  ; 
and  to  indicate  the  information  which  each  of  them  is  capable  of 
affording.  In  order  to  make  this  examination  satisfactorily,  the  abdomen 
should  be  properly  exposed,  and  the  patient  placed  in  an  appropriate 
position.  The  best  posture  ordinaiily  is  on  the  back,  with  the  head  and 
shoulders  more  or  less  x-aised,  and  the  knees  and  thighs  bent,  so  that 
the  abdominal  muscles  may  be  relaxed;  however,  it  is  requisite  in 
many  cases  to  make  the  patient  assume  other  positions,  such  as  lying  on 
either  side  or  on  the  face,  or  kneeling  supported  on  the  hands.  The 
patient  should  be  desired  to  breathe  deeply,  or  the  attention  may  be 
occupied  with  conversation,  so  that  a  state  of  contraction  and  tension  of 
the  abdominal  muscles  may  be  avoided,  which  is  very  apt  to  be  pro- 
duced. The  examination  should  be  carried  out  carefully  and  thoroughly, 
and  not  uncommonly  it  has  to  be  made  on  more  than  one  occasion,  before 
a  satisfactory  conclusion  can  be  ai'rived  at. 

The  following  outline  indicates  the  different  modes  of  examination 
which  might  be  required  in  the  investigation  of  any  particular  case, 
though  it  does  not  often  happen  that  they  are  all  called  for  in  the  same 
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individual.  Some  of  them  are  similar  to  tliose  employed  in  the  explora- 
tion of  chest-affections,  though  their  relative  value  is  very  diffefent  ; 
others  are  ]ieculiar  to  the  examination  of  the  abdomen. 

I.  Inspection. — By  this  method  is  ascertained: — I.  The  state  of  tlie 
superKeial  parts,  namely,  the  integuments,  superficial  veins,  and  um- 
bilicus. 2.  The  general  shape  and  size  of  the  abdomen  ;  as  well  as  any 
local  altei'ation  in  these  respects.  3.  The  chai'acters  of  the  abdominal 
respiratory  movements.  Jj.  The  presence  of  any  visible  pulsation. 
5.  Certain  movements,  such  as  those  due  to  flatus  ;  to  fluid,  when  the 
position  of  the  patient  is  altered  ;  or  to  the  presence  of  a  foetus. 

II.  Application  of  the  hands,  Palpation,  or  Manipulation. — If 
pioperly  carried  out,  this  Ijccornes  oiu.'  of  iIk^  most  valnaijlc  iiicthods  of 
examination  applicable  to  diseases  of  the  abdomen;  but  it  requii/es  con- 
siderable pi-actice,  and  manipulation  has  to  be  employed  in  different 
ways  in  different  cases.  Palpation  reveals  : — 1.  The  condition  of  the 
abdominal  walls,  as  regards  amount  of  fat,  oedema,  and  the  state  of  the 
muscles.  2.  The  shape  and  size  of  the  abdomen  moi'e  accurately  than 
inspection.  3.  The  sensations  conveyed  as  regards  mobility  of  the 
abdomen  as  a  whole,  degi'ee  of  resistance,  consistence,  fluctuation, 
regularity  and  smoothness  or  the  reverse,  ovei'  the  surface  genei-ally,  and 
over  its  different  pai'ts.  4.  The  existence  of  any  enlarged  organ  oi- 
tumour,  as  well  as  its  position  and  characters.  5.  The  extent  of  the 
respiratoiy  movements,  and  their  influence  upon  any  tumour  which  may 
be  present.  6.  The  situation  and  characters  of  any  pulsation.  7.  The 
presence  of  friction-fremitus  developed  during  the  act  of  breathing. 
8.  Any  movements  set  up  within  the  abdomen,  such  as  those  due  to 
accumulation  of  gas  in  the  stomach  or  intestines,  or  foetal  movements. 

III.  Mensuration  or  Measurement. — Merely  an  ordinary  single  and 
double  measuring  tape  (.)f  sufficient  length  ai-e  required  for  measui'ement 
of  the  abdomen,  and  this  affords  exact  information  as  to  its  size  and  shape  ; 
and  as  to  the  diaphragmatic  respiratory  movements.  It  is  pai'ticularly 
valuable  for  the  purpose  of  indicating  the  progress  of  many  cases,  with 
the  effects  of  treatment.  The  measurements  ordinarily  required  are  : — 
1.  Circular  in  different  pai'ts.  but  especially  a  little  above  and  l)elow  the 
umbilicus.  2.  Semicircular,  so  as  to  compare  the  two  sides.  3.  Local, 
namely,  fi'om  the  umbilicus  to  the  ensiform  cartilage  ;  to  the  pubes  ;  and 
to  the  anterior  superior  spine  of  the  ilium  on  each  side. 

IV.  Percussion. — Mediate  percussi(_)n  must  usually  be  pi-actised  in 
connection  with  the  abdomen.  A  modification  of  this  method  is  em- 
ployed in  the  production  of  what  is  termed  hydatid-fremitus  or  vibration, 
which  is  elicited  by  applying  three  fingers  of  the  left  hand  firmly  over 
certain  cystic  tumoui's,  and  striking  the  middle  finger  suddenly  with  the 
point  of  the  right  middle  finger.  Another  method  consists  in  applying 
the  fingers  of  one  hand  over  one  side  of  the  abdomen,  and  tapping  or 
filliping  the  opposite  side  with  those  of  the  other  hand,  which  is  the 
usual  plan  adopted  for  T[)rod\icing  fuctuafio^i. 

The  objects  for  which  percussion  of  the  abdomen  is  practised  are  : — 
I.  To  bring  out  certain  sounds.  2.  To  i/ealize  certain  sensations  com- 
municated to  the  fingers,  especially  the  degree  of  resistance ;  hydatid- 
fremitus;  and  flnct  nation.  The  sounds  elicited  maybe  grouped  under 
the  terms  dulness  and  tympanitic  sound,  these  necessarily  varying  in 
their  exact  characters.  In  the  noi-mal  state  they  are  both  met  with 
over  diffei'ent  parts  of  the  abdomen,  according  to  the  oi'gan  which 
corresi)onds  to  the  point  percussed,  and  by  this  mode  of  examinaf  ion 
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the  exact  position  and  limits  of  some  of  the  viscera  can  be  marked  out. 
The  deviations  from  health,  as  regards  the  percussion-sound,  which  may 
be  observed,  are  : — (i.)  Excess  in  the  intensity,  clearness,  or  extent  of 
the  tympanitic  sound,  (ii.)  Dulness,  either  too  extensive,  or  in  unusual 
positions.  The  last  is  the  deviation  which  requires  most  attention,  and 
when  any  abnormal  dulness  is  detected,  it  is  necessaiy  to  make  out 
carefully : — a.  Its  site,  exact  limits,  and  shape,  b.  Whether  it  differs 
accoiding  as  suj^erficial  or  deep  percussion  is  made.  c.  If  it  is  influenced 
by  posture  ;  the  act  of  breathing  ;  pressure  ;  or  manipulation ;  while  in 
some  doubtful  cases  it  may  be  requisite  to  observe  the  effects  upon  the 
percussion-sound  of  taking  food  or  di'ink  ;  of  the  act  of  vomiting  ;  the 
use  of  an  enema ;  or  the  removal  of  urine  by  the  catheter.  With  respect 
to  resistance,  by  noticing  its  degree  an  accumulation  of  fluid  may  be 
distinguished  from  a  solid  mass,  and  the  actual  density  of  the  latter  can 
to  a  great  extent  be  realized;  the  sensations  on  percussion  are  likewise 
useful  in  separating  flatulent  distension  of  the  abdomen  from  enlarge- 
ment due  to  the  presence  of  fl^^id. 

Hydatid-fremitus  is  a  peculiar  vibrating  or  trembling  sensation,  pro- 
duced in  the  manner  already  described,  and  formerly  supposed  to  be 
characteristic  of  hydatid  tumours,  but  it  can  be  brought  out  in  connec- 
tion with  any  large  cyst  which  has  thin  and  tight  walls,  and  which 
contains  a  fluid  of  watery  consistence,  and  may  even  be  simulated  by 
localized  collections  of  fluid  in  the  peritoneum. 

Fluctuation  indicates  the  presence  of  fluid  within  the  cavity  of  the 
abdomen,  and  it  is  needful  to  observe  the  degree  of  facility  of  its  pro- 
duction and  its  distinctness ;  the  part  of  the  abdomen  over  which  it  is 
felt ;  and  whether  it  is  influenced  b}^  change  of  posture.  Information 
is  thus  obtained  as  to  the  quantity  of  fluid,  its  freedom  or  limitation  by 
cysts  or  adhesions,  and  its  consistence.  It  must  be  borne  in  mind  that 
a  relaxed  or  very  fat  condition  of  the  abdominal  walls  may  give  rise  to 
a  sensation  simulating  fluctuation. 

V.  Auscultation. —  This  is  not  nearly  so  useful  a  mode  of  examination 
in  connection  with  the  abdomen  as  in  the  case  of  the  chest,  and  it  need 
scarcely  be  mentioned  that  the  intervention  of  a  stethoscope  is  always 
advisable  when  practising  it.  Auscultation  generally  only  gives  negative 
information,  except  in  cases  of  pi-egnancy,  but  sometimes  by  its  aid  certain 
positive  signs  are  detected,  namely  : — 1.  Friction-sound  or  grating,  heard 
during  the  act  of  breathing,  and  due  to  exudation  on  the  peritoneum,  or 
to  roughness  of  the  surface  of  certain  organs.  2.  Murmurs  in  connection 
with  aneurism,  with  regard  to  which  it  is  requisite  to  notice  their  site, 
intensity,  extent  of  conduction,  synchronism,  pitch, and  other  characters; 
as  well  as  any  effects  produced  upon  them  by  pressure,  or  by  change  of 
position.  3.  A  murmur  over  the  aorta,  or  over  one  of  the  common  iliac 
arteries,  due  to  pressure,  such  as  that  of  a  tumour.  4.  Unusual  conduc- 
tion of  the  heart-sounds  over  the  abdomen.  5.  Sounds  due  to  the  move- 
ment of  flatus  in  the  stomach  or  intestines  ;  or  to  the  falling  of  food  or 
liquid  into  the  stomach,  when  swallowed.  6.  Fluctuation  or  splashing- 
sound,  elicited  by  shaking  the  patient,  and  indicating  the  presence  of 
both  air  and  fluid.  7.  Murmurs  and  sounds  heard  in  connection  with 
the  pregnant  uterus. 

In  the  majority  of  cases  the  methods  of  examination  thus  far  con- 
sidered are  sufficient  for  establishing  a  diagnosis  in  abdominal  diseases  ; 
but  there  are  others  which  might  be  called  for  in  doubtful  cases,  and 
from  which  much  aid  may  be  derived.    At  present  it  must  suffice  to 


EXAMINATIOX  OF  THE  ABDOMEN. 


603 


enumerate  them,  as  illustrations  of  tlieir  practical  application  will  be 
f;'iven  liereaffci'. 

VI.  Examination  directed  to  the  Alimentary  Canal. — This 
(^•enerally  includes  : — 1.  The  passage  of  a  probang  into  the  stomacli,  the 
end  being  felt  through  the  abdominal  walls,  which  helps  in  making  out 
dilatation  of  this  organ.  2.  Examination  of  materials  dischai'ged  from 
the  stomach,  and  it  has  even  been  recommended  in  certain  cases  to 
obtain  some  of  the  food  at  different  stages  of  digestion  by  means  of  the 
stomach-pump  or  other  apparatus.  3.  The  use  of  purgatives  and  eneniata, 
in  order  to  clear  out  the  bowels,  which  should  never  be  neglected  in  doubt- 
ful cases,  the  effects  being  noted  ;  or  the  injection  of  a  quantity  of  water 
or  gas  per  amim..  4.  Examination  of  the  anus  and  I'ectum,  by  inspection, 
the  speculum  being  employed  if  requii-ed  ;  by  the  aid  of  the  finger  or 
hand  ;  or  by  the  bougie.    5.  Examination  of  the  stools. 

In  order  to  test  the  efficiency  of  the  pyloric  orifice,  it  has  been 
recommended  to  administer  fii'st  a  solution  of  bicarbonate  of  sodium,  and 
afterwards  one  of  tartaric  acid,  and  to  determine  by  percussion  whether 
the  cai'bonic  acid  gas  thus  generated  passes  readily  through  the  pylorus, 
or  remains  in  the  stomach. 

VII.  Examination  per  Vaginam,  as  descriljed  in  obstetric  works. 

VIII.  Examination  of  the  Bladder  and  Urine. — The  use  of  the 
catheter  must  always  be  thought  of,  but  especially  when  there  is  any 
reason  to  suspect  an  accumulation  of  urine  in  the  bladder.  It  may  also 
be  requisite  to  examine  this  organ  with  special  instruments.  In  all  cases 
it  is  absolutely  necessary  to  examine  the  urine  carefully. 

IX.  Exploratory  puncture  with  a  small  Trochar,  or  with  the 
Aspirateur. —  Tliis  is  done  for  the  purpose  of  determining  the  presence 
and  nature  of  fluid  within  the  abdomen.  In  exceptional  cases  abdominal 
section  is  called  for  as  a  form  of  clinical  examination,  in  order  to  explore 
the  cavity. 

X.  Administration  of  Chloroform. — This  may  be  required  in  order 
to  aid  in  carrying  out  other  modes  of  examination ;  while  it  at  once 
determines  the  nature  of  the  so-called  phantom-tumour  of  the  abdomen. 

Pliysical  examination  of  the  abdomen  is  chiefly  useful  in  the  investi- 
gation of  the  following  abnoi'mal  conditions: — 1.  General  enlargements. 

2.  General  retraction  or  depression.  3.  Local  enlargements,  or  so-called 
tumours;  including  enlargements  of  organs.  4.  Diminution  in  the  size  of 
organs  ;  as  well  as  certain  changes  in  their  physical  characters,  either  with 
or  without  altei-ation  in  dimensions,  for  instance,  cirrhosis  of  the  liver. 
5.  Pulsation,  associated  or  not  with  any  change  in  shape  or  size.  6.  Inter- 
ference with  the  abdominal  respiratory  movements  from  various  causes. 

General  and  local  ahdominal  enlargements  are  of  very  common  occur- 
rence, and,  therefore,  although  this  will  involve  some  repetition,  it  may 
perhaps  be  of  service  to  indicate  specially  the  course  of  investigation  to 
be  pursued,  and  the  points  to  be  observed,  in  conducting  physical 
examination  with  the  view  of  ai'riving  at  a  diagnosis  as  to  the  cause  of 
any  surli  eidnrgcnu'ut. 

I.  General  enlargements. — I.  Examine  as  to  the  state  of  the 
abdominal  walls,  by  inspection  and  palpation,  paying  particular  attention 
to  the  characters  of  the  umbilicus.  2.  Ascertain  the  degree  of  enlarge- 
ment, and  its  exact  form,  by  inspection,  palpation,  and  measurement. 

3.  Note  the  extent  of  the  abdominal  respiratory  movements,  by  the  same 
methods ;  and  observe  whether  they  give  rise  to  any  sensation  of 
fremitus.     4.  Manipulate  thoroughly  over  every  part  of  the  abdomen. 


604 


THEORY  AND  PRACTICE   OP  MEDICINE. 


in  order  to  determine  tlie  sensations  conveyed  as  to  smoothness  and 
regularity,  amount  of  resistance,  consistence,  gurgling,  &c.  5.  Observe 
specially  if  there  is  any  feeling  of  fluctuation,  as  well  as  its  seat,  extent, 
and  facility  of  production.  6.  Percuss  carefully,  noting  the  sounds  elicited 
over  the  abdomen  in  different  parts,  and  the  sensations  conveyed  to  the 
fingers  during  the  act.  Sometimes  it  is  requisite  to  examine  specially 
for  hydatid-fremitus.  7.  Apply  the  stethoscope,  chiefly  to  ascertain 
whether  any  kind  of  friction-sound  can  be  heard  during  the  act  of 
breathing;  if  there  are  any  of  the  sounds  usually  observed  in  connec- 
tion with  a  pregnant  uterus  ;  or  if  a  pressure-murmur  is  audible  over 
either  iliac  artery.  8.  Having  examined  thus  far  as  the  patient  is  lying 
in  the  ordinary  position,  it  may  then  be  necessary  to  observe  the  effects 
of  various  changes  of  posture,  esijecially  as  regards  the  shape  of  the 
abdomen  ;  the  percussion-sonnds  ;  and  any  fluctuation  which  may  be  pre- 
sent. 9.  If  after  this  a  satisfactoi'y  diagnosis  cannot  be  made,  it  will  be 
requisite  to  have  i-ecourse  to  the  other  methods  of  examination  men- 
tioned, particularly  examination  by  the  rectum  or  vagina ;  and  the 
employment  of  the  aspirateur  or  exploratory  trochar.  Of  course  the 
nrine  should  always  be  thoroughly  tested. 

II.  Iiocal  enlargements. — Manipulation  is  by  far  the  most  important 
mode  of  examination  which  can  be  employed  in  the  investigation  of 
localized  abdominal  enlargements,  and  therefore  it  is  specially  necessary 
to  educate  the  sense  of  touch  for  these  cases.  1.  Any  local  change  in  the 
skin,  limited  oedema,  or  enlai'gement  of  veins  must  be  noted.  2.  A 
cursory  examination  is  desirable,  in  order  to  determine  if  there  is  but 
one  tumour  or  more ;  and,  in  the  latter  case,  whether  they  ax^e  separate 
or  connected.  The  further  remarks  will  apply  to  each  enlargement, 
should  there  be  more  than  one.  3.  Ascertain  the  precise  situation  of 
the  tumour,  paying  particular  attention  to  the  following  points : — 
a.  Whether  it  extends  into  the  pelvis,  b.  If  it  is  median,  or  occupies  one 
or  other  side,  and  to  what  extent,  c.  If  it  can  be  traced  within  the 
margin  of  the  thorax  ;  and  if  it  enlarges  the  lower  part  of  this  cavity,  or 
alters  the  intercostal  spaces  in  any  way.  d.  Whether  it  corresponds  to, 
or  can  be  made  out  to  be  part  of  either  of  the  organs,  e.  Its  depth, 
noting  whether  it  lies  in  the  abdominal  walls ;  within  the  cavity  of  the 
abdomen  near  the  surface ;  or  deep  down  near  the  spine.  4.  Mark  out 
the  dimensions  and  shape  as  nearly  as  possible,  observing  the  form  of 
the  margin  ;  if  this  is  well  or  ill-defined  ;  and  if  the  outline  corresponds 
to  that  of  any  abdominal  organ.  5.  Feel  carefully  over  the  surface  and 
margins,  in  order  to  determine  whether  they  are  smooth,  granular, 
nodular,  or  lobular,  noticing  the  characters  of  any  prominences  which 
may  exist ;  and  at  the  same  time  try  to  I'ealize  the  consistence,  which 
may  be  more  or  less  hard  and  firm,  elastic,  doughy,  fluctuating,  &c.  It 
is  important  to  observe  whether  the  sensations  are  uniform  or  not  over 
the  enlargement ;  and  if  any  change  is  produced  by  pressure  and  manipu- 
lation, or  if  any  gurgling  or  grating  is  thus  elicited.  6.  Ascertain 
whether  the  tumour  is  movable  or  fixed,  as  well  as  the  degree  of  mobility, 
both  by  manipulation,  and  under  the  influence  of  the  respiratory  move- 
ments. 7.  Should  there  be  any  pulsation  or  thrill,  the  exact  seat  and 
characters  of  each  must  be  noted.  8.  Percussion  is,  of  course,  most 
valuable  in  bringing  out  sounds  and  tactile  sensations,  and  in  many  cases 
the  precise  limits  and  characters  of  an  enlargement  can  only  be  made  out 
in  this  way.  It  is  important  to  notice  whether  the  results  of  pei-cussion 
are  uniform  over  its  entire  surface  or  not.  9.  Auscultation  is  sometimes 
useful,  especially  in  order  to  investigate  murmurs,  which  may  be  asso- 
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ciated  with  the  tumour  itself,  or  be  the  consequence  of  its  jiressure 
upon  an  artery.  10.  The  posture  must  be  altered,  as  in  the  case  of 
general  enlargements,  and  the  eli'ects  observed,  as  regards  the  site  of 
the  tumour  ;  its  percussion-sound  ;  or  any  changes  affecting  fluctuation, 
pulsation,  or  murmur,  should  either  of  these  signs  be  present.  11.  With- 
out again  i-ecapitulating  the  more  imusual  methods  of  examination,  it 
may  be  stated  that  either  or  all  of  them  may  be  called  for  in  doubtful 
cases,  and  under  any  circumstances  it  is  most  desiiuble  that  the  bowels 
should  be  thoroughly  emptied  by  the  use  of  purgatives  and  enemata,  as 
collections  of  freces  may  cause  much  obsci^rity,  and  not  uncommonly 
simulate  tumours  of  a  very  serious  nature. 


Chaptek  XXXII. 

DISEASES  OF  THE  PERITONEUM. 

I.  Acute  Peritonitis. — Acute  Inflammation  of  the  Peritoneum. 

Etiology. — Peritonitis  may  be  divided  into  certain  varieties  according- 
to  its  mode  of  causation,  namely  : — 1.  Traumatic.  This  form  may 
arise  from  mere  extei'nal  injury  to  the  abdomen  ;  penetrating  wounds  ; 
or  rupture  by  violence  of  internal  organs.  It  must  be  I'emarked,  how- 
ever, that  the  danger  of  peritonitis  from  direct  injuiy  has  been  much 
exaggerated,  as  the  membrane  is  often  considei'abl y  injured  in  opera- 
tions without  any  pai'ticular  harm  resulting.  2.  Perforative.  The 
special  causes  of  this  im])oi'tant  variety  of  peritonitis  will  be  separately 
considered.  3.  Irritative.  In  not  a  few  instances  peritonitis  arises  from 
some  local  irritation,  being  then  either  limited,  or  spreading  throughout 
the  sac.  Thus  it  may  be  associated  with  diseases  of  organs  ;  hemia  or 
intestinal  obstruction  ;  ulceration  of  the  stomach  or  bowels ;  morbid 
deposits,  especially  acute  miliary  tubercle  ;  inflammation  and  abscess  of 
the  lacteal  glands  ;  or  it  may  be  the  result  of  extension  of  inflammation 
through  the  diaphragm  from  the  pleura  or  pericardium.  The  source  of 
local  irritation  may  be  very  obscure,  requiring  to  be  carefully  sought 
for.  4.  Secondary,  from  blood-poisoning.  Pei-itonitis  from  this 
cause  is  espci-ially  important  in  connection  with  the  puerperal  state 
and  Bi-ight"s  disease.  It  may  also  be  met  with  in  the  course  of  small-pox, 
typhoid  fever,  pyjemia,  erysipelas,  glanders,  gout,  I'heumatic  fever,  and 
other  diseases.  5.  Idiopathic.  Under  this  head  are  included  those  cases 
of  peritonitis  which  cann(jt  be  traced  to  either  class  of  causes  above 
mentioned,  but  which  are  attributed  to  cold,  over-eating  or  drinking, 
and  other  injurious  influences.  Many  doubt  the  existence  of  this  variety, 
but  exceptional  cases  come  under  obsei-vation  which  certainly  seem 
fairly  to  belong  to  this  class.  6.  Puerperal,  a  special  foi'm  of  peri- 
tonitis which  can  probably  be  conveyed  by  contagion. 

Predisposing  causes.  Children  are  only  veiy  I'arely  attacked  with 
acute  general  pei'itonitis,  and  in  such  subjects  it  is  usually  associated 
with  some  exanthematous  fever.  Certain  forms  of  blood-poisoning,  but 
especially  that  connected  with  renal  disease,  are  very  favourable  to  the 
occurrence  of  peritonitis  from  any  slight  irritation.  Puerpei-al  peritonitis 
may  assume  an  epidemic  form. 
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Anatomical  Characters. — The  special  features  in  the  morbid  anatomy 
of  peritonitis  which  seem  worthy  of  notice,  as  distinguishing  it  from 
other  serous  inflammations,  are  as  follows : — The  vascularization  is  often 
very  intense,  and  is  most  marked  where  the  coils  of  intestines  touch. 
The  subsex'ous  tissue  and  the  muscular  coat  of  the  alimentary  canal  are 
usually  much  sodden,  infiltrated,  and  softened.  The  lymph,  though  not 
uncommonly  tolerably  firm,  matting  together  the  coils  of  intestines,  yet 
appears  to  be  more  frequently  of  a  soft  non-oi'ganizable  nature  than  in 
other  serous  inflammations,  and  flakes  of  it  are  always  detached  in 
abundance,  or  even  gelatinous-looking  masses  of  considerable  size  may 
be  observed.  In  some  instances  it  presents  a  greasy  appearance.  The 
eifasion  is  as  a  rule  comparatively  small  in  quantity,  and  the  explana- 
tion of  this  may  be  that  the  intestines  are  generally  so  distended  with 
gas  that  they  prevent  much  accumulation  of  fluid.  This  fluid  is  always 
more  or  less  flaky  and  turbid,  and  not  uncommonly  presents  an  almost 
purulent  appearance,  occasionally  being  actually  purulent,  especially  in 
puerperal  and  other  low  forms  of  peritonitis.  Sometimes  there  is  an  ad- 
mixture of  blood.  Much  foetid  gas  is  frequently  pi'esent  in  the  peritoneal 
sac,  and  in  certain  cases  foreign  materials  are  found  there.  Gangi'ene  is 
occasionally  observed.  The  morbid  products  of  peritonitis  are  in  some 
instances  of  the  most  virulently  septic  character,  and  the  introduction 
of  the  minutest  quantity  into  the  system  is  highly  dangerous  ;  hence 
special  care  should  always  be  taken  in  conducting  a  post-mortem  exami- 
nation in  cases  of  this  disease. 

Accoi'dingto  the  extent  of  the  inflammation,  peritonitis  is  named  general 
or  local,  the  former  term  merely  indicating  that  it  is  extensive,  for  the 
entire  surface  is  but  rarely  involved.  The  local  vai'ieties  are  named 
according-  to  the  part  affected,  such  as  parietal,  hepatic,  omental,  or 
nephritic. 

Should  recovery  take  place,  thickenings,  agglutination,  or  bands  of 
adhesion  form,  which  subsequently  may  prove  highly  injurious. 

Symptoms. — Peritonitis  presents  considerable  variations  in  its  clinical 
history,  but  it  will  be  convenient  first  to  describe  a  tj^pical  case,  and  then 
to  point  out  the  principal  forms  which  call  for  special  notice. 

The  onset  or  invasion  of  the  disease  is  usually  definite  and  marked, 
being  attended  with  distinct,  and  often  severe  and  repeated  rigors. 
These  are  soon  followed,  sometimes  accompanied,  or  rarely  even  pre- 
ceded by  local  symptoms  referable  to  the  abdomen  and  its  contents ; 
with  evidences  of  constitutional  disturbance.  Some  of  the  main  symp- 
toms are  due  to  irritation  of  oi-gans  excited  by  the  inflamed  peritoneum ; 
or  to  paralysis  of  the  muscular  coat  of  the  hollow  viscera,  especially  of 
the  stomach  and  bowels.  The  symptoms  may  therefore  be  considered 
as  local  and  general. 

Local. — Pain  over  the  abdomen  is  in  most  cases  a  pi"ominent  symptom 
in  peritonitis.  It  usually  begins  locally,  especially  below,  but  may 
ultimately  extend  over  the  entire  surface,  though  it  is  frequently  more 
marked  in  some  particular  region.  Its  intensity  and  characters  vary 
much,  but  it  is  generally  very  severe,  sometimes  agonizing;  and  hot, 
burning,  shooting,  or  darting  in  character.  Any  disturbance  of  the 
parts  increases  the  pain  considei'ably,  such  as  that  induced  by  change 
of  posture,  a  deep  breath,  coughing,  vomiting,  defsecation,  or  even  the 
movement  of  flatus  in  the  intestine.  There  is  extreme  tenderness, 
especially  on  making  deep  and  limited  pressure,  but  in  some  cases  even 
the  weight  of  the  bed-clothes  cannot  be  borne.    The  alimentary  canal  is 
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gravely  affected,  as  evidenced  by  a  very  small,  iiritable,  red  tongue, 
slightly  furred,  and  tending  to  dryness  ;  complete  loss  of  appetite,  with 
great  thirst ;  nausea,  and  vomiting  of  everything  swallowed  ;  and  usually 
absolute  constipation. 

General. — The  appearance  of  the  patient  is  often  highly  characteristic. 
The  face,  pale  or  flushed,  presents  an  expression  of  evident  suffering 
and  grave  constitutional  disorder,  combined  with  anxiety,  the  features 
being  drawn  and  pinched.  There  is  much  prostration,  with  general 
uneasiness  and  I'estlessness,  but  though  the  arms  may  be  thrown  about, 
the  patient  keeps  the  body  perfectly  still,  on  account  of  the  pain  which 
movement  causes,  and  instinctively  assumes  a  characteristic  posture, 
with  the  view  of  relaxing  the  abdominal  muscles,  namely,  lying  on  the 
back,  with  the  head  and  shoiildei'S  raised,  the  thighs  bent,  and  the  knees 
drawn  up  and  flexed. 

Pyrexia  is  usually,  but  not  always,  present  to  a  very  marked  degree  ; 
but  there  is  no  regularity  in  the  temperature.  The  pulse  is  increased  in 
frequency,  ranging  from  100  to  150  or  more,  small,  sharp,  often  hard,  and 
wirj'  or  thready  ;  in  bad  cases  it  tends  to  become  extremely  frequent, 
feeble,  and  irregular.  Its  chai-acters  are  clearly  revealed  by  the  sphyg- 
mograph.  The  blood  is,  in  many  cases,  highly  liyperinotic.  Respiration 
is  hurried,  ])ut  shallow;  while  persistent  hiccup  causes  much  distress  in 
some  cases.  The  urine  is  markedly  febrile,  and  not  uncommonly  con- 
tains albumin.  It  may  be  almost  suppressed  or  retained.  Micturition 
is  sometimes  very  frequent.  As  a  rule  no  particular  cerebral  synijitoms 
are  observed,  except  headache  and  sleeplessness  ;  in  bad  cases,  however, 
low  muttering  delirium  may  set  in,  or  in  puerperal  peritonitis  the 
delirium  is  sometimes  of  a  wild  ty]ie. 

Physical  examination  of  the  abdomen  reveals  some  important  signs 
in  cases  of  acute  peritoiutis,  namely  : — 1.  Tympanitic  distension,  often 
extreme.    2.  Absolute  cessation  of  all  abdominal  respiratory  movements. 

3.  Occasionally  f  ridion-fremitus  or  sound,  if  the  patient  can  be  made  to 
breathe  deeply,  especially  over  the  liver,  due  to  the  presence  of  lymph 

4.  Usually  signs  of  a  certain  amount  of  fluid,  namely,  dulness  in  de- 
pendent parts  ;  with  in  some  instances  a  sense  of  fluctuation,  movable 
with  change  of  posture. 

CouKSE  AND  Tekminations. — Pei-itouitis  is  a  very  fatal  disease,  death 
being  usually  preceded  by  extreme  prostration  and  collapse,  as  indicated 
by  the  aspect  of  the  features ;  cold,  clammy  sweats  ;  coldness  of  the 
extremities  ;  and  an  extremely  rapid,  feeble,  and  irregular  pulse.  The 
pain  in  the  abdomen  often  ceases,  sometimes  su^ddenly,  and  the  tympanites 
may  disappear.  Sometimes  large  quantities  of  a  dark  fluid  containing 
altered  blood  are  expelled  from  the  stomach  and  bowels,  without  any 
effort.  Low  nervous  symptoms  iisually  set  in,  but  the  intellect  may 
remain  clear  almost  to  the  last.  Occasionally  death  seems  to  result  from 
asphyxia  or  coma.  Should  recovery  take  place,  there  is  a  gradual  sub- 
sidence of  the  symptoms,  and  among  the  chief  signs  of  improvement  are 
a  favourable  change  in  the  expression  ;  increase  in  the  force  and  fulness 
of  the  pulse,  with  a  more  satisfactory  sphygmographic  tracing;  relief  of 
constipation  ;  and  increase  in  the  qviantity  of  urine.  Peritonitis  is  said 
to  terminate  occasionally  by  crisis,  with  critical  discharges,  but  this 
must  be  an  extremely  rai'e  event. 

Varieties. — The  specinl  forms  of  peritonitis  requiring  notice  are 
as  follows  : — 1.  Perforative,  Avliich  will  be  separately  considered. 
2.  Latent.   Cases  are  sometimes  observed  in  which  there  is  extensive 
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peritonitis  witliont  any  symptoms  at  all,  or  none  of  any  definite  character. 
This  may  be  due  to  the  mental  condition  of  the  patient,  but  not  always. 
A  remarkable  illustration  of  this  variety  came  under  my  notice  at 
University  Hospital,  in  which  there  were  absolutely  no  local  signs  of 
acute  pei'itonitis,  and  yet  this  was  the  only  lesion  found  after  death. 
3.  Adynamic.  Here  there  is  a  rapid  tendency  towards  the  typhoid  con- 
dition, with  a  dry  and  brown  tongue,  sordes  on  the  teeth,  and  low  nervous 
symptoms.  4.  Erysipelatous.  Puerperal  peritonitis  is  the  best  illustra- 
tion of  this  form,  in  which  the  inflammation  is  very  extensive,  intense, 
and  rapid  in  its  pi'ogress,  the  pioducts  being  remarkably  non-plastic, 
consisting  chiefly  of  purulent-looking  fluid,  often  very  abundant.  The 
symptoms  are  proportionately  severe,  and  of  a  low  type.  This  variety 
is  also  observed  after  low  fevers  sometimes ;  and  in  cases  of  pyEemia. 
5.  Iiocal.  When  peritonitis  is  limited  to,  or  more  marked  over  some 
particular  organ,  the  pain  may  be  localized,  and  symptoms  connected 
with  this  special  organ  become  prominent.  When  the  parietal  peri- 
toneum or  great  omentum  is  involved,  there  is  extreme  superficial  pain, 
with  mtirked  tenderness.  6.  The  symptoms  of  peritonitis  may  be  modi- 
fied by  complications.  Of  these  the  most  important  is  muco-enteriiis, 
which  may  give  rise  to  diarrhoea  instead  of  constipation. 

Diagnosis. — It  is  important  to  bear  in  mind  the  possibility  of  perito- 
nitis being  latent,  should  there  be  any  condition  present  likely  to  oi^iginate 
this  disease.  The  principal  affections  from  which  it  has  to  be  distin- 
guished are  cramp  or  colic ;  muscular  rheumatism  of  the  abdominal 
walls;  enteritis  ;  enteralgia  and  other  neuralgic  painful  affections  within 
the  abdomen  ;  the  passage  of  a  gall-stone  ;  and  certain  cases  of  hysteria, 
attended  with  tympanites  and  other  local  symptoms  closely  simulating 
peritonitis.  The  diagnosis  is  founded  on : — -1.  The  history  of  the  case, 
as  to  the  exciting  cause  and  mode  of  o?iset.  2.  The  aspect  of  the  patient, 
which  usually  suggests  grave  constitutional  disturbance  in  peritonitis, 
while  there  is  no  evidence  of  hysteria.  8.  The  posture  of  the  patient, 
and  state  of  absokate  rest  as  regaixls  the  body.  4.  The  local  symptoms, 
especially  the  severity  and  characters  of  the  pain ;  marked  tenderness, 
which  is  not  merely  superficial,  but  also  deep  ;  urgent  vomiting;  and 
obstinate  constipation.  5.  The  physical  signs,  as  evidencing  much 
tympanites,  with  a  certain  amount  of  fluid,  and  possibly  the  preseiice  of 
lymph.  6.  The  existence  of  more  or  less  pyrexia,  often  accompanied 
with  special  characters  of  the  pulse,  tongue,  and  urine. 

Prognosis. — Peritonitis  is  always  a  highly  dangerous  affection,  but  its 
gravity  differs  matex-ially  according  to  its  cause.  Perforative  peritonitis 
is  extremely  fatal ;  and  next  in  order  of  danger  come  the  puerperal  form, 
and  those  cases  which  are  associated  with  pyaemia  and  other  forms  of 
blood-poisoning.  Traumatic  and  local  varieties  are  much  less  sei'ious. 
Among  the  unfavourable  symptoms  may  be  mentioned  those  indicative 
of  the  typhoid  state,  with  low  neiwous  phenomena ;  and  great  dyspnoea. 
The  condition  of  the  pulse,  especially  as  revealed  by  the  sphygmograph, 
will  assist  in  determining  the  piognosis.  The  duration  of  fatal  cases 
may  vary  from  twenty-four  or  forty-eight  hours  to  thi-ee  or  four  weeks, 
but  they  do  not  often  extend  beyond  a  week. 

Treatment. — No  exact  rules  for  the  treatment  of  peritonitis  can  be 
laid  down,  as  the  management  of  this  disease  has  to  be  materially  modi- 
fied in  different  cases,  and  it  will  only  be  practicable  to  indicate  the 
general  principles  which  are  to  be  followed,  and  the  main  remedies  for 
carrying  them  out.  It  must  be  premised  that  any  cause  which  is  setting 
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up  or  intensifying  peritonitis  must  be  at  once  removed,  if  possible,  and 
should  be  carefully  sought  for  in  doubtful  cases,  as,  for  instance,  an 
intestinal  hernia.  The  main  principles  of  treatment  are  : — 1.  To 
procure  rest  for  the  affected  parts.  2.  To  subdue  the  inflammation,  and 
promote  the  removal  of  the  inflammatory  products.  3.  To  sustain  the 
strength  of  the  patient.  4.  To  treat  various  symptoms  as  they  arise. 
5.  To  have  recourse  to  operative  interference  in  appropriate  cases. 

The  removal  of  hlood  by  venesection,  or  by  the  application  of  a  large 
number  of  leeches  over  the  abdomen,  is  a  meastire  which  is  very  com- 
monly adopted  in  the  treatment  of  peritonitis,  and  certainly  it  seems  to 
be  more  serviceable  in  this  than  in  other  serous  inflammations ;  but  at 
the  same  time  there  are  very  many  cases  for  which  bleeding  is  by  no 
means  suitable,  so  that  all  the  circumstances  of  each  individual  case 
must  be  carefully  considered  befOTe  having  recourse  to  this  treatment. 
It  is  when  extensive  peritonitis  occurs  in  a  healthy,  strong,  and  plethoric 
subject  that  withdrawal  of  blood  is  indicated,  and  then  only  in  the  early 
stages  of  its  progress.  When  the  disease  is  associated  with  blood- 
poisoning,  or  with  a  low  condition  of  the  system  ;  if  the  patient  is  weak, 
either  constitutionally  or  from  any  pre-existing  illness  ;  or  if  the  inflam- 
matoi'y  process  is  far  advanced,  it  is  decidedly  injurious  to  take  away 
any  blood.  The  balance  of  evidence  is  opposed  to  bleeding  in  puerperal 
peritonitis.  The  application  of  leeches  is  much  preferable  to  venesection, 
the  luimber  emplo3'ed  varying  from  10  to  20,  30,  or  even  more  in  appro- 
priate cases. 

Mercurialization,  by  means  of  calomel  administered  with  opium,  is 
another  very  common  mode  of  treatment  adopted  in  cases  of  peritonitis, 
but  it  appears  to  me  to  be  as  useless,  or  even  injurious,  in  this  as  in 
other  serous  inflammations.  Opium  is  a  remedy  of  the  utmost  impor- 
tance. It  not  only  relieves  symptoms,  especially  pain  and  vomiting,  but 
also  prevents  the  peristaltic  action  of  the  bowels,  and  thus  contributes 
greatly  to  the  maintenance  of  the  desired  rest.  It  is  best  given  in  the 
form  of  pill — gr.  ^-ij,  repeated  every  two,  three,  or  four  houi's,  according 
to  cii'cumstances.  If  thei'C  is  renal  disease,  opium  can  only  be  employed 
very  cautiously.  Morphine,  either  administered  as  a  pill — gr.  or  by 
subcutaneous  injection,  is  also  highly  valuable  in  some  cases.  When 
the  stomach  is  extremely  irintable,  tinctiire  of  opium  may  be  introduced 
by  enema.  Other  anodynes  may  be  given  when  opium  is  inadmissible. 
Quinine  in  full  doses  has  been  recommended,  and  in  low  forms  of 
peritonitis  it  might  probably  be  administered  with  much  advantage 
along  with  opium.  Aconite  and  digitalis  have  also  been  employed  in 
some  varieties  of  the  disease. 

The  diet  requires  the  most  careful  attention  in  acute  peritonitis. 
Only  liquids  should  be  given,  cool  or  even  cold,  and  they  must  be 
administered  in  small  and  definite  quantities,  at  stated  intervals. 
Frequently  abundant  nutriment  is  required,  especially  in  the  form  of 
milk  and  Avell-made  beef- tea.  In  many  instances  also  alcoholic  stimulants 
iire  needed,  and  in  low  forms  of  peritonitis  these  are  the  chief  remedies 
upon  which  I'eliance  can  be  placed.  The  sucking  of  ice  is  highly  to  be 
commended ;  or  small  quantities  of  iced  drinks  might  be  allowed.  In 
many  cases  it  is  I'cquisite  to  have  recourse  to  nutrient  enemata,  especially 
when  the  stomach  is  very  irritable. 

Local  applications  over  the  abdomen  are  of  decided  value  in  peritonitis. 
The  most  serviceable  are  hot  linseed-meal  poultices,  not  too  heavy, 
sprinkled  over  with  laudanum,  and  changed  frequently  ;   and  warm 
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anodyne  or  turpentine  fomentations,  for  applying  whicli  spongio-piline 
is  useful.  Sinapisms  may  also  prove  beneficial.  Some  authorities 
recommend  the  employment  of  cold  compresses,  frequently  changed.  In 
tubercular  peritonitis  Dr.  McAll  Anderson  uses  constant  applications 
of  flannels  dipped  in  iced  water.  In  the  more  advanced  stages  a  blister 
might  be  beneficial  in  some  cases.  It  is  often  desii'able  to  employ  some 
apparatus  for  the  purpose  of  keeping  oft'  the  weight  of  the  bed-clothes 
from  the  abdomen. 

The  chief  symptoms  requiring  attention  in  acute  peritonitis  are  pain ; 
vomiting  ;  tympanites  ;  constipation  or  diarrhoea ;  urgent  dyspnoea ;  and 
those  indicative  of  adynamia.  The  remedies  already  considered  will 
assist  in  relieving  most  of  these  symptoms.  Sickness  should  be  combated 
by  means  of  small  quantities  \oi  an  effervescent  mixture  with  hydro- 
cyanic acid  and  morphine ;  soda-water  and  milk;  the  sucking  of  lumps 
of  ice;  or  creasote  in  drop  doses.  Tympanites  is  best  relieved  usually  by 
enemata  of  turpentine,  or  by  the  passage  of  along  tube  per  rectum;  wash- 
ing out  the  stomach  has  been  found  useful  in  some  instances.  Puncture 
of  the  colon  with  a  minute  trocliar  or  the  aspirateur  may  be  had  recourse 
to  in  extreme  cases,  if  other  measures  fail.  With  regard  to  constipation, 
in  some  instances  it  is  desirable  to  endeavour  to  clear  out  the  bowels  at 
the  outset  by  a  full  dose  of  calomel,  and  afterwards  to  employ  enemata ; 
but  when  there  is  perforation,  on  no  account  must  the  bowels  be  disturbed. 
Some  advocate  the  treatment  of  certain  forms  of  peritonitis  by  saline 
aperients.  Diarrhoea  is  best  treated  by  enemata  of  starch  and  tincture 
of  opium  {y\\  xv-xxx).  Dyspnoea  is  usually  relieved  by  removing  the 
tympanitic  condition.  Adynamic  symptoms  call  for  ammonia  and  bark, 
ether,  or  turpentine  internally;  along  with  abundance  of  alcoholic  stimu- 
lants, and  nutritious  liquid  food.  In  extreme  cases  ether  may  be 
injected  subcutaneously. 

Operative  procedures  have  of  late  years  come  into  prominence  in  the 
treatment  of  cex'tain  forms  of  peritonitis.  In  one  case  under  my  care  a 
large  amount  of  fluid  rapidly  collected  in  the  peritoneum,  necessitating 
its  removal  by  paracentesis,  and  a  complete  cure  resulted.  In  many 
cases  of  acute  peritonitis  laparotomy  is  now  a  recognized  method  of  treat- 
ment, and  the  peritoneal  cavity  is  either  washed  out  carefully  with  pure 
water  or  some  weak  antiseptic  solution,  or  is  emptied  by  drainage. 

II.    Chronic  Peritonitis. 

Etiology.— Chronic  joeritonitis  is  observed  : — 1.  As  a  sequel  of  one  or 
more  acute  attacks.  2.  After  repeated  paracentesis  for  ascites.  3.  In 
connection  with  chronic  diseases  of  certain  abdominal  organs,  such  as 
cirrhosis  or  cancer  of  the  liver,  or  chronic  ulcer  of  the  stomach  or  intestines. 
4.  Associated  with  some  diathesis,  especially  when  this  leads  to  the 
formation  of  morbid  growths  in  the  peritoneum,  such  as  cancer  or 
tubercle  ;  chronic  peritonitis  may  also  arise  in  connection  with  Bright's 
disease,  and  possibly  with  rheumatism. 

Anatomical  Characters. — These  necessarily  vary  greatly  in  different 
cases,  but  in  a  general  way  they  may  be  described  as  thickening  of  the 
peritoneum,  sometimes  carried  to  an  extreme  degree ;  adhesions,  in  the 
form  of  bands,  or  of  extensive  matting  together  of  the  organs  ;  accumu- 
lation of  more  or  less  fluid,  which  ranges  from  mere  serum  to  actual  pus, 
or  contains  an  admixture  of  blood,  and  is  often  confined  within  loculi 
limited  by  the  adhesions.    In  some  cases  large  masses  of  organized  lymph 


CHRONIC  PERITONITIS. 


611 


are  seen  ;  and  much  pigment  is  often  present.  Caseous  degeneration  may 
have  taken  phice  in  parts ;  or  cancer  or  tubercle  may  be  evident. 

Symptoms. — In  some  cases  there  are  no  clinical  evidences  of  chronic 
peritonitis,  or  only  such  as  are  very  obscure  ;  in  others  merely  phijdcal 
signs  are  observed.  When  present  the  symptoms  include  various  sub- 
jective sensations  in  the  abdomen  ;  disturbance  of  the  alimentary  canal  ; 
sometimes  evidences  of  pressure  ;  with  generally  more  or  less  constitu- 
tional disorder.  Abdominal  uneasiness  or  more  or  less  actual  pain  may 
be  experienced,  which,  however,  is  never  severe,  liable  to  come  and  go, 
often  colickjr,  and  increased  by  shaking  the  body.  Sometimes  there  is 
a  sense  of  local  soreness  or  heat.  Tenderness  is  common,  being  frequently 
more  marked  in  particular  spots.  The  digestive  organs  are  generally 
disturbed,  but  it  is  often  difficult  to  say  how  far  this  is  du.e  to  the  peri- 
tonitis or  to  other  causes.  |This  affection  does,  however,  tend  to  give 
rise  to  constipation,  and  the  bands  of  adhesion  may  lead  to  absolute 
intestinal  obstruction.  In  chronic  tubercular  peritonitis  diarrhcea  is 
common,  owing  to  intestinal  ulceration.  Occasionally  jaundice,  ascites, 
or  anasai'ca  of  the  legs  are  observed,  as  the  result  of  pressure  on  the 
common  bile-duct,  or  on  certain  veins.  More  or  less  emaciation;  a  dry 
and  harsh  skin  ;  occasional  pyrexia,  tending  towards  a  hectic  type  ; 
and  other  general  symptoms  often  indicate  constitutional  disturbance, 
but  it  is  probable  that  these  are  in  most  cases  chiefly  due  to  the  condi- 
tion with  which  the  peritonitis  is  associated. 

Physical  examination  often  yields  important  information  in  cases 
of  chronic  peritonitis.  1.  The  abdomen  is  liable  to  be  enlarged,  and  this 
may  have  first  attracted  the  patient's  attention.  The  enlargement  is 
seldom  very  great ;  it  is  usually  regular  in  shape,  though  not  always 
quite  symmetrical,  and  there  maybe  an  appearance  of  flattening  in  front. 
2.  The  tactile  sensations  are  seldom  uniform  over  the  entire  surface, 
fluctuation  may  be  detected  in  parts,  but  only  indistinctly  ;  while  it  is 
often  ver3^  limited,  or  is  felt  in  unusual  situations,  owing  to  the  fluid 
being  enclosed  in  locular  spaces.  In  other  i-egions  there  may  be  a  more 
firm  and  solid  sensation,  or  even  distinct  growths  are  felt  sometimes. 
The  abdomen  may  be  cui-iously  movable  as  a  whole.  3.  Dulness  is  fre- 
quently very  extensive,  owing  to  the  arrangement  of  the  fluid,  and  it 
may  lie  chiefly  in  front.  In  some  instances  tympanitic  and  dull  sounds 
are  heard  over  contiguous  and  irregular  spots.  There  may  be  a  sense 
of  much  resistance  on  percussion.  4.  Friction-fremitiis  and  sound  can 
sometimes  be  detected  dui'ing  breathing.  5.  Change  of  posture  freqnenUy 
produces  little  oi'  no  effect,  on  account  of  the  fluid  being  loculated. 

Treatment. — The  main  indication  in  most  cases  is  to  treat  the  cow- 
ditutional  state  with  which  chronic  peritonitis  is  associated,  by  means  of 
cod-liver  oil,  tonics,  mild  fei^ruginous  preparations,  light  nutritious  diet,  a 
suitable  climate,  and  proper  hygienic  conditions.  Iodide  of  potassium 
or  iodide  of  iron  may  be  tried  internally,  with  the  view  of  removing 
the  inflammatory  products ;  as  well  as  local  counter-irritation  over  the 
abdomen,  especially  by  means  of  iodine  liniment  or  ointment.  This 
I'egion  should  be  covered  with  cotton-wool  and  well  bandaged.  I  have 
known  considerable  benefit  follow  in  simple  cases  from  systematic  pres- 
sure, obtained  by  carefuli}'  bandaging  the  abdomen.  Pain  and  con- 
stipation must  be  relieved  by  the  usual  means,  but  caution  must  be 
exercised  in  giving  opium,  and  also  in  administering  strong  purgatives. 
Hot  air  or  vapour  baths  may  be  useful  if  the  peritoneum  contains  much 
fluid.    It  may  become  necessary  to  have  recoui'se  to  paracentesis  ;  and  in 
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tubercular  peritonitis  laparotomy  is  now  not  uncommonly  practised,  either 
with  or  without  washing  out  of  the  cavity  of  the  peritoneum  with  anti- 
septics, or  with  drainage. 

III.  Morbid  Growths  in  the  Peritoneum. 

The  most  important  morbid  formations  met  with  in  the  peritoneum 
are  tubercle  and  cancer.  Hydatids  are  occasionally  found ;  and  very 
rarely  tumours  of  other  kinds.  The  folds  of  the  peiitoneum,  especially 
the  omentum,  frequently  enclose  a  great  quantity  of  fat. 

Tubercle  occurs  in  the  peritoneum,  either  over  limited  patches  corre- 
sponding to  intestinal  ulcers  ;  as  a  part  of  acute  miliary  tuberculosis  ;  or 
extensively,  secondary  to  tubercle  in  other  parts. 

Cancer  is  met  with  in  the  form  of  scirrlius,  enceplialoid,  or  colloid, 
the  omentum  being  a  comparatively  frequent  seat  of  the  last-mentioned 
variety.  Usually  the  peritoneum  is  involved  secondarily,  by  extension 
from  one  of  the  abdominal  organs,  but  in  rare  instances  it  is  affected 
primarily  and  solely. 

These  morbid  growths  tend  to  originate  ascites,  or  acute  or  chronic 
peritonitis,  and  it  is  to  these  conditions  that  their  local  symptoms  are 
mainly  due.  Sometimes  fluid  collects  with  extreme  rapidity  in  cancer. 
There  will  also  probably  be  more  or  less  general  symptoms.  Colloid,  in 
the  omentum  yields  the  following  physical  signs : — 1.  The  enlargement 
of  the  abdomen  may  be  very  great,  but  is  wanting  in  uniformity ;  the 
umbilicus  appears  stretched,  but  not  everted  usually,  although  it  may 
be  pushed  out  considerably.  2.  Firm  irregular  masses  can  generally  be 
felt,  and  even  if  fluid  is  present,  fluctuation  is  very  indistinct.  3.  Dulness 
is  usually  elicited  extensively  over  the  front  of  the  abdomen.  4.  Change 
of  posture  produces  no  effect,  unless  there  is  much  fluid  present.  5.  The 
aspirateur  or  exploratory  trochar  may  bi'ing  away  a  slimy  gelatinous  fluid, 
and  a  similar  fluid  is  occasionally  discharged  by  vomiting,  or  ^er  rectum. 

IV.  Abdominal  Perforations  and  Ruptures. 

Apart  from  the  effects  of  traumatic  injury,  perforations  and  ruptures 
are  liable  to  take  place  in  connection  with  the  abdominal  contents,  and 
in  order  to  avoid  repetition,  it  will  be  convenient  to  indicate  the  chief 
facts  pertaining  to  this  subject  in  the  present  chapter,  as  the  peritoneum 
so  commonly  suffers  in  these  cases. 

Etiology  and  Pathology. — The  principal  structures  which  are  liable 
to  give  way,  and  the  pathological  conditions  which  cause  these  lesions, 
may  be  thus  summarized: — 1.  Perforation  of  the  stomach  or  intestines 
from  within,  in  connection  with  ulceration  or  the  resulting  cicatrices ; 
gangrene  ;  cancer ;  the  action  of  corrosive  poisons,  especially  on  the 
stomach ;  or  mechanical  irritation  and  destruction,  particularly  by 
foreign  bodies  introduced  from  without,  but  sometimes  merely  by 
hardened  fteces,  worms,  or  gall-stones.  It  must  be  mentioned  that 
extensive  post-mortem  softening  and  destruction  of  the  coats  of  the 
stomach  may,  under  certain  circumstances,  result  from  the  action  of  the 
gastric  juice.  2.  Rujjture  of  an  abscess,  hydatid-cyst,  or  soft  cancer  in 
the  liver.  3.  Perforation  of  the  gall-bladder,  either  by  gall-stones 
which  have  caused  ulceration ;  or  fx'om  cancer.  4.  Rupture  of  the 
spleen,  from  extreme  enlargement  and  softening;  or  abscess.  5.  Various 
ruptures  in  connection  with  the  uterus  and  its  appendages.    6.  Bursting 
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of  any  accanmlation  in  the  pelvis  of  the  kidney ;  of  an  abscess  or  cyst  in 
this  organ ;  or  of  the  bladder  from  over-distension.  7.  Bursting  of  an 
abscess  unconnected  with  any  organ ;  or  of  a  soft  morbid  accumulation 
in  the  absorbent  glands.  8.  Rupture  of  an  aneurism.  9.  Perforation 
of  a  hollow  viscus  from  without,  owing  to  the  destruction  of  its  coats 
by  some  solid  tumour.  10.  Bursting  of  a  peritoneal  accumulation. 
11.  Very  rai-ely  perforation  of  the  diaphragm,  with  escape  of  some  Huid 
collection  from  the  chest  into  the  abdominal  cavity.  12.  Rupture  of  a 
greatly  dilated  receptaculum  chyli. 

These  lesions  usually  occur  without  any  immediate  exciting  cause, 
but  certain  of  them  may  be  brought  on  by  some  mechanical  disturbance, 
such  as  vomiting,  coughing,  or  laughing ;  straining  at  stool ;  or,  in  the 
case  of  ulceration  of  the  alimentai-y  canal,  by  indulging  in  excess  of,  or 
in  irritating  articles  of  food,  or  in  such  ai-ticles  as  cause  much  flatulent 
distension. 

ANATOMrcAL  CHARACTERS. — The  perforation  or  rupture  may  take  place 
into  different  parts,  and  the  pathological  consequences  will  vary  accord- 
ingly. 1.  Most  frequently  the  opening  communicates  with  the  peri- 
toneum, into  which  foreign  matters  are  poured  more  or  less  freely, 
exciting  perforative  peritonitis,  severe  and  rapid  in  proportion  to  the 
quantity  and  iriitant  or  septic  nature  of  the  materials  thus  introduced  into 
the  sac.  2.  Sometimes  the  opening  takes  place  into  the  subperitoneal 
cellular  tissue,  local  inflammation,  eliding  in  the  formation  of  abscesses, 
being  set  up  in  this  structure.  3.  Not  uncommonly  one  hollow  oi-gan 
forms  an  adhesion  with  another,  and  when  pei-foration  occurs,  a  com- 
munication is  established  between  the  two  viscera ;  or  it  may  unite 
with  a  solid  organ,  and  when  perforation  is  completed,  this  organ  may 
make  up  for  the  deficiency,  and  thus  j'l'event  serious  symptoms. 
4.  Union  may  be  set  up  with  the  abdominal  walls,  so  that  ultimately  the 
opening  is  formed  on  the  external  surface. 

Symptoms. — From  the  facts  just  stated  it  will  be  evident  that  the  symp- 
toms indicating  abd(jminal  perforation  must  differ  considerably,  and  there 
may  be  none  at  all,  or  death  may  take  place  almost  instantaneously,  as 
from  rupture  of  an  aneui-ism.  As  a  rule  there  have  been  previous  signs 
of  some  morbid  condition  in  connection  with  which  the  lesion  occurs. 
Presuming  the  perforation  to  be  sudden  and  of  any  extent,  and  that  the 
communication  takes  place  into  the  peritoneal  cavity,  this  event  is 
usually  indicated  by  a  sudden  intense  pain  at  the  seat  of  rupture,  often 
of  a  burning  character,  which  spreads  rapidly  over  the  abdomen,  being 
sometimes  attended  with  a  feeling  as  if  something  were  pouring  out ; 
while  at  the  same  time  there  are  the  ordinary  signs  of  more  or  less  col- 
lapse or  shock,  and  death  may  speedily  ensue  from  this  cause,  or  from 
hsemorrhage.  The  abdomen  rapidly  swells  up,  and  gas  often  collects  in 
the  peritoneum.  Should  the  patient  rally,  peritonitis  will  be  speedily  set 
up,  the  peculiar  features  of  which  are  that  the  local  symptoms  precede 
any  rigors ;  that  the  pain  starts  as  a  rule  from  a  certain  spot ;  that  the 
course  of  the  disease  is  usually  very  rapid ;  and  that  the  termination  is 
almost  always  fatal.  If  the  perforation  takes  place  into  the  cellular 
tissue,  there  will  be  signs  of  local  inflammation,  followed  by  abscess  ; 
with  general  pyrexia.  The  attacks  of  sudden  pain  and  collapse  may  be 
repeated,  this  probably  indicating  extension  of  the  perforation,  or  the 
formation  of  fresh  communications. 

Diagnosis. — If  any  morbid  condition  is  known  to  exist  which  might 
lead  to  abdominal  perforation,  the  sudden  occui-rence  of  the  local  and 
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general  symptoms  just  indicated  would  justify  tlie  diagnosis  of  this  unto- 
ward event,  and  the  siibsequent  course  of  the  case  would  probably  soon 
clear  up  any  doubt.  Should  there  have  been  no  previous  evidence  or 
knowledge  of  such  a  condition,  however,  there  is  often  much  obscurity, 
but  perforation  must  always  be  borne  in  mind  when  urgent  abdominal 
symptoms  set  in,  accompaiiied  with  signs  of  collapse  or  shock. 

Prognosis. — This  is  always  exceedingly  grave,  but  the  termination  is 
not  invariably  fatal.  Much  will  depend  upon  the  condition  of  the 
patient ;  the  cause  of  the  peiforation  ;  the  str  ucture  into  which  it  takes 
place  ;  its  extent ;  the  treatment  adopted  ;  and  other  circumstances. 

Treatment. — In  any  case  of  abdominal  perfoi-ation  the  patient  must 
be  kej^t  absohifely  at  rest,  and  this  applies  still  more  emphatically  to  the 
organ  which  is  the  seat  of  the  lesion.  In  the  case  of  the  stomach  or 
bowels,  there  should  be  complete  abstinence  from-  food  by  the  mouth, 
and  only  small  nutrient  enemata  administered,  or  nutrient  supposi- 
tories might  be  used.  Opium  is  the  great  remedy  for  the  purpose  of 
counteracting  shock,  relieving  pain,  and  checking  peristaltic  action.  It 
should  be  given  in  full  doses,  at  short  intervals.  Collapse  must  also 
be  treated  by  fi'ee  administration  of  stimulants,  which,  if  the  alimentary 
canal  is  affected,  must  be  given  by  enemata;  the  application  of  heat  to 
the  extremities  ;  and  the  use  of  sinapisms.  Hot  fomentations  may  be  ap- 
plied over  the  abdomen.  Should  peritonitis  or  other  form  of  inflam- 
mation be  set  up,  appropriate  treatment  must  be  adopted.  After 
perfoiation  of  the  stomach  and  intestines  it  is  extremely  important  to 
avoid  giving  anything  by  the  mouth  for  some  time ;  and  to  refrain  from 
any  attempt  to  act  upon  the  bowels  by  [means  of  aperients.  Operative 
interference  is  called  for  in  suitable  cases. 

V.  Ascites. — Dropsy  of  the  Peritoneum. 

Etiology. — Ascites  is  merely  a  localized  dropsy  of  the  peritoneum, 
and  the  chief  causes  from  which  it  may  result  are: — 1.  Pressure  upon 
the  branches  of  the  portal  vein  within  the  liver,  especially  from  cirrhosis 
and  other  forms  of  chronic  contraction ;  or  from  infiltrated  cancer. 
2.  Pressure  upon  the  portal  trunk  in  the  fissure  outside  the  liver.  It  is 
from  this  cause  that  ascites  is  most  frequently  associated  with  many 
diseases  of  the  liver,  such  as  cancer,  albuminoid  disease,  hydatids,  or 
abscess  ;  either  projections  from  the  liver  pressing  on  the  vein,  or  the 
glands  in  the  fissure  being  simultaneously  affected.  Inflammatory 
thickening  from  peri-hepatitis ;  any  tumour  in  the  vicinity ;  or  an 
aneurism  may  also  cause  pressure  on  the  portal  trunk.  3.  Internal 
obstruction  of  the  portal  vein  by  a  thrombus.  4.  Pressure  upon  the 
inferior  vena  cava,  after  it  receives  the  hepatic  trunk.  5.  Cardiac  or 
pulmonary  diseases  obstructing  the  venous  circulation,  these  in  time 
originating  organic  changes  in  the  liver.  6.  Renal  disease.  7.  Chronic 
peritonitis;  or  morbid  deposits  in  the  peritoneum,  the  latter  being 
supposed  to  act  by  inducing  active  congestion,  but  probably  chiefly 
orginating  dropsy  by  causing  pressure  upon  the  small  vessels,  or  even 
upon  veins  of  some  size.  8.  Exposure  to  cold ;  suppression  of  dis- 
charges or  of  chronic  skin-diseases ;  and  other  causes  which  may  lead 
to  internal  active  congestion.  The  reality  of  this  class  of  causes  is 
very  questionable,  but  cases  of  ascites  have  been  attributed  to  them. 

Anatomical  Characters.- — The  quantity  of  dropsical  fluid  which  may 
collect  in  the  peritoneum  varies  extremely,  but  it  not  unfrequently 
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amounts  to  several  gallons.  It  distends  and  macerates  the  tissues  in 
proportion  to  its  amount.  In  cliaractei-s  it  is  usually  in  the  main  watery 
in  consistence ;  clear  and  transparent;  colourless  oi-  faintly  yellow  ;  alka- 
line in  I'eaction,  or  very  rarely  neutral  or  acid.  It  may  be  yellow,  whitish, 
turbitl,  dirty-looking,  stained  with  bile  or  blood,  gelatinoiis,  or  mixed 
with  soft  fibrinous  masses.  The  composition  of  ascitic  fluid  is  far  from 
being  uniform,  but  generally  it  contains  much  albuinin ;  occasionally  it 
yields  fibrin,  urea,  or  cholesterin.  Ascites  tends  to  displace  or  compress 
the  abdominal  structures,  as  well  as  those  within  the  chest.  The  heai-t 
may  be  considerably  i-aised. 

SViMi'TOMS. — The  only  symptoms  directly  due  to  ascites  ai'e  those 
dependent  upon  the  mechanical  effects  of  the  fluid.  There  is  more 
or  less  discomfort  and  sense  of  fulness,  in  proportion  to  its  quantity  ;  or 
aching  may  be  felt  in  the  loins.  Digestive  disturbances  are  common, 
flatulence  and  constipation  being  often  prominent  symptoms,  and  some- 
times vomiting  takes  place.  Owing  to  the  interference  with  the  dia- 
phragm, dyspnoea  is  likely  to  be  complained  of,  and  may  be  urgent,  being 
much  increased  often  by  flatvilcnce,  and  by  the  recumbent  posture. 
The  heai-t's  action  may  also  be  disturbed,  as  evidenced  by  palpitation, 
irregularity,  oi' sometimes  a  tendency  to  syncope.  Anasarca  of  the  legs 
is  liable  to  follow  ascites,  resulting  fi-om  pressure  exerted  by  the  fluid 
on  the  inferior  vena  cava,  which  also  leads  to  enlargement  of  the  veins  of 
the  abdominal  wall.  When  ascites  is  caused  by  pressure  on  the  vena 
cava,  of  course  anasarca  of  the  legs  is  observed  simiiltaneously  with,  or 
even  before  the  peritoneal  dropsy.  Albuminuria  may  be  induced  by 
pressure  on  the  renal  veins,  the  urine  being  also  concentrated  and 
deficient  in  quantity.    The  skin  is  often  dry  and  harsh. 

PnvsiCAL  Signs. — These  reqiiire  careful  consideration,  and  in  the 
majfirity  of  cases  they  are  sufficiently  characteristic,  but  necessarily 
depend  upon  the  quantity  of  fluid  present.  1.  The  skin  usually  appeal's 
stretched  and  thinned  to  available  degree,  smooth,  shining,  or  presenting 
linen'  nlbicayifes ;  the  superficial  veins  are  often  enlarged;  and  the  um- 
bilicus is  stretched,  everted  or  pouched  out,  or  finally  obliterated.  2.  The 
abdomen  is  more  or  less  enlarged,  in  some  cases  enormously ;  quite 
symmetrical ;  and  of  a  rounded  form,  though  it  tends  to  bulge  in  the 
flanks  or  in  the  hypogastric  and  iliac  regions,  accoi^ding  to  the  position  of 
the  patient.  The  greatest  circumference  is  about  the  level  of  the 
umbilicus,  which  is  the  highest  point  of  the  abdomen ;  the  thorax 
appears  small  and  depressed,  and  its  lower  margin  may  be  everted,  or 
the  ensifoi'm  cartilage  is  sometimes  bent  sharply  up.  Usually  a  histoiy 
can  be  obtained  that  the  enlargement  commenced  below  ;  and  that  it 
increased  steadily,  though  slowly  in  most  cases.  3.  Abdominal  respi- 
ratoiy  movements  are  frcqiicntly  either  deficient  or  absent ;  and 
breathing  is  generally  hurried  and  shallow.  4.  The  surface  of  the 
abdomen  feels  quite  i-egular  and  unifoi'm  ;  and  fluctuation  is  generallj' 
readily  elicited  from  side  to  side,  or  in  other  directions.  5.  Dulness  is 
obsei'ved  first  towards  the  lumbar  regions,  if  the  patient  lies  in  the 
supine  position  ;  then  in  the  lower  part  of  the  abdomen  ;  and  it  extends  by 
degi-ees  towards  the  front  and  upwaitls,  until  finally  it  maj"  be  elicited 
over  the  whole  surface.  The  umbilical  region  is  the  last  to  retain  the  tym- 
panitic sound,  and  it  is  often  excessive  for  a  time  in  this  part.  When 
the  patient  sits  up,  the  prominence  in  front  between  the  recti  becomes 
tympanitic.  6.  Auscultation  affords  negative  signs.  7.  Change  of  pos- 
ture gives  important  signs,  namely,  that  the  fluid  can  occasionallj'  be  seen 
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moving  as  the  position  is  altered  ;  the  form  of  the  abdomen  is  modified, 
bulging  being  observed  in  the  most  dependent  part;  while  the  seat  of 
dalness  and  fluctuation  is  changed.  8.  Examination  per  rectum  reveals 
the  sensation  of  the  resistance  of  fluid.  9.  Examination  per  vaginani 
indicates  that  the  vagina  is  short,  and  the  uterus  pushed  down  or  flexed  ; 
occasionally  a  pouch  pi'ojects  thi'ough  the  vulva.  10.  Any  fluid  which 
is  removed  by  tapping  usually  consists  of  mere  serum,  containing 
generally  a  considerable  amount  of  albumin.  11.  The  heart  may  be 
displaced  upwards  and  to  the  left,  occasionally  a  basic  murmur  being 
thus  originated. 

Diagnosis. — There  are  two  chief  points  to  be  attended  to  in  the 
diagnosis  of  ascites,  namely  : — 1.  To  determine  whether  fluid  is  present ; 
and  to  distinguish  enlargement  due  to  this  cause  fi-om  that  dependent 
upon  other  morbid  conditions.  2.  To  make  out  the  pathological  cause  of 
the  dropsy.  The  chief  general  abdojninal  enlargements  which  may  simu- 
late ascites  ax-e  those  associated  with  great  obesity,  with  much  fat  in  the 
omentum;  a  flabby  relaxed  state  of  the  abdominal  walls,  with  flatulence; 
considerable  subcutaneous  oedema  ;  peritonitis,  especially  chronic  ; 
infiltration  of  colloid  cancer  in  the  omentum;  a  greatly  dilated  stomach; 
an  ovarian  tumour;  distension  of  the  uterus  with  fluid,  or  a  pregnant 
uterus ;  an  extremely  distended  bladder ;  a  lai'ge  hydatid  tumour  in 
connection  with  the  liver  or  any  other  structure ;  an  enormous  cyst  in 
the  kidney  ;  and  a  phantom  tumour. 

It  is  hy  physical  examinaiion  that  ascites  is  mainly  distinguished  from 
the  conditions  just  enumerated,  but  it  is  important  to  observe  that  its 
ordinary  signs  may  be  modified  or  obscured  by  the  co-existence  of 
certain  of  these  conditions  ;  by  the  association  of  the  dropsy  with  a 
tumour,  morbid  deposit,  or  enlarged  organ ;  by  the  fluid  being  either 
very  small  in  quantity,  or  on  the  other  hand  extremely  abundant ;  by  the 
mesentery  being  so  short  as  not  to  allow  the  intestines  to  come  forward  ; 
01'  by  the  existence  of  adhesions  limiting  the  fluid.  When  ascites  is 
associated  with  any  solid  enlargement,  the  latter  may  frequently 
be  recognized  by  making  sudden  firm  pressure  with  the  fingei's,  by 
which  the  fluid  is  pushed  aside  and  the  firm  mass  reached ;  or  in  doubt- 
ful cases  the  fluid  can  be  removed,  and  satisfactory  examination  then 
carried  out. 

Important  aid  in  the  diagnosis  may  also  be  derived  from  : — 1.  A  careful 
general  history  of  the  case ;  and  the  conditions  of  the  patient  with 
respect  to  a^e  and  <7e?JemZ  appearance.  2.  The  history  of  the  enlargement., 
as  to  whether  it  has  been  more  or  less  acute  or  chronic  in  its  progress, 
and  whether  it  has  fluctuated  or  steadily  progressed  ;  as  well  as  its  seat 
of  origin,  and  directions  of  increase.  3.  The  accompanying  symptoms ; 
and  the  condition  of  the  maw  organs,  which  should  all  be  thoroughly 
examined.  4.  The  results  of  treatment,  not  forgetting  the  use  of  the 
aspirateur  or  trochar  ;  of  the  catheter ;  and  of  means  for  clearing  out  the 
alimentary  canal. 

The  characters  of  most  of  the  enlargements  mentioned  above  are 
described  in  other  parts  of  this  work,  to  which  descriptions  reference 
must  be  made  for  individual  diagnosis.  It  is  necessary,  however,  to 
point  out  specially  the  chai-acters  distinguishing  cystic  tumour  of  the 
ovary  from  ascites.  1.  Physical  signs  of  ovarian  tumour,  (i.)  The 
umbilicus  is  often  thinned  and  flattened  out,  but  not  everted  or  pouched 
out.  (ii.)  The  enlargement  is  not  so  globular  in  shape ;  projects 
anteriorly  ;  does  not  bulge  in  dependent  parts  ;  and  is  frequently  not 
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quite  symmetrical,  this  being  accurately  determined  by  semicircular 
measurements,  or  by  comparing  the  distance  from  the  umbilicus  to  the 
anterior  superior  iliac  spine  on  each  side.  The  greatest  circumference 
is  said  to  be  about  an  inch  below  the  umbilicus,  in  the  recumbent 
posture ;  and  the  measurement  from  the  ensiform  cartilage  to  the 
umbilicus  is  generally  shortened,  (iii.)  As  a  rule  fluctuation  is  in- 
distinct ;  the  enlai'gement  feels  more  oi'  less  firm  and  resistant,  or  even 
nodulated  ;  while  the  sensations  are  not  uniform  over  the  entire  surface. 
Frequently  on  deep  pressure  greater  resistance  or  tension  is  felt  on  one 
side  than  the  other,  (iv.)  Percussion  reveals  dulness,  chiefly  in  front  of 
the  abdomen,  even  in  the  umbilical  region,  while  the  flanks  are  tym- 
panitic, and  the  dulness  often  extends  more  towards  one  side  than 
the  other.  The  prominence  between  the  I'ccti  in  the  sitting  posture  is 
dull.  There  is  usually  a  sense  of  considerable  I'esistance  on  pei'cussiou. 
(v.)  Auscultation  may  detect  a  pressure-murmur  over  one  iliac  artery, 
(vi.)  Change  of  posture  does  not  produce  the  alterations  observed  in  ascites, 
(vii.)  Examination  per  rectum  detects  a  firm  resistance.  (viii.)  The 
vagina  is  long  and  narrow  above,  the  uterus  being  raised,  (ix.)  An 
exploratoiy  trochai-  may  bring  away  a  thick,  glutinous,  or  coloured 
fluid,  which  sometimes  contains  cholesterin  ;  and  after  this  has 
been  removed  solid  portions  of  the  tumour  may  be  felt  more  readily. 
2.  There  is  no  history  of  any  cause,  or  evidence  of  any  organic  disease 
likely  to  originate  ascites.  3.  Frequently  the  patient  has  observed  that 
the  enlargement  commenced  below,  and  from  one  side.  4.  Symptoms 
which  often  accompany  ascites  are  absent ;  while  anasarca  of  the  legs  is 
commonly  an  eai-ly  symptom  of  ovarian  tumour,  owing  to  pressure  on 
the  A'eins,  which  may  be  entirely  or  chiefly  confined  to  one  side. 

With  i-egard  to  the  diagnosis  of  the  cause  of  ascites,  this  can  generally 
be  made  out  by  a  satisfactory  investigation  as  regards  tiie  history, 
symptoms,  and  physical  signs,  directed  to  the  liver,  heart,  and  kidneys. 
The  distinctive  chai'acters  i-eferable  to  the  ascites  itself  have  ali'eady 
been  pointed  out  in  the  chapter  on  Dropsy.  Obscure  causes  can  only  be 
determined  by  exclusion  ;  and  by  a  thorough  consideration  of  all  the 
circumstances  bearing  upon  the  individual  case. 

Treatmknt. — The  measures  adoj^ted  in  the  ti'eatment  of  dropsy 
generally  are  applicable  for  cases  of  ascites,  but  the  medicinal  remedies 
which  att'ect  it  most  powerfully  are  Jiydragogue  purgatives,  though  these 
often  fail.  Copaiba  and  its  resin  have  been  found  decidedly  eflicacious  in 
some  instances,  acting  as  diuretics.  Calomel  and  digitalis  have  also  been 
specially  recommended.  Faradisation  of  the  abdominal  walls  has  been 
said  to  have  had  considerable  influence  in  curing  or  temporarily  relieving 
ascites.  There  are  two  measures  which  demand  special  notice  in  I'elation 
to  peritoneal  di'opsy,  namely,  paracentesis  abdominis,  and  the  employment 
of  pressure.  It  has  been  the  custom  to  look  upon  paracentesis  as  an 
operation  which  should  only  be  pei'formed  as  a  last  resource,  when  the 
fluid  has  become  so  abundant  as  to  cause  urgent  symptoms.  When  the 
ascites  is  a  part  of  general  dropsy  from  cardiac  or  renal  disease,  the 
amount  of  fluid  is  not  often  so  great  as  to  need  its  removal  by  operation, 
nor  could  this  really  serve  any  beneticial  purpose  as  a  rule,  excejjt  in 
affording  temporary  relief,  although  occasionally  ascites  from  cardiac 
disease  has  been  cured  by  this  method  in  my  experience.  Temporary 
improvement  can  only  be  expected  also  in  certain  cases  in  which  it  is 
merely  a  local  dropsy,  as  when  ascites  is  associated  with  cancer  of  the 
liver;  but  there  is  one  class  of  cases  in  which  paracentesis  may  not 
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uncommonly  be  performed  as  a  curative  measure,  so  far  as  the  ascites  is 
concerned,  namely,  when  it  is  dependent  xipon  cirrhosis  of  the  liver.  In 
such  cases  I  have  for  many  years  had  recourse  to  paracentesis  as  a 
systematic  method  of  treatment.  In  some  cases  one  suc^h  operation  has 
sufficed  for  a  cure  ;  usually  it  has  to  be  repeated,  and  I  maintain  that  the 
fluid  may  with  advantage  be  taken  away  again  and  again  should  it  re- 
accumulate,  due  care  being  of  course  exercised  in  the  performance  of  the 
operation,  and  in  the  subsequent  management  of  the  case.  My  own 
I'esults  have  been  highly  satisfactory,  and  other  observers  have  also 
recorded  favourable  results  fi'om  this  operation;  therefore,  without 
entering  into  any  discussion  here  as  to  how  the  beneficial  effects  are 
pi'oduced,  it  appeal's  to  me  justifiable  to  insist  upon  the  employment  of 
paracentesis  abdominis  as  a  means  of  cure,  in  connection  with  ascites 
from  uncomplicated  cirrhosis  of  the  liver,  should  the  fluid  be  at  all 
abundant,  and  show  no  signs  of  being  got  rid  of  by  other  methods  of 
treatment.  I  am  fully  aware  that  recovery  does  sometimes  follow 
merely  general  tonic  and  other  modes  of  treatment,  but  this  is  such 
a  rare  event  that  sole  reliance  cannot  be  placed  on  these  measures, 
though  they  may  aid  materially  the  treatment  by  operation,  and 
some  of  them  may  be  adopted  as  adjuncts  after  pai'acentesis.  With 
regard  to  the  method  of  operation,  a  suitable  trochar  and  cannula,  the 
aspirateur,  or  Southey's  tubes  may  be  employed.  In  cases  where  ascites 
rapidly  returns  after  paracentesis,  permanent  drainage  has  been  recom- 
mended and  practised  with  success.  Pressvi-e  is  also  often  of  much 
service,  the  abdomen  being  tightly  bound  by  a  broad  roller,  as  soon  as 
all  danger  of  undue  iriitation  has  ceased.  I  may  state  that  seldom  has 
any  injui-ious  consequence  followed  paracentesis  in  my  experience  ;  and 
in  some  almost  liopeless  cases  permanent  recovery  has  been  brought 
about.  The  employment  of  poultices  of  digitalis  leaves,  along  with 
pressure,  has  appeared  to  me  to  do  good  in  some  instances. 


Chapter  XXXIII. 

DISEASES  OF  THE  STOMACH  AND  INTESTINES. 

Clinical  Characters. 

Symptoms  referable  to  the  alimentary  canal  are  of  such  common  occur- 
rence, that  it  has  properly  become  a  matter  of  routine  in  the  examination 
of  a  patient  to  make  inquiry  concerning  them.  The  following  general 
sketch  will  indicate  the  clinical  phenomena  which  may  be  met  with,  and 
the  course  to  be  pursued  in  their  investigation. 

1.  Morbid  sensations  are  very  commonly  experienced  over  some 
part  of  the  abdomen,  the  principal  being  pain  or  tenderness ;  heat  or 
burning  in  the  epigastrium ;  a  sense  of  sinking,  dragging,  or  tight- 
ness; discomfort,  weight  and  fulness  after  food,  or,  on  the  other  hand, 
a  feeling  of  emptiness  even  after  a  full  meal,  with  constant  craving  for 
food;  and  abnormal  movements  within  the  abdomen.  Cardialgia  or 
heartburn  are  terms  applied  to  a  peculiar  sensation  of  heat  or  burning 
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intlie  epigastrium,  which  extends  upwards,  as  if  along  the  wsopliagus, 
to  the  tliroat ;  or  which  in  some  cases  spreads  more  or  less  over  the 
chest.  With  regard  to  j?ain,  it  is  very  important  not  only  to  investigate 
this  symptom  carefully  in  all  the  usual  particulars,  but  also  in  many  cases 
to  ascertain  whether  and  in  what  way  it  is  influenced  by  food  or  drink 
in  genei-al,  or  by  special  articles  of  diet;  by  vomiting  and  eructation; 
defalcation  or  the  passage  of  flfitus ;  posture  ox-  movement ;  coughing 
or  deep  inspij^ation  ;  mental  disturbance ;  or,  in  certain  instances,  by 
the  periods  of  menstruation.  In  determining  whether  there  is  tender- 
ness, it  is  well  to  take  oif  the  patient's  attention,  and  its  site  and  extent, 
degree,  and  apparent  depth  must  be  made  out  as  accuiately  as  possible; 
while  it  must  be  noted  whether  it  appears  to  be  connected  with  any 
evident  moi-bid  condition,  such  as  a  tumour.  These  remarks  apply 
to  all  kinds  of  abdominal  pain  or  tenderness.  When  the  stomach  is 
aifected,  uncomfortable  or  painful  sensations  are  often  referred  to  the 
back,  between  the  shoulders  ;  to  the  fi'ont  of  the  chest ;  or  round  the 
sides,  especially  the  left. 

2.  The  sensations  as  regards  inclination  for  food  and  drink  are  often 
altered.  Appetite  may  be  deficient  or  lost — anorexia — in  some  cases  the 
feeling  amounting  to  complete  disgust  for  food ;  excessive,  both  as  to 
quantity  and  frequency — hvl/viia ;  attended  with  a  desire  or  dislike  for 
special  articles ;  or  altogether  depraved— pica.  Thirst  is  a  frequent 
symptom,  and  there  may  be  a  particular  inclination  for  cei-tain  drinks  ; 
on  the  other  hand,  an  antipathy  to  fluids  is  sometimes  observed. 

3.  The  process  of  digestion  is  frequently  interfered  with.  Hence 
decomposition  or  fermentation  is  set  up  in  the  contents  of  the  alimentary 
canal,  leading  to  the  production  of  gases;  occasionally  of  alcohol;  of 
various  acids  (lactic,  butyric,  acetic,  &c.)  ;  or  of  vegetable  growths 
{sarcino'  ventricnli  and  toridw).  Great  discomfort  may  thus  arise  from 
flatulent  distension;  abdominal  gurgling  or  rumbling — horhnrygmi ; 
gaseous  eructations ;  or  acidity.  It  may  be  observed  here  that  the 
researches  of  I'ecent  years  have  shown  that  poisonous  ptomaines  are 
formed  in  the  intestines  by  the  decomposition  of  part  of  their  contents, 
which  may  give  rise  to  local  symptoms,  but  chiefly  become  absorbed, 
and  proliably  produce  general  symptoms  more  or  less  marked. 

4.  Expulsive  acts  are  often  excited  in  connection  with  the  stomach, 
with  the  view  of  getting  rid  of  offending  materials,  namely,  vomiiing  and 
retching,  which  may  or  may  not  be  attended  with  a  feeling  of  nausea  ; 
regurgitation  of  food ;  or  e7-uctation  of  gases,  liquids,  or  other  sub- 
stances. With  regai'd  to  the  mechanism  of  these  acts,  vomiting  is  not 
only  attended  with  contraction  of  the  muscular  coat  of  the  stomach,  but 
also  of  the  abdominal  and  thoracic  muscles,  while  the  cardiac  end  of  the 
oesophagus  is  relaxed.  Eetching  is  the  same  act,  but  ineffectual,  merely 
air  being  expelled,  either  because  the  stomach  is  empty,  or  because  the 
lower  part  of  the  oesophagus  is  spasmodically  closed.  Eegurgitation 
and  eructation  are  simply  due  to  contraction  of  the  stomach,  and  some 
individuals  can  regurgitate  their  food  at  will.  In  infants  the  act  of 
vomiting  appears  to  be  much  of  this  character.  A  special  form  of 
eructation  oi-  regurgitation  has  been  named  pyrosis  or  icater-hrash,  in 
which,  often  after  painful  sensations  in  the  epigastrium,  especially  a 
sense  of  burning,  a  quantity  of  clear  watery  fluid  rises  into  the  mouth, 
genei-ally  tasteless  and  neutral,  but  in  some  cases  sour  or  acrid  and  acid 
in  reaction.  This  fluid  has  been  supposed  by  some  to  be  mainly  saliva; 
others  have  considered  it  to  be  pancreatic  juice ;  but  probably  most  of  it 
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comes  from  the  stomach.  Dr.  Clifford  Allbutt  regards  pyrosis  as  being 
for  the  most  part  a  pm'e  neurosis,  probably  vaso-motor. 

5.  Blood  may  be  poured  out  into  the  alimentary  canal,  and  either 
rejected  from  the  stomach — hseiuatemesis ;  or  passed  by  the  bowels — 
melaeua. 

6.  The  bowels  are  very  commonly  irregular  in  their  action,  either  in 
the  direction  of  constipation  or  diarrhoea.  It  is  frequently  desirable 
to  make  particular  inquiry  into  this  matter,  as  patients  offer  general 
statements  which  may  easily  mislead.  The  chief  points  to  be  ascertained 
are  the  frequency  of  the  act  of  defa3cation ;  whether  attended  by  any 
straining  ;  whether  any  unusual  sensations  precede,  accompany,  or  follow 
it ;  and  the  quantity  and  characters  of  the  mateiials  discharged.  In 
many  cases  it  is  imperative  to  make  a  personal  examination  of  the  stools, 
noticing  their  amount ;  colour ;  general  appearance ;  consistence  ;  the 
form  and  size  of  any  solid  fseces  ;  odour ;  if  there  are  any  signs  of  fermen- 
tation or  aeration  ;  and  general  composition,  the  materials  to  be  specially 
looked  for,  in  addition  to  ordinary  faeces,  being  various  articles  of  food, 
either  unaltered  or  more  or  less  digested ;  foreign  bodies  introduced 
from  without ;  calculi,  especially  hepatic  ;  intestinal  worms  or  hydatids  ; 
blood  or  altered  blood ;  mucus  or  pus ;  fatty  matter;  fibrinous  flocculi 
or  casts  ;  epithelial  shreds  ;  vegetable,  animal,  or  mineral  poisons  ;  or, 
rarely,  sloughs  or  portions  of  the  intestinal  structures.  Occasionally  a 
chemical  or  microscopical  examination  of  the  faeces  is  necessary,  especially 
for  the  detection  of  poisonous  substances  and  parasites,  or  even  mex'elyto 
determine  their  composition. 

7.  The  tongue  gives  important  information  as  to  the  state  of  the 
digestive  organs,  the  particulars  to  be  noted  being : — a.  Its  size  and 
shape,  and  whether  it  is  marked  by  the  teeth,  h.  The  colour  of  its 
mucous  covering,  especially  at  the  tip  and  edges,  c.  Its  condition  as  to 
dryness  or  moistness.  d.  The  state  of  the  surface,  whether  smooth, 
glazed,  fissured,  furrowed,  &c.  e.  The  size,  shape,  and  colour  of  the 
various  papillae.  /.  The  presence,  extent,  and  characters  of  any  fur 
over  the  dorsum.  It  may  also  be  mentioned  here  that  the  mouth  and 
throat  are  fi'equently  affected  when  the  alimentary  canal  is  out  of  order; 
while  a  slimy,  bitter,  or  otherwise  disagreeable  taste  is  often  experienced  ; 
and  the  breath  has  an  unpleasant  odour. 

8.  In  some  cases  abnormal  sensations  are  experienced  about  the 
lower  part  of  the  rectum  and  anus,  such  as  pain,  either  constant, 
or  only  felt  before,  during,  or  after  the  act  of  defaecation ;  fulness, 
weight,  heat  or  burning,  itching,  constriction,  dragging,  or  frequent  in- 
clination'to  go  to  stool,  with  straining.  Certain  of  these  sensations  are 
included  under  the  term  tenesmus.  Haemorrhoids  are  also  of  frequent 
occurrence. 

9.  The  methods  of  physical  examination  applicable  to  the  alimen- 
tary canal,  previously  indicated,  are  particularly  useful  in  making  out 
flatulent  distension;  a  tumour  or  growth  in  connection  with  the  stomach 
or  intestines  ;  accumulations  in  their  interior ;  permanent  dilatation  of 
the  stomach  or  a  portion  of  the  bowel ;  and  displacement,  spasmodic  con- 
traction, or  obstruction  in  the  coui'se  of  any  part  of  the  alimentary  canal. 

10.  It  will  readily  be  understood  that  any  derangement  of  the  digestive 
organs  is  very  likely  to  affect  the  general  system  in  various  ways. 
Amongst  other  causes,  the  absorption  of  ptomaines,  or  of  peptones  formed 
in  the  process  of  digestion,  may  produce  general  symptoms.  These 
symptoms  are  numerous,  and  vary  much  in  their  exact  nature  in 
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different  cases.  The  most  important  include  wasting,  often  accompanied 
with  a  sallow  or  ansemic  aspect ;  a  sense  of  debility,  general  discomfort, 
languor,  malaise,  and  fatigue,  with  incapacity  for  effort,  especially  in 
the  mornings  and  after  meals ;  more  or  less  pyrexia,  with  a  dry  and 
harsh  skin,  or  on  the  other  hand  depression  of  temperature,  with  cold 
extremities  and  sweats ;  nervous  symptoms,  namely,  congestive  or 
neuralgic  headache,  or  a  feeling  of  weight  and  oppression  in  the  head, 
giddiness,  irritability  and  petulance,  dejji'cssion  of  spii'its  and  apathy, 
inaptitude  for  any  mental  effoi't,  confusion  of  ideas  and  failure  in 
intellectual  vigour,  hypochondi-iasis,  wakefulness,  or  drowsiness,  with 
restless  and  unrefreshing  sleep  attended  with  disagreeable  dreams, 
timidity  and  nervousness,  pains  in  the  limbs  and  back,  chilliness  or  even 
rigors,  especially  in  the  evenings,  creeping  sensations  over  the  body,  or 
convulsions  in  children ;  disturbance  of  the  heart's  action,  in  the  way  of 
palpitation  or  irregularity,  feebleness,  sometimes  accompanied  with 
faiutness  or  actual  syncope,  as  well  as  with  i^nconifortable  sensations  in 
the  cardiac  region,  the  pulse  being  weak  ;  dyspncea,  hiccup,  or  asthmatic 
attacks  ;  oppression  across  the  chest,  and  cough  ;  changes  in  the  urine, 
especially  indicated  by  excess  of  lithates  or  sometimes  of  phosphates  or 
oxalates,  excessive  or  deficient  acidity,  and  deficiency  of  chlorides ; 
menstrual  derangements  ;  and  skin-ei'uptions.  such  as  urticaria,  herjjes, 
or  psoriasis. 

11.  A  tumour  or  solid  accumnlation  in  connection  with  the  stomach 
or  intestines  may  press  on  neighbouring  structures,  and  may  thus 
originate  different  symptoms. 


Chapter  XXXIV. 

ON  CERTAIN  GASTRIC  SYMPTOMS  AND  FUNCTIONAL 

DISORDERS. 

In  this  chapter  the  chief  sj^mptoms  and  functional  affections  connected 
with  the  stomach  will  be  considered  ;  the  diagnosis,  prognosis,  and  treat- 
ment of  the  more  chronic  complaints  will,  however,  be  referi'ed  to  in  a 
subsequent  general  chapter  dealing  with  these  subjects. 

I.    Gastrodynia — Gastralgia. 

Etiology. — Dr.  Clifford  Allbutt,  in  his  admirable  lectures  on  Visceral 
Neuroses  {Gulstonian  Lectures^  1884),  discussed  gastralgia  very  fully,, 
and  to  these  lectures  the  reader  is  referred  for  complete  information  on 
the  subject.  The  terms  gastrodynia  and  gasti'algia  are  often  applied  to 
a  variety  of  painful  gastric  sensations,  but  in  their  more  strict  meaning 
they  are  associated  with  a  painful  neuralgic  affection  of  the  stomach, 
and  Dr.  Allbutt  states  that  this  organ  is  "  by  very  far  the  commonest 
seat  of  abdominal  neiTralgia."  Gastralgia  is  chiefly  met  with  among' 
females,  but  also  occurs  in  males.  Allbutt  gives  the  proportion  as  twa 
to  one.  He  states  that  in  men  and  women  gastralgia  is  by  no  means 
confined  to  middle  life,  but  is  found  at  all  ages,  between  14  and  60„ 
being  most  common  between  20  and  45.    It  comes  on  earlier  in  women 
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than  men,  apparently  by  some  ten  years.  "  A  gastralgic  man  is  rare 
before  the  twenties;  girls  often  begin  in  their  teens."  In  females  it 
seems  to  occur  especially  about  the  time  of  puberty,  or  when  the  men- 
strual functions  are  declining.  It  tends  to  die  out  in  middle  life.  The 
conditions  with  which  the  complaint  is  mainly  associated  are  physical 
exhaustion  and  debility;  anaemia;  hysteria;  hypochondriasis;  nervous 
exhaustion  from  depressing  emotions,  anxiety,  or  excessive  or  prolonged 
mental  effort ;  gout  or  rlieumatism ;  and  uterine  or  ovai'ian  derange- 
ments, including  pregnancy.  Sedentary  habits,  with  habitual  constipa- 
tion ;  and  excessive  use  of  hot  tea  have  appeai-ed  to  me  to  have  had 
considerable  influence  in  originating  this  affection  in  some  cases.  Occa- 
sionally it  results  from  the  action  of  malaria  ;  and  in  rare  instances  de- 
pends on  central  nervous  disease.  The  "  gastric  crises "  in  locomotor 
ataxy  are  of  a  gastralgic  nature.  AUbutt  traces  an  affinity  of  gas- 
tralgia  with  the  "  dartrous  "  diathesis,  and  phthisis,  as  well  as  with  gout 
and  rheumatism. 

Symptoms. — The  prominent  symptom  of  gastralgia  is  epigastric  pain, 
varying  much  in  its  severity  and  characters,  usually  paroxysmal,  and 
coming  on  either  at  regular  or  irregular  intervals,  though  in  many 
cases  there  is  never  complete  relief.  The  attacks  are  not  unfrequently 
nocturnal.  During  the  paroxysms  the  suffering  may  be  extreme,  espe- 
cially in  cases  of  hysteria  or  gout.  Food  frequently  gives  decided  relief, 
the  pain  returning  as  the  stomach  becomes  empty.  Sometimes  indiges- 
tible substances  afford  more  ease  than  those  which  are  digestible  and 
soothing.  Some  patients,  however,  suffer  intensely  when  they  take 
anything,  or  after  particular  articles,  such  as  hot  tea,  and  the  suffering 
after  food  may  be  so  great  as  to  lead  to  abstinence,  and  then  to  distaste 
for  and  aversion  to  food — anorexia  nervosa.  Pressure  generally  I'elieves, 
especially  when  made  firmly  and  continuously,  but  there  may  be  much 
superficial  tenderness  or  liypera3sthesia.  The  pain  often  radiates  along 
the  spinal  nerves,  and  these  may  even  be  chiefly  affected,  indicated  by 
cervico-brachial  and  intercostal  neuralgia.  Various  curious  sensations 
are  often  complained  of  in  the  epigastrium,  such  as  sinking  and  the  like. 
During  the  severe  attacks  of  pain  spasmodic  movements  of  the  stomach 
and  bowels  may  be  observed,  with  cramps  of  the  abdominal  muscles. 
Symptoms  usually  I'egarded  as  dyspeptic  are  habitually  present  in  most 
cases,  such  as  acid  and  gaseous  eructations,  voluminous  flatulency, 
borborygmi,  heartburn,  or  pyrosis ;  Allbutt,  however,  looks  upon  these 
phenomena  as  frequently  of  a  neurotic  character.  The  tongue  may  be 
fairly  natural.  In  certain  cases  chronic  vomiting  is  sometimes  a  very 
distressing  symptom  ;  and  not  uncommonly  a  morbid  craving  exists  for 
improper  and  indigestible  articles  of  food.  Vomiting  is  sometimes  a 
climax-symptom  in  gasti-algia,  and  may  remain  after  this  complaint  has 
passed  away.  The  bowels  are  generally  very  constipated.  Frequently 
other  neurotic  disturbances  are  observed,  such  as  migraine,  asthma, 
cardiac  disorder  or  angina  pectoris.  In  some  instances  there  is  con- 
siderable emaciation,  especially  if  food  is  not  taken ;  but  it  is  remai-kable 
what  a  slight  degree  of  wasting  may  attend  the  chronic  vomiting  of 
hysterical  cases.    Aortic  pulsation  is  often  present. 
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II.  Si'ASM  OK  Cramp  of  the  Stomach. 

Etiology. — This  complaint  differs  fi'om  gasti'.ilgia  in  being  an  acute 
affection,  attended  with  spasmodic  contraction  of  the  walls  of  the  stomacli, 
which  may  be  excited  by  indigestible  or  ix"ritating  food  or  drink,  or  in 
some  individuals  by  special  articles  of  diet,  ordinarily  quite  harmless  ; 
drinking  excess  of  cold  water,  or  indulging  too  freely  in  ices,  especially 
when  the  stomach  is  empty  ;  acrid  secretions  in  the  stomach  ;  flatulent 
distension  ;  mental  emotion  ;  and  gout. 

Symptoms. — Thei'e  is  intense  pain,  which  comes  on  suddenly  in  a 
series  of  paroxysms  with  remissions,  being  of  a  griping,  constrictive,  or 
twisting  character.  It  is  most  marked  near  the  pylorus,  but  may  be  felt 
running  across  the  epigastrium,  or  even  up  along  the  resophagus.  Pi'es- 
siire  gives  marked  relief,  the  patient  either  sitting  up  and  making  firm 
pressure  over  the  stomach,  Ij'ing  upon  the  abdomen,  or  tossing  and 
rolling  about.  Often  a  feeling  of  sickness  is  exjaerienced,  and  the  pain 
may  be  eased  by  vomiting.  More  or  less  prostration  is  frequently 
observed,  and  occasionally  even  severe  collapse,  witli  cold  and  clammy 
sweats,  a  very  feeble  and  slow  pulse,  and  fluttering  of  the  lieai't,  whicli 
condition  may  actually  terminate  in  death.  Sometimes  the  spasmodic 
movements  of  the  stomacli  can  be  felt  externally.  If  they  continue  foi- 
some  time  a  little  soreness  and  tenderness  remain,  but  these  sensations 
soon  pass  off. 

Treatment. — Should  there  be  any  irritating  materials  in  the  stomach, 
an  emetic  of  sulphate  of  zinc  or  mustard,  witli  plenty  of  lukewarm  water, 
should  be  given  immediately.  A  combination  of  aromatic  spirit  of 
ammonia,  s})irit  of  chloroform,  and  tincture  of  opium,  witli  some  car- 
minative, will  genei'ally  relieve  the  pain.  If  there  is  acidity,  carbonate 
of  sodium  or  magnesium  may  also  be  administered.  A  little  brandy  or 
gin  with  hot  water  is  often  very  beneficial.  The  continuous  external 
application  of  diy  heat  over  the  abdomen,  hj  means  of  hot  plates,  an 
india-rubber  liot-water  bottle,  or  a  bag  containing  hot  bran  or  salt,  is 
most  soothing.  After  the  attack  it  may  be  well  to  clear  out  the  alimen- 
tary canal  by  means  of  a  hvi&\i  purgative. 

III.  Vomiting — Emesis. 

-Etiology. — The  act  of  vomiting  is  excited  either  through  some  reflex 
irritation  ;  or  by  a  direct  disturbance  of  the  vomiting-centre  in  the 
brain,  affecting  the  stomach  through  the  vagus  nerves.  Its  numerous 
causes  may  be  arranged  thus  : — I.  Those  immediately  acting  upon  the 
stomach,  namely,  gastralgic  attacks  ;  irritating  materials  in  its  interior, 
whether  introduced  from  without  or  formed  there  ;  organic  diseases 
of  its  coats  ;  obsti'uction  at  the  pyloric  orifice  ;  external  pressure 
upon  the  organ  ;  or  its  displacement,  for  example,  hernia  of  the 
stomach  through  the  diaphragm.  2.  Reflex  irritation  from  other 
sources,  particularly  the  throat  ;  intestines  (hernia,  worms)  :  perito- 
neum ;  female  genital  organs  (especially  in  connection  with  preg- 
nancy) ;  and  testicles.  Reflex  vomiting  also  accompanies  the  passage 
of  a  gall-stone  or  renal  calculus,  as  well  as  other  complaints  attended 
with  severe  pain.  It  may  arise  in  susceptible  persons  from  any 
unpleasant  smell,  taste,  or  sight  ;  or  even  from  a  sudden  light.  The 
vomiting  which  follows  severe  fits  of  coughing,  especially  in  phthisis. 
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comes  mainly  under  this  head,  but  is  partly  mechanical.  3.  Centric  or 
cerebral  vomiting.  The  chief  causes  coming  within  this  group  are  injury 
to,  or  disease  of  the  brain  or  its  membranes,  especially  meningitis  ;  cere- 
bral anaemia  or  congestion  ;  a  poisoned  state  of  the  blood,  the  poison 
being  either  introduced  from  without  (for  example,  alcohol  and  its  pro- 
ducts, tobacco,  tartar-emetic,  chloroform,  opium  and  its  constituents, 
lobelia),  or  being  generated  within  the  body,  as  in  various  febrile  dis- 
orders, especially  at  the  outset,  urtemia,  or  from  the  inhalation  of  a  hot 
and  tainted  atmosphere  ;  mere  nervous  shock  or  fright  ;  hysteria  and 
other  functional  nei'vous  derangements,  the  vomiting  being  then  pro- 
bably the  result  of  disordered  circulation  ;  and  the  thought  of  unpleasant 
things.  With  regard  to  sea-sichiess  and  allied  forms  of  vomiting, 
such  as  that  brought  on  by  swinging,  these  certainly  come  mainly  within 
the  cerebral  class,  but  several  theories  have  been  propounded  to  explain 
the  occurrence  of  this  symptom  under  these  circumstances.  The  peculiar 
movements,  the  appearance  of  objects  in  motion,  and  the  unpleasant 
odouis  and  sights  usually  present,  probably  all  aid  in  inducing  sea- 
sickness, though  some  authorities  regard  it  as  entirely  due  to  a  peculiar 
disturbance  of  the  cerebral  circulation.  Vomiting  is  a  prominent  symp- 
tom in  migraine  or  sick-headache.  Morning  sickness  is  often  associated 
with  chronic  alcoholism,  being  partly  the  result  of  the  presence  of  dele- 
terious materials  in  the  blood  ;  pax'tly  of  catarrh  of  the  throat  and 
stomach,  the  former  giving  rise  to  fits  of  cough.  It  must  not  be  for- 
gotten that  malingerers  can  sometimes  excite  vomiting  at  will. 

Clinical  Charactees. — It  is  frequently  requisite  to  make  a  thorough 
investigation  with  regard  to  vomiting,  in  order  to  arrive  at  a  correct 
diagnosis  as  to  its  cause,  the  following  particulars  being  noted  : — 1.  The 
times  and  frequency  of  its  occurrence.  2.  The  circnmstayices  under  which 
it  takes  place,  whether  spontaneously  ;  only  when  the  stomach  is  empty  ; 
after  any  food  or  drink,  or  only  after  certain  articles  or  meals,  it  being 
important  also  to  ascertain  the  quantity  necessary  to  induce  vomiting,  and 
how  soon  it  follows  the  introduction  of  the  exciting  materials  ;  in  con- 
nection with  some  obvious  reflex  or  centric  cause,  such  as  cough,  irritation 
in  the  throat,  severe  pain,  a  bad  smell  or  taste,  smoking,  drinking,  or 
mental  disturbance  ;  in  certain  positions,  or  on  change  of  posture.  It 
must  not  be  forgotten  that  many  poisons  excite  vomiting,  and  suspicious 
cases  might  come  under  observation  needing  complete  and  cautious  in- 
vestigation as  to  substances  which  had  been  taken  into  the  stomach,  or 
some  of  these  might  be  required  for  chemical  examination.  3.  The 
sensations  preceding  and  accompanying  the  act,  especially  noting  if  there 
is  any  feeling  of  nausea,  as  well  as  its  degree ;  giddiness  ;  prostration  ; 
or  pain.  4.  The  manner  in  which  the  act  is  performed,  this  being  deter- 
mined by  personal  inspection,  if  possible,  especially  remarking  if  it 
appears  to  be  originated  voluntarily  ;  and  whether  it  is  performed  easily, 
or  with  more  or  less  straining  and  retching.  5.  The  after-effects,  parti- 
cularly as  regards  the  relief  of  gastric  pain  or  its  intensification  ;  and  the 
influence  upon  cerebral  symptoms.  It  may  be  mentioned  here  that  the 
mere  violence  of  vomiting  may  occasion  serious  lesions,  such  as  rupture 
of  the  stomach  or  of  a  vessel,  apoplexy,  or  hernia,  and  it  often  leaves  a 
sense  of  soreness  over  the  abdomen.  6.  Examination  of  the  vomited 
matters.  This  is  of  the  utmost  importance,  and  ought  never  to  he 
neglected,  and  the  same  remark  applies  to  materials  discharged  by 
regurgitation  or  eructation,  or  brought  up  by  the  stomach-pump.  The 
chief  points  to  be  noticed  are  : — a.  The  quantity  rejected,    h.  The  taste, 
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as  perceived  by  the  patient,    c.    Odour,    d.   General  physical  characters, 
as  to  colour,  and  as  to  the  materials  of  which  the  vomited  matters  consist, 
whether  of  diiierent  kinds  of  food,  unaltei-ed  or  in  various  stages  of 
digestion,  decomposition,  or  fermentation  ;  unusual  substances  introduced 
from  without ;  blood  or  altered  blood  ;  gastric  juice  ;    watery  fluid  ; 
mucus;  biliary  matters;  fjeces;  or  morbid  materials, 
such  as  calculi,  worms,  hydatids,  portions  of  growths, 
or  pus.    It  is  also  desirable  to  observe  whether  the  <i%^ 
vomit  is  frothy  or  yeasty  looking,    e.  Chemical  cha-  0  ^ 

racters.    The  reaction  should  always  be  taken  ;  and  c^5^ 
in  certain  cases  it  might  be  desirable  to  make  a     (frr^^^  ffiS 
cliemical  analysis,  in  order  to  determine  the  pi'csence  oo^ 
of  products  of  digestion  or  fermentation,  gases,  bile,  ES£B 
sugar,  urinary  compounds,  or  inorganic  or  organic  ^ 
])()isons.    Of  course  in  any  case  of  susjDected  poison-  Sarciii:c. 
ing  a  complete  analysis  of  this  kind  must  be  per- 
formed. /.  Microscopical  characters.   The  chief  microscopic  elements  to  be 
looked  for  in  vomited  matters  are  blood-corpuscles,  pus- cells,  cancer- 
cells,  echinococci,  and  sarcina^"  or  torulse.    The  microscope  is  also  of  use 
in  detecting  certain  poisonous  substances.    Sarcince  (Fig.  23)  are  vege- 
table growths,  and  appear  as  little  oblong  I'ectangular  bodies,  in  shape 
resembling  minute  wool-packs,  being  divided  into  four  equal  parts  by 
cross  lines  which  correspond  to  dissepiments,  these  being  again  sub- 
divided by  fainter  lines,  so  that  in  all  they  make  up  64  divisions,  each 
ultimate  particle  consisting  of  an  elementary  square  cell.    Sarcinaj  ai-e 
only  found  in  acid  vomit,  which  usually  presents  well-mai-ked  signs  of 
having  undergone  fermentation,  and  they  are  most  frequently  observed 
in  connection  Avith  pyloric  obstruction. 

Diagnosis. — By  attention  to  the  particulars  just  considered,  aided  by 
the  history  of  the  case,  the  other  symptoms  present,  and  the  physical 
signs,  the  cause  of  vomiting  can  generally  be  satisfactoiily  made  out. 
It  is  requisite,  however,  to  point  out  the  chief  distinctions  between 
cerebral  and  gastric  vomiting.  1.  Nausea  usually  precedes  and  attends 
the  latter ;  but  is  often  absent  in  the  case  of  the  former.  2.  The 
accompanying  symptoms  in  the  one  case  point  chiefly  to  the  alimentary 
canal,  and  especially  to  the  stomach ;  in  the  other  to  the  brain,  head- 
symptoms  being  jjrominent.  3.  The  act  of  vomiting  generally  relieves 
any  nausea,  giddiness,  or  headache  which  may  precede  it,  when  it  is 
gastric  in  origin;  such  is  not  the  case  with  cerebi'al  vomiting. 

Treatment. — Vomiting  occurs  under  such  a  variety  of  circumstances 
that  little  more  can  be  done  liere  than  to  indicate  the  s-eneral  jirinciples 
upon  which  its  treatment  should  be  conducted.  1.  The  cause  must  be 
sought  out,  and  removed  if  possible.  Thus  an  emetic  is  not  uncommonly 
one  of  the  best  i-emedies,  in  order  to  clear  out  the  stomach  of  iriitant 
matters.  Any  reflex  excitement  must  also  be  subdued.  Patients  should 
be  told  to  aid  voluntarily  in  sujipressing  vomiting  as  much  as  they  can ; 
being  also  warned  against  bringing  it  on  by  coughing  or  any  such  act. 
2.  Attention  to  diet  is  all  important.  By  withdrawing  food  altogether, 
or  only  giving  vei-y  small  quantities  of  cool  or  iced  liquids,  especially 
milk  with  lime-water  or  soda-water,  or  brandy  with  weak  beef-tea  or 
beef-juice,  sickness  may  often  be  eSiectually  stopped.  It  is  particulai^ly 
necessary  to  inquire  into  the  feeding  of  children,  as  vomiting  in  these 
subjects  is  so  commonly  due  merely  to  errors  in  this  respect.  Koumiss 
is  of  unquestionable  service  in  some  cases  of  vomiting ;  and  butter-milk 
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in  others.  The  administration  of  artificially  digested  food  frequently 
proves  of  great  benefit.  In  hysterical  vomiting  forced  feeding  is 
sometimes  required.  3.  It  may  be  useful  in  treating  vomiting  to  attend 
to  certain  general  matters,  such  as  position,  rest,  and  free  ventilation. 
Especially  is  this  the  case  with  regard  to  cerebral  vomiting  and  sea- 
sickness, against  which  absolute  rest  in  the  horizontal  postui'e,  with  a 
free  supply  of  fi'esh  air,  may  afford  some  protection.  Pressure  by 
means  of  a  girdle  across  the  abdomen  has  been  recommended  to  pi-event 
sea-sickness.  4.  The  chief  direct  remedies  for  the  relief  of  vomiting  are 
the  sucking  of  small  lumps  of  ice  ;  effervescent  draughts  with  hydi'ocyanic 
acid,  or  the  latter  with  a  small  quantity  of  mucilage  or  iced  water ;  iced 
champagne  or  brandy  with  soda-water  ;  opium,  either  in  the  form  of  pill, 
as  the  tincture  or  liquor  opii  sedativus  along  with  other  remedies,  or  in 
an  enema  with  starch  ;  morphine  in  pill  or  solution,  or  by  hypodermic  in- 
jection ;  chloi'of orm ;  creasote  in  drop  doses  in  the  form  of  pill ;  sulphurous 
acid,  sulphite  of  sodium  or  hyposulphite,  carbolic  acid  oi-  sulpho-carbo- 
lates,  should  the  vomiting  be  associated  with  sarcina^  or  torulae  ;  or 
nux  vomica  or  minute  doses  of  strychnine,  the  last-mentioned  proving 
wondei-fully  efficacious  in  some  instances,  after  all  other  remedies 
have  failed.  Salts  of  bismuth,  magnesia,  solution  of  potash  or  soda, 
bicarbonate  of  sodium,  or  oxalate  of  cerium,  are  also  valuable  under 
certain  conditions.  Ui-.  Riuger  recommends  in  many  forms  of  vomiting 
di'op  doses  of  ipecacuanha  wine,  every  hour,  or  three  times  a  day 
according  to  circumstances  ;  in  others  he  finds  ai'senic  useful.  In  some 
forms  of  chronic  vomiting,  oxide  or  niti-ate  of  silver  in  minute  doses 
may  prove  beneficial.  Innumerable  supposed  remedies  have  been 
recommended  for  sea-sickness,  and  amongst  the  most  recent  are  cocaine 
and  antipyrin.  It  is  desirable  to  make  all  draughts  intended  to 
relieve  vomiting  as  small  and  as  agreeable  to  the  taste  as  possible. 
5.  External  applications  over  the  epigastrium  are  sometimes  beneficial 
in  treating  sickness,  especially  sinapisms,  a  small  blister,  cold  by  means 
of  the  ice-bag,  friction  with  chloroform  or  belladonna  liniment,  or  the 
enderniic  application  of  morphine. 


IV  H^JIATEMESIS. 


.Etiology. — Blood  may  find  its  way  into  the  stomach  under  a  variety 
of  circumstances.  As  a  rule  it  comes  from  the  vessels  of  this  organ, 
being  usually  capillary  in  its  origin,  but  sometimes  due  to  the  erosion 
or  rupture  of  a  large  vessel ;  the  blood  may,  however,  be  derived  from 
other  sources.  The  causes  of  hiematemesis  may  be  thus  classified: — 
1.  Traumatic,  from  external  violence  over  the  epigastrium.  2.  JJiseased 
conditions  of  tJie  blood,  especially  in  yellow  fever.  3.  Vicarious, 
particularly  in  connection  with  deficient  menstruation.  4.  Injury  by 
foreign  bodies  or  destructive  chemical  agents  which  have  gained  access 
into  the  stomach.  5.  Abnormal  conditions  affecting  the  stomach  itself. 
Thus  hfemorrhage  may  be  the  result  of  violent  vomiting  and  retching ; 
congestion  from  any  cause  ;  inflammation  ;  ulceration  ;  cancer  ;  or 
rai-ely  atheroma  of  the  vessels,  embolism  or  thi'ombosis,  or  varicose 
veins  in  the  stomach.  6.  Diseases  of  other  organs  and  structures, 
especially  those  in  the  vicinity  of  the  stomach.  These  chiefly  act  by 
inducing  extreme  mechanical  congestion,  which  may  follow  any  great 
obstruction  of  the  poi'tal  circulation,  but  especially  that  due  to  ciri-bosis 
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of  the  liver,  thrombosis  of  the  portal  vein  or  its  branches,  pressure  upon 
the  portal  ti'unk  or  vena  cava  inferior,  and  long-continued  cardiac  or 
pulmonaiy  affections.  Acute  atrophy  of  the  liver  is  often  attended 
with  hasmatemesis,  which  is  then  j^artly  due  to  the  state  of  the  blood. 
Splenic  disease  may  oi'iginate  this  sj'mptom  in  both  ways.  Sometimes 
a  neighbouring  disease,  such  as  cancer  of  the  pancreas,  destroys  the 
coats  of  the  stomach,  and  thus  opens  its  vessels.  Occasionally  an 
abdominal  or  thoracic  aneurism  bursts  into  this  organ,  or  more  com- 
monly a  thoracic  aneuiism  opens  into  the  oesophagus.  It  is  stated  that 
an  omental  hernia  may  drag  the  stomach  downwards,  and  thas  cause 
lijemorrhage  by  lacerating  the  mucous  membrane.  7.  It  must  not 
be  forgotten  that  blood  may  be  swallowed^  coming  either  from  the 
oesophagus,  mouth,  throat,  nose,  or  respiratory  organs.  The  blood  of 
:animals  is  also  purposely  swallowed  sometimes,  either  by  hysterical 
girls  or  by  malingerers,  being  afterwards  rejected  by  vomiting. 

S VMi'TOMs. — Haemorrhage  into  the  stomach  may  not  be  attended  witli 
any  external  indications,  either  because  the  blood  is  poured  out  sa 
abundantly  as  to  kill  instantly;  or,  on  the  other  hand,  Ijecause  it  is  in 
very  small  quantity.  In  the  majority  of  cases,  but  not  always,  there  is 
either  some  obvious  cause  of  the  haemorrhage;  or  it  is  pi-eceded  by 
symptoms  referable  to  the  stomach,  or  by  signs  of  organic  disease  in  its 
vicinity.  Usually  the  blood  is  rejected,  either  by  a  mere  act  of  regurgi- 
tation, or  in  most  cases  by  more  or  less  violent  vomiting,  though  it  must 
be  remembered  that  this  act  may  be  the  cause  of  the  bleeding.  The 
quantity  of  blood  discharged  necessarily  varies  much,  and  it  is  generally 
more  or  less  mixed  with  food  and  other  materials.  Its  characters  are 
in  the  majority  of  cases  very  distinctive,  it  being  non-aerated;  brown 
or  black  in  colour;  grumous,  often  i-esembling  "coffee-grounds,"  soot, 
or  tar ;  and  acid  in  reaction.  Should  the  blood  be  coagulated,  the  clots 
are  bi'oken  up,  irregulai',  tirm,  and  heavy.  On  microscopical  examination 
the  red  corpuscles  are  seen  to  be  much  altered  in  shape  or  destroyed, 
.and  pigment  granules  are  abundant.  Most  of  these  characters  depend 
upon  the  action  of  the  gastric  juice  on  the  blood.  If  the  blood  is  dis- 
charged immediately  or  soon  after  its  escape  into  the  stomach,  it  may 
be  quite  bright  and  unaltered,  or  only  slightly  changed.  Commonly 
some  of  it  passes  on  into  the  bowels,  giving  rise  to  tarry  stools.  The 
.genei'al  symptoms  indicating  loss  of  blood  will  of  course  be  pi-esent  in 
proportion  to  the  extent  of  the  hfemorrhage. 

Diagnosis. — The  most  important  matter  is  to  distinguish  between 
hannatemesis  and  hoimoplysif;,  which  can  usually  be  done  by  a  considera- 
tion of  the  following  points,  but  it  must  be  remembered  that  they  may 
occur  together: — 1.  The  age  of  the  patient,  hfematemesis  being  moi'e 
frequent  later  in  life  than  hsemoptysis,  except  in  the  case  of  young 
women  who  are  the  subjects  of  perforating  ulcer.  2.  The  precious  and 
existing  symptoms,  as  indicating  some  condition  likely  to  give  rise  to  one 
or  other  form  of  hfemorrhage  ;  and  also  the  symptoms  immediately  pre- 
monitory to  the  attack,  in  the  one  case  pointing  generally  to  the  stomach, 
in  tlie  other  to  the  lungs.  3.  The  mode  of  discharge  of  the  blood,  whether 
by  coughing  or  vomiting.  It  must  be  remembered,  however,  that 
v(_)niiting  ma}^  be  excited  by  the  cough  in  hasmoptysis  ;  or  some  of  the 
blood  may  be  swallowed  and  afterwards  rejected  from  the  stomach. 
4.  The  characters  of  the  blood,  as  already  described,  with  reference  to 
■colour,  aeration,  general  aspect,  reaction,  and  microscojjic  appearances. 
•5.   In  haemoptysis  some  blood  usually  continues  to  be  discharged  in  the 
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expectoration  for  a  certain  time  after  the  main  bulk  has  been  expelled ; 
which  is  not  the  case  in  ha^matemesis.  6.  Along  with  hfematemesis 
altered  blood  is  usually  seen  in  the  stools.  7.  Careful  physical  eocamina 
tion  will  often  reveal  some  organic  cause  likely  to  give  rise  either  to 
pulmonary  or  gastric  litBrnorrhage  ;  and,  in  connection  with  the  former, 
there  may  be  rales  indicating  the  presence  of  blood  in  the  bronchial  tubes. 

As  regards  the  cause  of  hfematemesis,  this  can  only  be  made  out  by 
a  thoi-ough  consideration  of  the  case  in  all  its  details.  Blood  coming 
from  the  tliroat  or  nose  may  be  usually  detected  by  local  examination 
of  these  parts.  It  is  necessary  to  warn  against  mistaking  the  colour 
due  to  altered  bile  or  iron  for  that  of  blood. 

Treatment. — The  principles  of  treatment  in  hasmatemesis  are  the 
same  as  for  other  hcemorrhages.  In  addition  to  bodily  rest,  the  stomach 
must  be  kept  in  a  state  of  absolute  repose  in  severe  cases,  nutriment 
being  administered  only  by  the  rectum ;  in  less  dangerous  cases  very 
small  quantities  of  cool  or  iced  liquids  being  alone  permitted.  The 
patient  should  swallow  small  lumps  of  ice  at  frequent  intervals.  The 
most  efficient  haemostatics  are  tannic  or  gallic  acid  or  acetate  of  lead  in 
full  doses,  combined  with  opium ;  pyrogallic  acid ;  hamamelis ;  oil  of 
turpentine ;  tincture  of  perchloride  of  iron  ;  and  ergotine,  ergotinine,  or 
sclei'otic  acid  administered  subcutaneously.  It  is  necessary  to  warn 
against  giving  any  medicines  by  the  stomach  if  they  are  not  actually 
required,  or  if  they  seem  to  cause  irritation.  Ice  may  be  applied  care- 
fully over  the  epigastrium.  It  is  very  important  to  check  any  violent 
efforts  at  vomiting,  by  means  of  hydrocyanic  acid  with  mucilage,  mor- 
phine internally  or  by  subcutaneous  injection,  or  an  enema  containing 
tincture  of  opium  ;  at  the  same  time  a  sinapism  being  applied  over  the 
epigastrium.  In  cases  of  capillary  ha^moi-rhage,  dependent  on  con- 
gestion of  the  stomach  from  portal  obstruction,  a  saline  purgative  is 
useful,  or  an  aperient  enema.  Should  stimulants  be  required,  they  are 
best  administered  by  enemata.  Vicarious  hjemorrhage  must  be  treated 
on  ordinary  principles. 

V.  Dyspepsia — Indigestion. 

Etiology.  —  Difficulty  and  imperfection  in  the  digestive  pi'ocess  arise 
under  a  great  variety  of  circumstances,  either  in  connection  with  the 
stomach,  the  intestines,  or  both  ;  and  aifecting  all  articles  of  diet  alike, 
or  only  special  elements  of  food.  In  ordinaiy  language  the  terms 
dyspepsia  or  indigestion  have  a  very  indefinite  meaning,  but  ai'e  supposed 
to  signify  a  group  of  symptoms  depending  upon  interference  with  the 
gastric  digestion,  and  in  this  sense  the  sixbject  will  at  present  be  alone 
considered.  In  many  instances  such  symptoms  are  merely  due  to 
functional  distui'bance  of  the  stomach,  or  at  all  events  no  obvious  organic 
disease  can  be  detected,  and  it  is  to  this  class  of  cases  that  the  terms  are 
often  limited  ;  the  same  symptoms,  however,  are  commonly  associated 
with  diifei-ent  foi'ms  of  organic  mischief,  and  in  the  subsequent  remarks 
on  this  subject  it  will  be  impossible  to  avoid  alluding  to  these  lesions. 
It  will  thus  be  obvious  that  dyspepsia  is  not  an  independent  disease,  and 
to  i-egard  it  as  such  is  a  sei'ious  error. 

The  causes  of  dyspepsia  in  general  may  be  conveniently  grouped  under 
certain  heads,  according  to  the  following  arrangement : — 

1.  Disorders  connected  with  the  diet, namely,  excessive  eating;  too 
rapid  eating  ;    insufficient   mastication  and  ensalivation,  this  being 
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especially  associated  with  the  habit  of  "  bolting  "  food,  or  being  dae  to 
absence  or  irregularity  of  teeth,  particularly  in  old  people  ;  irregularity 
in  meals,  or  their  being  taken  too  frequently  or  the  reverse ;  and 
improper  quality  of  food.  The  last  may  depend  upon  the  nature  of  the 
food  itself  ;  the  manner  in  which  it  is  cooked  ;  or  upon  its  having  under- 
gone fermentation  or  decomposition.  Liquids  not  uncommonly  cause 
indigestion,  and  special  mention  must  be  made  of  the  habit  of  taking 
much  soup  ;  of  drinking  lai'ge  quantities  of  cold  water  or  other  drinks 
with  meals,  by  which  the  gastric  juice  is  much  diluted  ;  of  excessive 
indulgence  in  tea,  or  sometimes  in  coffee ;  and  of  abuse  of  alcohol, 
particulai'ly  when  spirits  are  taken  at  frequent  intei'vals,  strong  or  but 
little  diluted.  Injudicious  use  of  sharp  condiments  with  food  sometimes 
originates  dyspepsia.  Idiosyncrasy  causes  some  individuals  to  suffer 
after  special  ai'ticles  of  diet,  which  are  usually  easily  digestible,  such  as 
milk  or  eggs. 

2.  Alterations  in  the  gastric  juice.  This  secretion  may  be  in 
excess ;  dcHcient,  even  to  complete  suppression  ;  or  of  abnormal  quality. 
The  principal  changes  in  quality  ai'e  the  presence  of  excess  of  acid; 
deficiency  of  acid,  pepsine,  or  both  ;  admixtui'e  with  abundant  mucus 
secreted  by  the  stomach,  which  may  even  render  the  gastric  juice 
alkaline;  and  the  addition  of  unusual  ingredients.  These  alterations 
result  from  : — a.  Organic  affections  of  the  stomach,  especially  mechanical 
congestion  ;  gastric  catarrh  or  inflammation;  degeneration  and  atrophy 
of  the  secreting  glands  ;  degeneration  of  the  vessels  ;  ulcex'ation ;  and 
cancer,  h.  Morbid  contiitions  of  the  blood,  as  in  renal  disease,  diabetes, 
pyrexial  conditions,  gout,  anasmia.  c.  General  want  of  tone,  tvith  debility . 
d.  Nervous  disturbance.  The  late  Dr.  Fothergill  believed  that  dyspepsia 
not  unfrequently  has  a  reflex  origin,  in  connection  with  ovarian,  irrita- 
tion. Di*.  Allbutt  regards  many  cases  of  so-called  dysjDepsia  as  being 
of  a  neurotic  character,  the  neurosis  causing  disordered  work  and 
secretions  in  connection  with  the  stomach. 

3.  Changes  affecting  the  movements  of  the  stomach.  The  expul- 
sive power  of  the  stomach  may  be  intei'fered  with,  in  consequence  of 
want  of  muscular  or  nervous  tone,  dilatation,  or  j^yloric  obstruction  ; 
or  its  movements  are  ii'regular ;  or  the  food  passes  into  the  duodenum 
too  speedily,  before  it  is  pro])erly  digested,  either  in  consequence  of 
undue  excitability  of  the  stomach,  or  of  impei'fection  in  the  pyloric 
valve. 

It  is  by  influencing  the  secretory  and  motor  functions  of  the  stomach 
that  many  of  the  ordinary  causes  aid  in  inducing  dyspepsia,  such  as 
sedentary  habits  ;  undue  exertion  either  just  before  or  after  a  meal ; 
habitual  constipation ;  abuse  of  narcotics,  tobacco,  tea,  or  alcohol ; 
excessive  study,  emotional  disturbance,  or  any  form  of  mental  shock ; 
and  venereal  excesses.  Most  important  is  it  to  bear  in  mind  also  that 
dyspeptic  symptoms  may  be  entirely  due  to  disease  of  some  other  organ 
than  the  stomach  ;  and  in  any  case  not  yielding  to  proper  treatment,  the 
condition  of  the  pidncipal  organs  should  be  thoroughly  ascertained. 

Symptoms. — In  the  first  instance  it  will  be  well  to  give  a  general 
outline  of  the  clinical  phenomena  which  are,  in  different  combinations, 
observed  in  cases  of  dyspepsia ;  and  then  to  indicate  the  special 
characters  presented  by  the  main  varieties  of  the  complaint. 

Uncomfortable  or  painful  sensations  are  experienced  over  the  epigas- 
trium, chiefly  after  meals,  either  due  to  the  state  of  the  stomach  itself, 
or  to  its  being  irritated  oi'  distended  by  the  materials  formed  as  the 
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result  of  the  imperfect  digestion.  Not  uncommorily  these  sensations 
are  also  complained  of  over  the  front  of  the  chest,  or  between  the 
shoulders.  There  is  no  tenderness  as  a  I'ule.  In  the  great  majority  of 
cases  appetite  is  impaii-ed  or  lost ;  some  patients,  however,  have  an 
inclination  for  food,  but  cannot  take  any,  or  they  are  obliged  to  confine 
themselves  to  certain  articles  of  diet ;  while  others,  on  account  of  the 
discomfort  which  is  produced,  are  soon  satisfied.  Thirst  is  generally 
absent,  but  may  be  a  prominent  symptom.  From  the  decomposition 
and  fermentation  of  food  result  flatulent  distension,  with  a  sense  of  ful- 
ness and  weight  in  the  epigastrium,  acidity,  heartbui^n,  and  eructations. 
It  is  very  important  to  ascertain  the  characters  of  the  eructations.  They 
consist  of  gases,  various  liquids,  and  undigested  food.  The  gases  are 
either  tasteless  and  odourless,  resulting  from  fermentation  ;  or  they 
have  some  peculiar  smell  and  taste,  of  which  the  chief  are  those 
resembling  fish  or  rotten  eggs,  both  being  associated  either  with 
deficiency  or  arrest  of  secretion,  and  the  last  being  directly  due  to 
decomposition  of  food,  and  the  formation  of  hydric  sulphide.  The 
principal  liquid  eructations  include  the  watery  fluid  of  pyrosis  ;  and 
mattei'S  having  an  acid,  acrid,  rancid,  or  bitter  taste.  Acid  eructations 
indicate  either  that  excess  of  gastric  juice  is  formed  ;  or  moi'e  commonly 
that  the  contents  of  the  stomach  have  undergone  acid  fermentation. 
Butyric  acid  imparts  the  rancid  characters.  Bitter  eructations  are 
probably  due  to  the  presence  of  bile.  Nausea  is  felt  in  many  cases  of 
dyspepsia,  but  vomiting  is  not  a  frequent  symptom,  though  some 
patients  endeavour  to  excite  the  act  after  taking  food,  in  order  to 
relieve  their  discomfort.  The  bowels  are  usually  disturbed  in  their 
functions,  as  indicated  by  constipation,  or  in  some  instances  by  diarrhoea; 
colicky  pains ;  flatulence  and  borborygmi ;  and  the  passage  of  foetid  gas. 
The  tongue,  mouth,  and  throat  are  generally  in  an  abnormal  state,  but 
they  present  diiferent  appearances  in  the  different  varieties  of  indi- 
gestion.   The  breath  is  also  frequently  offensive. 

The  general  and  remote  symptoms  previously  described  as  being 
associated  with  disorders  of  the  alimentary  canal  are  often  present  in 
different  combinations  in  dyspeptic  cases. 

Varieties. — Many  attempts  have  been  made  to  classify  cases  of 
dyspepsia,  but  for  practical  purposes  it  will  be  sufficient  to  adopt  the 
following  arrangement : — 

I.  Acute  Dyspepsia. — This  may  come  on  in  an  individual  habitually 
quite  free  from  dyspeptic  symptoms  ;  or  it  may  be  merely  an  exacerba- 
tion of  a  previously  existing  morbid  state.  It  is  difficult  to  determine 
precisely  what  the  morbid  condition  is  in  many  cases  of  so-called  acute 
dyspepsia,  but  unquestionably  in  a  good  number  of  such  cases  there 
is  gastric  catarrh  ;  while  others  are  merely  instances  of  migraine  or  sich- 
headache.  Some  cases  are,  however,  true  examples  of  simple  dyspepsia, 
arising  either  from  some  error  in  diet ;  or  as  the  result  of  interference 
wath  the  secretion  of  gastric  juice,  owing  to  nervous  disturbance  from 
emotion,  over-exertion,  or  other  causes. 

The  symptoms  differ  much  in  intensity  and  duration,  but  are  liable  to 
be  particulai-ly  severe  in  children.  They  come  on  shortly  after  a 
meal,  usually  in  about  three  or  four  hours,  and  are  more  or  less  of  the 
following  nature : — Uneasiness  or  pain  in  the  epigastrium,  with  a 
feeling  of  heaviness  and  fulness,  or  sometimes  cramp-like  sensations, 
but  no  tenderness ;  complete  distaste  for  food ;  thirst ;  nausea,  or 
vomiting  of  undigested  food  and  other  matters,  such  as  mucus,  acids, 
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or  bile,  which  affords  relief;  eructations  of  gases,  either  tasteless  and 
odourless,  or  like  rotten  eggs,  as  well  as  of  acids ;  heartburn ;  a  large 
and  moist  tongue,  covered  with  a  thick  white  or  yellow  fur,  and  some- 
times presenting  enlai'ged  and  red  papillas ;  disagreeable  taste  and 
breath  ;  constipation  usually,  but  occasionally  diarrhoea  with  colicky 
])ains.  The  general  symptoms  are  usually  very  pi'onounced,  and  thei^e 
is  not  uncommoidy  a  sense  of  extreme  illness  and  depression,  with  a 
certain  degree  of  pyrexia,  the  skin  being  dry.  Herpes  about  the  face 
or  general  urticaria  may  break  out.  The  urine  is  genei'ally  concentrated, 
and  deposits  lithates ;  occasionally  there  is  slight  albuminuria.  In 
infants  there  may  be  high  fever  or  convulsions.  Probably  many  of  the 
cases  of  so-called  gastric  remittent  fever  in  such  subjects  are  mei'ely 
examples  of  acute  dyspepsia,  attended  with  febrile  symptoms  assuming 
a  remittent  type. 

TiiEATMENT. — The  treatment  of  acute  dyspepsia  is  similar  to  that  of 
the  slighter  cases  of  acute  gastric  catarrh,  which  will  be  presently 
described.  It  is  important  to  i-eraove  speedily  all  irritant  matters 
from  the  alimciifai'v  <'ana],  by  means  of  emetics  or  aperients. 

II.  Chronic  Dyspepsia. — 1.  Atonic. — Most  of  the  ordinary  cases  of 
dyspepsia  bekmg  to  this  variety,  being  associated  with  general  debility  ; 
aniemia ;  want  of  tone  in  the  coats  of  the  stomach ;  or  sometimes  with 
degeneration  of  the  peptic  glands.  The  gastric  juice  is  deficient ;  and 
the  muscular  activity  of  the  stomach  is  impaired.  The  sensations  in  the 
epigastiium  are  mainly  those  of  weight,  fulness,  and  discomfort  after 
food,  witliout  actual  pain  or  tenderness,  pressure  often  affoi-ding  relief. 
Not  uncommonly  there  is  in  the  intervals  a  constant  sense  of  sinking  in 
the  epigastrium.  Occasionally  cesophagismus  is  experienced.  Tliere  is 
a  disinclination  for  food,  and  also  not  unfrequently  for  diink.  Digestion 
is  much  delayed,  and  a  quantity  of  foul  gas  is  formed,  as  well  as  acids 
and  rancid  mattei's,  there  being  hence  much  flatulence,  with  various  eruc- 
tations. The  tongue  is  large  and  marked  with  the  teeth,  pale,  flabby, 
moist,  and  usually  more  oi-  less  fuiTcd,  but  it  may  be  quite  clean.  The 
mouth  and  throat  are-  also  often  pallid,  flabby,  and  relaxed  ;  and  the 
breath  is  generally  disagreeable.  As  a  I'ule  there  is  habitual  and 
obstinate  constipation,  the  stools  being  firm,  pale,  deficient  in  bile,  and 
offensive.  The  general  symptoms  are  well-marked  usually,  the  pulse 
being  feeble,  av anting  in  tone,  and  easily  hurried  ;  the  skin  cool,  soft, 
and  clammy,  with  a  tendency  to  coldness  of  the  feet  and  hands ;  and  the 
urine  often  abundant  and  watery.  The  nervous  symptoms  incline 
chiefly  to  languor,  apathy,  and  indisposition  for  any  effort.  Oppression 
across  the  chest,  shortness  of  breath,  cough,  and  palpitation  are  often 
complained  of. 

2.  Irritative. — Probably  in  the  form  of  dyspepsia  thus  named  a  con- 
dition of  chronic  gastritis  is  present  to  a  greater  or  less  degree.  Actual 
pain  or  a  sense  of  burning  is  experienced  in  the  epigastrium,  increased 
by  food,  and  generally  accompanied  with  a  little  tenderness.  Heart- 
burn and  acidity  are  also  common  symptoms.  Appetite  is  impaired, 
but  thirst  is  usually  felt,  especially  for  cool  drinks.  Occasionally 
vomiting  takes  place,  or  it  is  excited  in  order  to  relieve  symptoms; 
while  nausea  is  often  felt.  Eructations  are  frequent,  but  are  not 
offensive  as  a  rule.  The  tongue  tends  to  be  contracted  and  red, 
especially  at  the  tip  and  edges,  with  enlarged  papillae ;  it  may  either  be 
furred  or  clean.  The  throat  also  is  frequently  in  an  irritable  condition, 
being  reddened  and  gi'anular,  or  sometimes  jiresenting  follicular  ulcers. 


632 


THEORY  AND  PRACTICE  OP  MEDICINE. 


Though  constipation  is  the  rule,  from  time  to  time  diarrhoea  with 
colicky  pains  is  apt  to  set  in.  The  skin  tends  to  be  hot  and  dry,  the 
palms  and  soles  having  a  burning  sensation  ;  and  sometimes  a  cutaneous 
eruption  breaks  out.  The  pulse  is  frequent.  The  urine  is  often  con- 
centrated and  deficient  in  quantity,  depositing  lithates  on  standing. 
The  nervous  disturbance  is  chiefly  in  the  direction  of  irritability  and 
petulance,  with  restlessness.    There  may  be  considei'able  emaciation. 

3.  Nervous. — A  variety  of  dyspepsia  has  been  described  by  this  term, 
in  which  the  prominent  symptom  is  pain  after  food,  supposed  to  be 
associated  with  hyper-secretion  of  gastric  juice,  and  observed  chiefly  in 
young  women.  It  seems  to  be  merely  a  form  of  gastralgia ;  and  may 
either  exist  alone,  or  associated  with  other  symptoms  of  dyspepsia. 

4.  One  form  of  indigestion  deserves  special  notice,  which  is  by  no 
means  uncommonly  met  with,  in  which  there  is  an  excellent  appetite, 
and  no  particularly  unpleasant  sensations  are  felt  after  meals,  but  almost 
as  soon  as  food  is  taken  it  seems  to  pass  out  of  the  stomach,  either 
owing  to  this  organ  being  in  an  irritable  condition,  or  to  incompetency 
of  the  2:)ylorus ;  then  rapidly  traverses  the  intestines,  giving  rise  to 
borborygmi  and  colicky  pains  ;  and  is  speedily  followed  by  diai-rhoea, 
the  stools  consisting  chiefly  of  undigested  food.  Hence  there  is  a 
constant  craving  for  food,  and  a  sense  of  considerable  exhaustion  or 
prostration  is  often  experienced  after  the  bowels  have  acted.  In  many 
instances  this  course  of  events  only  occurs  the  first  thing  in  the 
morning ;  in  others  it  follows  every  meal,  and  may  thus  cause  serious 
loss  of  flesh  and  weakness.  In  some  cases  which  have  come  under 
my  notice  the  symptoms  have  been  apparently  due  to  the  habit 
of  excessive  smoking ;  to  over-indulgence  in  hot  tea ;  or  to  abuse  of 
alcohol. 

Treatment. —  This  part  of  the  subject  will  be  discussed  in  the  chapter 
on  the  treatment  of  chronic  gastric  affections. 


Chapter  XXXV. 

ACUTE  GASTRIC  CATARRH^ACUTE  GASTRITIS. 

Etiology. — Exciting  causes. — I.  The  ordinary  exciting  cause  of  acate 
inflammation  of  the  stomach  is  some  direct  irritation  of  its  mucous  sur- 
face, either  mechanical  or  chemical,  and  set  up  by  food  or  drink,  foreign 
bodies,  or  poisons.  Food  may  excite  inflammation  in  any  of  the  ways 
mentioned  under  acute  dyspepsia.  Certain  ii'ritants  require  special 
notice,  namely,  very  hot  or  cold  substances  ;  alcoholic  liquids,  either 
taken  in  excess  or  insufficiently  diluted;  sharp  condiments;  tartar  emetic 
and  arsenic.  It  must  not  be  forgotten  that  the  last  two  are  frequently 
administered  with  the  intention  of  poisoning,  and  arsenic  may  be  in- 
haled from  certain  papers  used  for  papering  rooms.  2.  More  or  less 
gastric  catarrh  commonly  supervenes  in  the  course  of  various  diseases, 
especially  in  many  of  the  exanthemata,  cholera,  and  yellow  fever ;  and 
sometimes  in  diphtheria,  pneamonia,  puerperal  fever,  gout,  acute  rheu- 
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matisni,  and  othei-  febrile  complaints.  3.  The  membrane  lining  the 
stomach  may  be  affected,  along  with  other  mucous  sui  faces,  as  the  result 
of  taliing  cold.  4.  Drinking  a  large  quantity  of  cold  water  wJnle  the 
body  is  heated  has  been  regarded  as  a  cause  of  gastric  catarrh.  5.  It  has 
been  stated  that  this  affection  occurs  occasionally  as  an  epidemic,  attended 
with  pyrexia.  6.  Gasti'itis  arises  in  connection  with  starvation,  but  is 
then  probably  set  up  indirectly. 

As  reif^vAa  predisposing  causes,  it  may  be  stated  that  children,  elderly 
or  feeble  persons,  and  those  who  habitually  suffer  from  a  disordered 
stomach,  are  more  liable  than  other  indivitluals  to  attacks  of  gastritis 
fi-om  errors  in  diet  and  other  slight  causes. 

Anatomical  Characters. — Acute  gastritis  presents  very  different 
degrees  of  intensity,  and  special  forms  are  also  described,  under  the 
names  catarrhal,  erythematovs,  and  phlegmonous  gastritis.  The  following  is 
a  brief  account  of  the  changes  which  may  be  met  with  in  diff  erent  degrees 
and  combinations.  Hyperaemia  of  the  membrane  has  been  observed 
during  life  in  cases  of  gastritis  where  a  fistulous  opening  into  the  stomach 
existed,  hut  it  may  completely  disappear  after  death.  The  redness  is 
punctifoi'm  or  capillaiy,  and  usually  in  isolated  patches;  in  cases  of 
irritant  poisoning,  however,  intense  redness  may  be  seen  over  the  entire 
surface,  though  generally  more  marked  on  the  top  of  the  ruga\  Small 
extravasations  are  not  uncommon.  There  is  the  usual  cloudiness  oi- 
opacity  observed  in  mucous  inflammations,  with  swelling  and  thicken- 
ing of  the  membrane,  and  diminution  in  consistence.  Superficial  erosions 
0]"  ulcerations,  and  follicular  ulcers  are  visible  in  many  cases.  In  ex- 
ceptional instances,  when  the  inflammation  is  very  intense,  sloughs  form, 
or  suppui'ation  is  set  up  in  the  submucous  tissue.  Very  rarely  a  croiipous 
or  diphtheritic  deposit  has  been  observed.  The  secreting  sti'uctui'es 
undergo  important  changes.  The  cells  and  nuclei  of  the  tubuli  become 
enlarged  and  multiplied,  wliile  numerous  granules  and  fat-globules 
form,  so  that  the  tubuli  are  distended.  The  solitaiy  and  lenticular 
glands  are  much  increased  in  size.  Gasti'ic  juice  is  not  propei'ly  seci'eted, 
but  the  sui-face  of  the  membrane  is  usually  covered  with  a  thick  ropy 
mucus,  alkaline  in  reaction,  and  containing  a  large  number  of  young 
cells.  BetAveen  the  glands  also  there  is  a  multiplication  of  cells,  the 
lymphatic  tissue  being  increased. 

It  will  be  readily  understood  that  the  appearances  vary  greatly,  accord- 
ing to  the  intensity  and  cause  of  the  inflammation.  When  gastritis  is 
the  result  of  irritant  poisoning,  it  often  presents  special  characters,  and 
deposits  of  the  poisonous  substance  may  be  observed,  or  actual  destruc- 
tion of  the  coats  of  the  stomach  may  take  place.  For  a  description  of 
the  appearances  characteristic  of  the  several  poisons  reference  must  be 
made  to  toxicological  works. 

Symptoms. — The  symptoms  attending  inflammation  of  the  stomach  are 
usually  local  and  general,  hut  they  exhibit  wide  differences  in  their 
intensity  and  gravity  in  different  cases.  The  morbid  change  may  vary 
from  a  slight  superficial  catarrh  of  the  mucous  lining  to  an  extensive 
and  violent  inflammation,  and  the  clinical  phenomena  present  cori'esjiond- 
ing  variations  in  degree. 

Local. — Pain  over  the  epigastrium  is  almost  invariable  ;  find  may  be 
very  intense.  In  chai-acters  it  is  often  hot  and  burning;  or  it  shoots  in 
different  directions,  especially  towards  the  back.  In  some  cases  there  is 
mei'elv  a  sense  of  aching'  and  soreness,  or  vineasiness  and  weight.  These 
.sensations  are  increased  by  food,  by  the  act  of  coughing,  or  by  a  deeji 
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inspiration.  They  are  often  relieved  by  vomiting,  bnt  in  some  cases  this 
act  aggravates  the  siiifering,  especially  if  accompanied  with  violent 
retching.  When  the  pain  is  very  intense  there  may  be  spasm  of  the 
abdominal  muscles.  Tenderness  is  always  j^i'esent,  even  when  pain  is 
not  complained  of  spontaneously,  or  there  may  be  a  sense  of  soreness. 
Nausea,  vomiting,  azid  retching  are  prominent  symptoms,  anything  that 
is  swallowed  being  tisually  rejected  at  once  in  severe  cases.  The  vomited 
matters  contain  much  mucus,  saliva,  often  bile,  and  not  uncommonly  a 
little  blood  or  "  coifee-ground  "  matei-ial.  There  is  complete  anorexia, 
with  urgent  thirst,  pai+icularly  for  cool  drinks.  The  tongue  is  frequently 
small,  I'ed,  and  iri'itable,  especially  at  the  tip  and  margins  ;  or  it  may  be 
furred  in  the  centre,  and  smooth,  with  a  tendency  to  dryness  ;  or  large, 
moist,  and  covered  Avith  a  white  fur,  the  papillse  being  enlarged.  The 
mouth  is  slimy,  and  tends  to  dryness  ;  while  an  unpleasant  taste  is  ex- 
perienced. Constipation  or  diarrhoea  may  be  present,  according  to  the 
state  of  the  intestines.    The  lips  are  sometimes  the  seat  of  hei'pes. 

General. — In  some  forms  of  gastritis  premonitory  symptoms  are 
observed,  such  as  chills  or  slight  rigors,  feverishness,  and  general  malaise. 
During  the  attack  pyrexia  is  frequently  present,  though  seldom  to  a 
marked  degree,  except  in  children,  with  restlessness,  headache,  nervous 
depression,  and  sleeplessness.  In  severe  cases,  and  especially  when  the 
inflammation  is  the  result  of  poisoning,  there  is  often  great  prostration 
and  collapse,  with  a  cold  and  clammy  skin,  pinched  and  anxious  features, 
and  a  very  rapid,  weak,  and  small  pulse.  Hiccup  is  sometimes  a  most 
troublesome  symptom  ;  and  the  breathing  may  be  much  hurried. 

Diagnosis. — The  symptoms  above  described,  if  present  to  any  marked 
degree,  are  quite  characteristic  of  gastritis  ;  but  in  mild  cases,  or  when 
mere  gastric  catarrh  occurs  as  a  complication  of  febrile  diseases,  it  may 
be  difficult  to  diagnose  this  alfection  positively.  The  tongue  often  gives 
useful  indications  under  these  circumstances.  When  there  is  much 
pyrexia,  constituting  one  form  of  so-called  gastric  fever,  typhoid  fever 
may  be  simulated  at  first.  An  important  matter  bearing  upon  the  diag- 
nosis of  gastritis  is  the  determination  of  its  cause  in  any  particular  case. 
When  the  charactei-istic  symptoms  of  this  complaint  are  present  in  an 
intense  degree,  it  must  always  be  specially  borne  in  mind  that  they  may 
be  due  to  the  action  of  some  irritant  poison,  either  accidentally  introduced 
into  the  stomach,  or  intentionally  taken  or  administered. 

Prognosis. — Generally  this  is  favourable,  except  when  the  gastritis  is 
the  result  of  poisouing  ;  or  when  it  assumes  a  severe  type,  and  attacks 
persons  who  are  weak,  very  old  or  young,  or  suffering  fi'om  acute  febrile 
diseases.    In  some  cases  gastric  catarrh  tends  to  become  chronic. 

Treatsfent. — 1.  If  there  is  anything  in  the  stomach  causing  irritation, 
the  first  thing  to  be  done  is  to  get  rid  of  this  exciting  cause,  by  means  of 
an  emetic  of  sulphate  of  zinc,  mustard,  or  ipecacuanha,  with  plenty  of 
lukewarm  water  ;  or  by  the  stomach-pump,  if  necessary.  A  purgative 
at  the  outset  is  often  useful,  such  as  a  dose  of  calomel,  followed  by  a 
black  draught,  castor-oil,  or  a  draught  containing  sulphate  and  carbonate 
of  magnesium  5  in  some  cases  an  enema  may  be  advantageously  employed. 
It  is  decidedly  objectionable  to  administer  purgatives  repeatedly,  but,  if 
necessary,  an  enema  may  be  given  from  time  to  time. 

2.  The  patient  should  be  kept  quiet  in  bed,  in  cases  of  any  severity  ; 
and  it  is  most  important  to  alloio  the  stomach  to  remain  in  a  state  of  rest, 
either  complete  or  partial  according  to  the  severity  of  the  attack.  In 
dangerous  cases  no  food  should  be  taken  by  the  mouth,  but  nutrient 


ACUTE  GASTRIC  CATARRH  ACUTE  GASTRITIS. 


635 


enemate,  administered  instead.  If  food  is  permitted,  it  must  be  entirely 
of  a  liquid  character,  or  only  thickened  with  some  farinaceous  substance, 
and  given  in  small  quantities  at  regular  intervals.  Milk  diluted  with 
lime-water  or  soda-water,  or  mixed  with  a  little  arrow-root  or  corn-flour, 
weak  beef-tea,  or  mutton  or  chicken-broth,  are  the  most  suitable  articles 
of  diet.  Peptonized  articles  of  food  are  often  of  the  greatest  value ;  and 
also  the  different  meat- juices  now  in  use.  The  patient  must  be  prevented 
from  drinking  large  quantities  of  water,  which  is  usually  much  craved 
for,  but  may  suck  small  lumps  of  ice  at  frequent  intervals,  and  this  gives 
much  relief.  As  a  rule  stimulants  are  not  required,  but  sometimes 
brandy  in  small  quantities,  well-diluted,  or  mixed  with  soda-water, 
nulk,  or  beef-tea,  seems  to  be  decidedly  beneficial  ;  or  a  little  champagne 
vvith  soda-water  may  be  given.  .Should  there  be  much  prostration,  con- 
siderable quantities  of  alcoholic  stimulants  may  be  called  for,  and  if  the 
stomach  will  not  bear  them,  they  must  be  administered  by  enema. 

3.  The  prominent  symptovis  in  gastritis  are  most  effectually  alleviated 
by  the  administration  of  nntncids  and  gastric  sedatives.  Among  the  most 
serviceable  remedies  may  be  mentioned  a  combination  of  some  prepara- 
tion of  bismuth  with  hydrocyanic  acid  and  opium  or  morphine  ;  iced 
effervescent  draughts,  with  hydrocyanic  acid  and  tincture  of  cardamoms; 
opium  or  morphine  alone  ;  hydrocyanic  acid,  l^^  iij-v,  with  a  little 
mucilage  or  iced  water  ;  magnesia,  the  solution  of  potasli  or  soda,  or  one 
of  the  bicarbonates,  alone  or  in  combination  with  some  of  the  other 
remedies.  One  or  other  of  these  should  be  given  at  intervals  of  from 
two  to  four  hours,  according  to  circumstances,  and  it  is  desirable  to 
make  each  dose  of  the  medicine  as  small  in  quantity  as  possible.  The 
alternation  of  an  effervescent  mixture  with  a  pill  containing  opium  or 
morphine  is  frequently  attended  with  the  best  results.  In  treating 
chddren  of  course  due  caution  must  be  exercised  in  employing  the  powei" 
ful  drugs  just  mentioned. 

4.  Local  treatment. — In  cases  of  severe  gastritis  it  might  be  advisable 
to  apply  a  few  leeches  to  the  epigastrium,  but  venesection  is  never 
requii-ed.  The  constant  application  of  heat  and  moisture  over  this 
region,  by  means  of  poultices,  fomentations,  or  spongio-piline,  is  highly 
beneficial,  and  to  these  applications  anodynes  may  be  added.  Cold 
IS  preferred  by  some  practitioners.  Sinapisms  are  sometimes  of  use,  but 
more  severe  forms  of  counter-irritation  are  of  doubtful  efficacy,  though 
a  small  blister  applied  to  the  epigastrium  may  be  serviceable  for  relieving 
symptoms  in  some  cases.  When  gastritis  arises  from  retrocedent  gout, 
an  attempt  should  be  made  to  excite  inflammation  in  the  joints. 

0.  Much  care  is  needed  during  convalescence  after  gastritis,  as  regards 
diet,  hygienic  management,  and  medicinal  treatment.  Various  renfedies 
employed  in  the  more  chronic  complaints,  which  will  be  hereafter  con- 
sidered, are  of  much  service  if  given  with  due  precautions,  such  as  the 
vegetable  bitters,  alkalies,  acids,  pepsine,  and  preparations  of  iron.  The 
state  of  the  bowels  must  be  attended  to,  and  mild  aperients  administered 
if  required.  Vichy  and  Seltzer  waters  are  often  beneficial,  when  taken 
m  moderation. 
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Chapter  XXXVI. 
CHRONIC  DISEASES  OF  THE  STOMACH. 

I.  Chronic  Gastritis — Chronic  Gastric  Catarrh. 

Different  pathological  conditions  are  included  under  these  terms.  Thus 
there  may  be  merely  mechanical  congestion  and  its  consequences ;  or  a 
true  catarrhal  injlavimation,  which  is  of  very  common  occurrence  ;  or  in 
some  instances  probably  an  eryihematons  condition  exists.  For  practical 
purposes  these  different  states  may  be  conveniently  discussed  together. 
Allusion  may  also  be  made  here  to  a  fibroid  change  in  the  walls  of  the 
stomach  which  is  sometimes  met  with,  occasionally  of  considerable 
extent,  but  usually  localized. 

Etiology. — In  its  more  or  less  chronic  form  gastric  catarrh  is  met 
"with: — 1.  Occasionally  as  the  segiteZ  0/ a?t  acwie  aWacfe.  2.  As  the  result 
of  constant  or  repeated  irritation  of  the  stomach,  particularly  by  indigestible 
food,  tea,  alcohol,  purgatives,  stimulant  and  bitter  medicines,  hot  condi- 
ments, and  arsenic.  3.  In  connection  with  chronic  organic  diseases  of  the 
stomach,  especially  cancer,  ulceration,  and  albuminoid  disease.  4.  From 
interference  with  the  portal  circulation,  which  leads  to  persistent  mechani- 
cal congestion  of  the  stomach  and  its  consequences.  5.  Associated  with 
constitutional  disorders,  particularly  phthisis,  renal  disease,  gout,  syphilis, 
or  any  low  general  condition  of  the  system. 

Anatomical  Characters. — The  colour  of  the  mucous  lining  of  the 
stomach  is  changed,  there  being  increased  vascularity,  and  the  vessels 
may  be  permanently  distended ;  frequently,  especially  if  there  has  been 
mechanical  congestion  as  well,  portions  of  the  surface  are  seen  to  be 
grey,  slate-coloured,  or  almost  black,  from  altered  blood-pigment.  Small 
hsemorrhagic  erosions  ai'e  not  uncommon.  The  surface  is  often  covered 
■with  a  thick  tenacious  mucus.  One  of  the  most  important  changes  is  a 
thickening  of  the  mucous  membrane,  accompanied  with  increased  firm- 
ness and  toughness,  sometimes  so  marked  that  it  has  a  leathery  feel, 
although  there  may  be  at  the  same  time  slight  superficial  softening. 
More  or  less  opacity  is  also  observed,  some  spots  appearing  quite  opaque 
and  white  from  fatty  degeneration.  Mammillation  is  a  common  ap- 
pearance in  the  vicinity  of  the  pylorus.  The  intimate  changes  which 
occur  in  chronic  gastritis  have  been  described  by  the  late  Wilson  Fox, 
Fenwick,  Handfield  Jones,  and  other  observers  as  an  increase  in  the 
interstitial  tissue,  including  the  lymphatic  elements ;  distension  of  the 
solitary  glands ;  alterations  in  the  gland-structures  here  and  thei'e,  in 
the  way  of  fatty  degeneration  and  destruction  of  their  epithelium, 
thickening  of  their  membrane,  contraction  and  puckering,  formation  of 
minute  cysts,  or  atrophy ;  and  sometimes  fatty  degeneration  of  the  entire 
membrane  in  spots,  including  the  small  vessels.  The  mammillation  may 
be  due  to  the  enlarged  glands ;  or  to  contraction  of  the  muscular  fibres 
which  surround  them. 

Symptoms. — The  symptoms  refei-able  to  the  alimentary  canal  which 
are  most  characteristic  of  chronic  gastritis  are  considerable  uneasiness 
over  the  stomach,  amounting  in  some  cases  to  actual  pain,  though  this 
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is  never  severe,  generally  increased  soon  after  meals,  especially  after 
taking  hot  or  spiced  articles  ;  a  certain  degree  of  epigastric  tenderness  • 
a  sense  of  lieat  and  burning,  sometimes  extending  over  the  chest- 
frequent  heartburn   witli  acidity,  and  acid   or  gaseous  eructations' 
impaired  appetite,  the  patient  being  soon  satisfied,  though  there  may  be 
ii  feeling  of  emptiness  and  longing  for  food:  thirst,  especially  for  cool 
drinks,  often  particularly  marked  between  meals  and  in  the  evenino-s  • 
a  small,  bright-red,  raw-looking,  and  sore  tongue,  with  enlarged  and  red 
papilla%  or  the  last  condition  alone,  there  being  usually  more  or  less  fui- 
as  well,  though  in  some  cases  the  tongue  seems  abnormally  clean-  an 
irritable  or  catarrhal  condition  of  the  lips,  mouth,  and  throat  some- 
times accompanied  with  aphtha;  or  follicular  ulceration  ;  hot  a'nd  dis- 
agreeable breath  ;  intestinal  disturbances,  in  the  way  either  of  consti- 
pation with  pale  and  dry  stools,  or  of  diarrhoea  with  lienteric  stools 
as  Avell  as  flatulence,  and  colicky  pains.    There  is  often  a  feelino-  of 
sickness,  but  actual  vomiting  is  only  common  in  certain  forms  of  gastric 
catarrh,  namely,  when  it  is  associated  witli  chronic  alcoholism,  renal 
disease,  or  portal  congestion,  sickness  being  then  frequently  a  pro- 
minent symptom  in  the  mornings  and  after  meals.  In  some  cases  a  laro-e 
amount  of  alkaline  mucus  is  brought  up,  wlien  the  affection  is  termed 
gast7-07-rIui>a. 

The  general  system,  suffers  more  or  less  as  a  rule,  there  beino-  the 
various  nervous  and  reflex  symptoms  previously  described,  often  accom- 
panied with  loss  of  flesh  and  debility ;  sallowness  or  slight  jaundice  - 
a  little  j^yrexia,  especially  in  the  evenings  and  after  food  or  stimulants' 
accompanied  with  a  dry  and  harsh  skin,  a  sense  of  burnino-  in  the  palms' 
and  soles,  and  flushing  of  the  face.  The  urine  is  frequently  disordered 
depositing  urates  abundantly,  or  in  some  cases  phosphates  or  oxalates' 
Cutaneous  eruptions  are  not  uncommon.  Sometimes  signs  of  premature 
general  decay  are  evident. 

II.  Ulcej;  of  the  Stomach. 

Some  writers  describe  all  ulcerations  of  the  stomach  under  one  oToup 
but  it  is  better  to  distinguish  two  chief  forms,  namely,  (a)  the  perforatiiiq 
nicer,  characterized  by  its  tendency  to  perforation  ;  and  (6)  the  chronic 
ulcer,  which  is  attended  with  much  thickening  of  tissues.  There  are 
other  varieties  of  less  importance. 

^nOLOGY  AND  PATHOLOGY.— Oil  the  whole  females  are  more  subject  to 
gastric  ulcer  than  males.  It  is  most  common  between  18  and  25  or  30 
years  of  age  ;  and  in  advanced  life.  The  perforating  ulcer  is  most  fre- 
quent m  young  females ;  the  chronic  in  old  males.  Gastric  ulceration  has 
been  att^ributed  to  intemperance,  bad  living,  a  strain,  and  numerous  other 
causes,  but  generally  on  no  adequate  grounds.  As  a  rule  the  morbid 
condition  cannot  be  traced  to  any  definite  cause.  I  have  known  o-astric 
ulcer  follow  dilatation  of  the  stomach  from  pyloric  obstruction. 

With  respect  to  the  -pathology  of  the  disease  there  is  much  doubt,  but 
gastric  ulcer  is  considered  by  most  authorities  to  originate  in  an  inter- 
ference with  the  supply  of  blood  to  a  portion  of  the  mucous  membrane 
of  the  stomach,  the  vitality  of  which  becomes  thus  impaired,  so  that  it  is 
acted  upon  by  the  gastric  juice  and  destroyed,  the  deeper  tissues  beino- 
subsequently  involved ;  in  fact,  a  local  self-digestion  of  the  stomach 
takes  place,  especially  if  the  gastric  juice  is  hyper-acid,  as,  accordino-  to 
recent  observations,  it  is  said  always  to  be,  and  Reigel  maintains  that 
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•clironic  ulceration  is  due  to  hyper-acidity  alone.  Imperfect  vascular 
supply  may  result  from  lisemori'hage ;  embolism  or  thrombosis ; 
degeuei'ation  or  narrowing  of  the  arteries ;  or,  rarely,  submucous  sup- 
puration. It  has  also  been  attributed  to  local  spasm  of  a  vessel.  Some 
pathologists  I'egai-d  ulceration  of  the  stomach  as  being  invariably  the 
consequence  of  inflammation.  Possibly  some  local  injury  starts  the  pro- 
■eess  in  cei'tain  cases.  It  has  also  been  attributed  to  the  action  of 
micrococci,  which  have  been  found  in  the  mai'gins  of  gastric  ulcers. 

Anatomical  Characters. — The  perforating  ulcer,  or,  according  to  some 
.authorities,  the  early  stage  of  ulceration,  may  be  seen  in  various  stages  of 
tlestraction  of  the  coats  of  the  stomach,  beginning  with  the  mucous 
membrane  and  extending  towards  the  peritoneum.  Its  edges  are  even 
.and  clean-cut,  as  if  punched  out,  without  aiiy  thickening,  and  as  each 
subsequent  coat  is  destroyed  over  a  smaller  area  than  that  above  it,  the 
ulcer  has  a  somewhat  conical  shape,  the  a})ex  being  next  the  peritoneum, 
and  the  margin  of  each  layer  being  Avell-defined.  Tlie  floor  is  smooth, 
but  maj'  be  slougliy  or  covered  with  extravasated  blood. 

After  the  chronic  nicer  has  existed  for  some  time,  its  margins  and  floor 
become  greatly  thickened  and  indiirated,  owing  to  the  formation  of  a 
nucleated  and  granular  substance,  which  subsequently  develops  into 
imperfect  fibrous  tissue.  The  different  layers  become  matted  together 
•over  a  variable  extent,  but  the  ulcer  remains  distinctly  conical  or  funnel- 
shaped,  the  mucous  membrane  being  inverted.  Granulations  are  some- 
times seen  on  its  surface.  It  is  important  to  notice  that  in  this  condition 
•of  the  ulcer  firm  adhesions  tend  to  form  between  the  stomach  andneigh- 
boui'ing  organs,  by  which  the  evils  of  perforation  are  prevented. 

The  superficial  form  of  gastric  ulcer  is  usually  cii'cular  or  oval  at  first, 
but  it  may  become  irregular,  either  from  extension  or  from  the  coales- 
•cence  of  two  or  more  ulcers.  The  size  generally  varies  fi'om  \  inch  to 
1  or  1^  inch  in  diameter,  but  it  may  reach  as  much  as  5  or  G  inches  in 
length.  Usually  there  is  only  one  ulcer,  but  two  or  more  are  sometimes 
found,  or  cicati'ices  of  former  ulcers  may  be  observed. 

The  most  fi'cquent  seats  of  gastric  ulcer  ai'e  the  posterior  surface,  the 
neighbourhood  of  the  smaller  curvature,  and  the  vicinity  of  the  pylorus; 
it  is  rare  on  the  anterior  surface,  near  the  greater  curvature,  or  at  the 
cardiac  end.    Chronic  ulcer  is  most  frequent  near  the  pylorus. 

The  miicous  membrane  around  the  ulcer  may  be  quite  healthy  ;  or  it 
presents  signs  of  h^moii'hage  and  extravasation  of  blood,  polypoid 
vegetations,  or  acute  or  chi-onic  catarili. 

Cicatrization  frequently  occui's,  generally  by  granulation,  and  the 
■cicatrix  may  be  either  smooth  or  puckered,  or  it  may  give  rise  to  much 
thickening,  contraction,  and  alteration  in  the  foi-m  of  the  stomach,  in 
some  instances  leading  to  stricture,  especially  at  the  pyloric  end,  or 
causing  the  organ  to  assume  various  distorted  shapes.  Sometimes  a 
gastric  ulcer  does  not  completely  cicatrize  ;  or  it  heals  at  one  spot,  while 
extending  in  another  direction. 

Perforation  is  very  liable  to  happen  if  there  is  no  thickening  or  adhe- 
sion, especially  when  the  ulcer  is  so  situated  that  it  is  subject  to  much 
disturbance  by  movement  and  distension  of  the  stomach,  or  where  adhe- 
sions cannot  easily  form,  as  in  the  anterior  wall  or  near  the  smaller 
curvature.  When  perforation  takes  place,  the  pei-itoneum  forms  a  small 
slough,  and  then  gives  way  by  a  small  sharply  defined  or  slightl}'  toni 
opening.  If  adhesions  have  formed,  the  coats  of  the  stomach  may  be 
<lestroyed    completely    without  any  immediate   harm  resulting,  and 
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distended  in  the  form  of  a  pone]i          ^'"^kened    peritoneum  becomes 

more  or  less  iU-deiiS  ^^Z^i      ^pS^'irr"?      "'"f  ^  ^^"1 
ulceration.    The  symptoms  which  ai'e  .s  oo!;,  f 
summarized:— 1.  Severe  locihVpd  rl-  ulcer  may  be  thus 

gnawino-,  or  bnrnii  o  Xrncter  n  fl  i  ^"  epigastrium,  cf  aching, 
prostration;    "  st™    l^ufS^^^^  sickness  and 

articles,  such  as    ot  tea    2   CoZ      1    '        '  after  certain 

Vomiting,  mi  kHdlrlv  afte^  Tl'r''  ^"^''r^^'"^^^^^'"^  P^'^^^^-^-- 
l.eing  attend;!  wi.r'S^h^^^s^^r^S^rt^a  J;;:"; 
atfordnig  relief  to  the  pain  :  while  the  vomite    mttter  I  ^""""f-^' 

^arnn..ventncnU,  or  fragments  of  the  gastric  t  s^i  es  ■^rwV°"*'- " 
either  due  to  capillary  rupture  or  to  i]  l  ^^^'^^^es  4.  Ha^matemesis, 
generally  followed  by\ne  S  "  Va  J  ^T'""^'  °*  ^  ^"'-^  ^^^'^^l'  ^^"^ 
flatulence,  eructations   iwrosTs  L  ^^-^''^^P^P^ic  symptoms,  such  as 

ocx.asional  diarrW     6  iCeor  r  T'''''^  ^^^^  constipation  or 

may  be  accompain'l  witlfa  I    ,  ^X'T^^^^^^^^^ 

feuiales  with  a  marked  an^Pmic  o 'p)  t  i'  "^f^^^f^^f  aspect,  or  in  youno. 
be.;g  also  usnally  mnclfSS^ui^dt^S::  ^{J^:  ^^^^^^^ 

commonly  felt  a  little  to  the  riChT  oi  /         ■  ^^"^  "lost 

on  the  posterior  surface,  ^    rSS^^iJ'l  "^'^^^ 

.cmales^uSj  l^^e  ^JliaS^t.Sri^lh^^e^r"^^^™"^^?'  ^  ^ 
nicer  pressure  n„t  unconimoniy  giyes  ^J^l  r  !  i 
patients  voluntarily  press  ao-ainst  th  '  "''^'"^'^^ relief,  and  hence  some 
also  diminishes  initid  of  C  Lw  ^^J^^^™ ,  0<^-sionally  food 
observed  when  an  orihce  or  its  vicin  A°  "  %  K  ^"""^mg  is  chiefly 
it  n.ay  be  voluntarily  eiciSdtreleJn  especially  the  pyloric- 

betsveen  the  takingof  food  and   he  snble        T'"  ^^'^"^•'^  -^'^P^-^ 

aggravation  of  suSVrinrvvin  often  t^T't  sicknesi  or 

tim.s,  if  it  is  nenr  ihr.      rV  "^d  cate  the  situation  of  the  ulcer- 

diately;  if':Si^  e z^'i:^    ^^'^  ^^^'^^-^^ 

lustances  the  in-loric  m-ifaVe  i^  ZiZ  ^  If    T  In  some 

becomes  conseVu.m  h  mSed  tl^e  10^  7  "^''^''^^^  -"^1  the  stomach 
cated.    No  dislinct  tumo^^   L^^^^^^  ^^  ''1.      P^-esently  indi- 

-  niuch  thickening  and  i  duriim!  -xbout  f^'^smnally,  when  there 

out  by  careful  manipulatio       iCto  r''°""''         ''''''  ^--^^e 

•special  characters.   Sali vatSn  is  s-dc         '  "  ':^'^"°^-'al,  but  has  no 

tlelicient  in  sulpho-cj^uiicle  ««'"<^times,  the  saliva  being 

-'^^-^irSrinS^ity^tel;^  ^-'^  ^lepend 

<1'gestion  and  nutrition    and  the  T    ^T'"'  °^  interference  with 

In  exceptional  instances'  of  ,li  V,  ,  ^'"'^  frequency  of  haemorrhage. 

As  a  rule  the  complaint  is  chrSc  bSt  nnS.  "^^'"'''''^^'y 
-ety  appears  to  L  rather  acu/;:- i^  ^ -j^/^^^^ 
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in  cicatrization  and  recovery ;  but  death  is  also  not  an  uncommon  event, 
taking  place  either  suddenly  or  rapidly  from  perforation  or  htemorrhage, 
or  gradually  from  asthenia,  or  from  the  effects  of  cicati-ization. 

III.  Cancer  op  the  Stomach. 

Etiology. — Among  general  predisposing  causes  of  gastiic  cancer  age  is 
the  most  important.  The  majority  of  cases  occur  between  50  and  60 
years  of  age,  but  the  complaint  may  be  met  with  from  30  to  70,  and, 
exceptionally,  even  beyond  these  extremes.  The  male  sex ;  hereditary 
tendency;  a  high  social  position;  and  mental  anxiety  or  worry  are  also 
believed  to  predisjDOse  to  gastric  cancer.  As  local  causes  leading  to  the 
development  of  the  disease  have  been  mentioned  long-continued  pressure 
over  the  epigastrium  ;  injury  ;  and  the  repeated  action  of  irritants  upon 
the  stomach,  such  as  hot  spices  or  strong  spirits. 

Ana'I'OMICAL  Chauacters. — All  forms  of  cancer  are  met  with  in  the 
stomach,  bnt  scirrlms  is  by  far  the  most  common.  It  is  in  this  organ, 
however,  that  the  colloid  variety  is  usually  observed,  and  villous  cancer 
has  been  met  with  in  rare  instances.  The  growth  may  also  be  of  the 
nature  of  sarcoma.  The  pyloric  orifice  and  its  vicinity  is  the  part  of 
the  stomach  generally  involved,  but  the  cardiac  end,  curvatures,  fundus, 
or  body  may  be  attacked.  The  cancer  ma}'  be  very  limited  in  extent, 
especially  scirrhus  ;  or  widelj'-spread,  implicating  a  great  poi'tion  of  the 
walls,  which  is  especially  the  case  with  colloid,  and  when  the  body  of 
the  stomach  is  implicated.  In  some  cases  it  passes  from  the  stomach 
to  the  oesophagus,  but  shows  no  tendency  to  invade  the  duodenum. 
The  submucous  tissue  is  usually  the  primary  seat  of  the  deposit,  and 
it  subsequently  involves  the  deeper  coats,  as  well  as  the  mucous  mem- 
brane partially.  Colloid,  however,  according  to  the  late  Dr.  Wilson 
Fox,  seems  to  begin  in  the  glandular  structures.  In  most  cases  the 
morbid  growth  infiltrates  the  coats  of  the  stomach,  but  encephaloid 
cancer  is  prone  to  form  nodular  masses  in  the  submucovis  tissue. 

The  actual  charactei-s  of  the  cancerous  part  will  necessai-ily  vary  with 
the  natui-e  and  amount  of  the  growth.  In  most  instances  it  will  be  found 
hard,  dense,  thickened,  contracted,  and  whitish  on  section ;  but  each 
variety  presents  its  own  peculiar  characters.  Not  unfrequently  the 
mucous  membrane  becomes  destroyed,  and  an  ulcer  foi'ms,  but  thei-e 
may  be  extensive  cancer  without  any  ulceration.  The  ulcer  has  thick 
ragged  margins,  and  an  uneven  floor,  which  presents  cancerous  masses. 
Adhesions  often  form  with  other  organs,  which  may  further  become 
involved  by  extension ;  or  occasionally  perforation  takes  place  into 
hollow  viscera  or  other  pai'ts. 

The  seat  of  the  cancer  influences  materially  the  shape  and  size  of  the 
stomach,  and  the  condition  of  its  walls.  When  the  disease  involves  the 
pylorus,  the  organ  becomes  much  dilated,  and  its  walls  hypertro- 
piiied.  On  the  other  hand,  it  is  contracted,  shrunken,  and  small  when 
the  cardiac  orifice  is  affected.  If  the  middle  of  the  body  of  the  stomach 
is  alone  implicated,  the  cavity  is  greatly  constricted  at  this  part,  so  that 
the  organ  assumes  an  hour-glass  form.  Cancer  along  the  curvatm-es 
distoi-ts  the  stomach  in  various  ways  by  its  contraction,  often  drawing 
the  orifices  near  together.  In  some  instances  the  organ  is  displaced 
considerably,  owing  to  a  mass  at  the  pyloric  end  having  fallen  in  the 
abdominal  cavity  by  its  own  weight,  and  subsequently  become  adherent 
in  its  abnoi-mal  position.   Such  a  mass  may  press  on  various  structures, 
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and  tlms  lead  to  other  morbid  conditions,  for  instance,  on  the  portal 
vein,  causing  ascites,  ^ 

Acute  or  chronic  gastritis  and  glandular  degeneration  are  generally 

Dr  7ent,VV  T  r  "^'^^^^^^-^  ^^^'^  gastric  cane  ^. 

Di.  Kenwick  lays  particular  stress  on  the  extent  of  the  degeneration  of 
he  gastric  glands  m  connection  with  cancer.     The  muscular  tissue 
also  more  or  less  altered  in  its  characters. 

Cancer  of  the  stomach  is  almost  always  primary,  but  it  tends  to 
nvolve_  other  abdominal  organs  and  structures,  either  by  extension  or 
Suhe  Hv^"'°  secondary  deposits,  the  latter  being  particularly  common 

SvMPTOMS^-For  some  time,  and   in  some   cases   to  the  last  the 
s  ^mptoms  of  gastric  cancer  are  merely  those  of  dyspepsia,  with  wastin. 
or  the  disease  may  be  entirely  latent.    As  a  ^ule,  hov;ever  there  are 
prominent  local  and  general  symptoms. 

ioca/.— Pain  is  generally  present  in  some  part  of  the  epio-astrium 
varying  with  the  seat  of  the  cancer,  and  though  at  first  ^  Zc: 
merely  to  a  sense  of  weight  and  uneasiness,  it'usually  lecomes  verf 
mtense.     It  may  be  continuous  or  intermittent,  and  is  often  paroly^ 
t?n     V  .r^'  aggravates  the  pain  as  a  rule,  but  not^so  dis- 

tinctly as  m  cases  ot  gastric  ulcer,  and  it  may  even  be  relieved  by  food 
In  character  it  is  requently  described  as  aching,  burning,  or  o-nlwin^' 
IZLT.  1«  the  hypochondria,  back?  oi' 

Local  tenderness  is  almost  invariable,  with  a  feeling  of  soreness 
tin's tb^a^i'S:  P-n^the  slightest  touch  being  som": 

thTckening  associated  with  some  evident  tumour  or 

^^^^^^^'^^^^j^ J^e  v^e\j  altogether  absent,  usually  becoming 
more  frequent  and  distressing  as  the  case  progresses.  Vomitino-  is 
anTtt'ttf  r/ir'  *^--«--.areinvolve'd,o^rif  there  i.suWttoi 
A  .  ll  "^^-^^'^-e^ce  ^ith  reference  to  the  taking  of  food 
vanes  according  o  the  seat  of  the  cancer,  in  the  same  manner  as  has 
been  described  when  speaking  of  ulceration.  The  reiected  ma  teTs  not 
uncommonly  contain  numerous  sa,-cince  ventricrdi  and  7o  -Izr .  as  well  as 
^ei^XlXr"™"^  '^'^"^'^  '  "^^^^^  '""^''^  ^^^-ration  they  itj  Z 
Hffimatemesis  is  a  very  frequent  and  early  symptom  of  -astric  canc^er 
otur  in  lJ.e  la't  ''"f  ^'^^'S'^  ^-^-hages  areftat^d  oit  y  to 

S  ulcer   but  the  ""^T*  *°  connection 

with  ulcer   but  the  former  statement  is  certainlv  not  always  true 

Se  3  --1-rience^    Mela^na  is  often  obs'erved  at  tYe  sanT; 

time,  and  may  occur  even  when  there  is  no  ha^matemesis. 

neri^ffbi"  T'f '      \  ^'""'^^  ^^fi"«"t  from  an  early 

oSract  throughout.    The  tongue  has  no  constant 

cuaiacteis.    Among  other  frequent  symptoms  must  be  mentioned  flatu- 

dd  tV^'Sr  ^V^^^^*--',^*  fi-t  odourless,  afterwards  oft  n  f 'S: 
acdity  ,  gastrorrhoea;  obstinate  constipation ;  and  hiccup 

iitirnndTT"1'r-  '"^f  ^'^^^^l  o'^e  or  more  of  the  following  con- 
naZ  :         n  suspected  cases  be  carefully  and  repeatedlv 

nade,  especially  when  the  stomach  is  empty  :-I.  A  sensation  oilutH 

nL::s^:j p-'-i^  uniiSi'^St^^Sr 

■mne  vW^  ir^^    ■«  ^^"^  '"""^^  produced  bv  the  latter  beini. 

•omen  hat  dull  and  muffled.    This  indicates  extensive  hifiltration  of  tfe 

T  T 
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walls.  2.  A  distinct  tumour,  especially  in  connection  with  scirrlins  of 
tlie  pylorus.  Its  site  is  usually  the  right  hypochondrium  or  epigastrium, 
but  it  may  be  felt  in  the  iliac  fossa  owing  to  displacement  of  the  stomach, 
or  in  females  near  the  umbilicus.  The  tumour  is  small,  circumsci'ibed, 
dense,  hard,  and  irregular.  Not  usually  movable  on  manipulation,  it 
sometimes  alters  its  position  with  change  of  posture,  and  with  varying 
degrees  of  distension  of  the  stomach.  There  is  dulness  on  percussion 
over  the  tumour,  which  may,  however,  be  modified  by  the  stomach-sound. 
Aortic  pulsation  maybe  transmitted  through  it.  Occasionally  a  distinct 
tumour  is  felt  towards  the  left  hypochondrium.  It  is  said  that  a  cancerous 
tumour  of  the  stomach  may  disappear  completely  by  sloughing  or 
ulceration.  3.  Dilatation  of  the  sto7nacJi,  due  to  pyloric  obstruction. 
4.  lietraction  of  the  abdomen,  which  may  even  assume  a  concave  form, 
and  when  this  condition  is  present,  a  tumour  can  be  more  easily  detected, 
and  may  even  be  visible.  5.  On  the  other  hand,  in  exceptional  instances, 
a  pyloric  tumour  presses  on  the  portal  vein,  and  thus  causes  ascites. 

Oeneral. — The  constitutional  symptoms  are  as  a  rule  very  pronounced 
in  gastric  cancer,  namely,  early  and  rapidly-progressing  emaciation  and 
debility,  ultimately  often  becoming  extreme  ;  signs  of  the  cancerous 
cachexia,  the  skin  being  dry  and  harsh,  with  a  dirty,  sallow,  or  earthy 
hue,  and  the  features  sunken  and  pinched ;  marked  anajmia,  especially  if 
much  blood  has  been  lost,  with  a  tendency  to  oedema  of  the  legs,  or 
sometimes  to  thrombosis ;  great  weakness  of  the  heart  and  pulse  ;  low- 
ness  of  spirits,  with  a  melancholic  and  anxious  expression,  or  irritability 
and  moroseness  ;  and  disturbed  sleep.  Occasionally  jaundice  is  observed, 
owing  to  pressure  on  the  common  bile-duct.  In  the  later  stages  the 
tempez'ature  is  now  and  then  a  little  elevated,  but  pyrexia  is  absent  as  a 
rule.  The  urine  has  been  found  to  contain  excess  of  indican,  and  also 
peptones  in  some  cases. 

The  course  and  duration  of  gastric  cancer  are  subject  to  certain  varia- 
tions. Generally  the  progress  is  continuous  and  rapid;  sometimes  there 
are  slight  or  even  marked  remissions  in  the  symptoms,  but  these  seldom 
last  for  any  length  of  time.  Cases  rarely  extend  beyond  two  years  from 
the  first  appearance  of  symptoms ;  and  the  average  duration  is  said  to 
be  a  little  over  a  year. 

IV.  Pyloric  Obstruction- — Dilatation  of  the  Stomach — 
Pyloric  Incompetence. 

Etiology. — The  pylorus  may  be  obstructed  either  from  some  morbid 
condition  of  the  stomach  itself,  inducing  stricture  or  stenosis  ;  or  from 
external  pressure.  The  following  list  includes  the  main  causes  : — 
1.  Cancer  of  the  pylorus,  especially  scirrhus,  which  is  by  far  the  most 
frequent  cause.  2.  Cicatrization  of  an  ulcer.  3.  Corrosive  poisoning  and 
its  results.  4.  Hypertrophy  of  the  coats,  with  thickening  of  the  sub- 
mucous tissue,  and  fibroid  changes  involving  the  walls.  5.  Spasmodic 
contraction  of  the  muscular  coat,  due  to  an  ulcer  in  the  vicinity. 
6.  External  pressure  by — a,  tumour  of  the  pancreas  ;  h,  cancerous 
masses  projecting  from  the  liver  ;  c,  enlarged  glands  in  the  vicinity; 
d,  very  rarely  a  tumour  connected  with  the  gall-bladder ;  e,  it  is  said  a 
movable  kidney.  7.  Displacement  of  the  stomach  by  adhesions,  and 
dragging  down  of  the  pylorus. 

Pyloric  obstruction  causes  the  stomach  to  become  dilated,  while  its 
walls  hypertrophy,  especially  the  muscular  coat,  in  the  endeavour  to 
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overcome  the  interference  with  the  passage  of  the  food,  the  intestines  at 
the  same  time  being  contracted. 

Dilatation  of  the  stomach  may  also  result  from  obstruction  of  the 
duodenum,  or  the  irritation  produced  by  an  ulcer  just  beyond  the 
pylorus  ;  or  rarely,  from  constriction  of  the  upper  part  of  the  jeiunum. 
A  certain  degree  of  distension  is  due  sometimes  to  deficient  tone  or 
actual  paresis  of  the  muscular  coat  of  the  organ,  from  weakness,  want 
o  proper  innervation,  or  chronic  catarrh.   It  may  thus  occm-  in  ansemia, 
after  an  acute  illness,  or  m  cases  of  debility  from  any  cause.  Gastric 
dilatation  IS  not  uncommon  m  cases  of  diabetes.    It  may  also  arise  from 
habitual  over-distension  of  the  stomach  with  food  and  drink     As  ex- 
ceptional causes  should  be  mentioned  paralysis  of  the  gastric  walls 
mterfermg  with  the  expulsion  of  food,  due  to  injury  to  tlie  splanchnic 
nerves  or  toahbroid  change  m  the  muscular  coat ;  hernia  of  thi  stomach 
through  the  diaphragm,  or  its  displacement  by  an  omental  hernia  •  and 
accumulations  oi  foreign  substances  in  its  interior,  such  as  hair  Dila- 
tation of  the  stomach  has  been  attributed  to  the  presence  of  swrcince,  but 
this  IS  extremely  doubtful.    An  acute  form  is  met  with  in  rare  instalices, 
to  which  the  late  Dr.  Fagg-e  applied  the  term  "  acute  paralytic  disten- 
sion   and  he  attributed  the  condition  to  the  development  of  a  further 
morbid  state  upon  one  of  catarrhal  inflammation  ;  it  has  also  been  said 
to  have  been  produced  by  drinking  a  large  quantity  of  eifervescing  liquid. 

rrobabJy  a  condition  of  pyloric  incompetence  is  sometimes  present  in 
consequence  of  which  the  food  passes  too  readily  out  of  the  stomach 
either  immediately,  or  before  it  is  properly  digested.  This  incompetence 
may  be  due  to  destruction  of  the  tissues  about  the  pylorus  by  malio-uant 
■disease  or  ulceration  ;  or  to  paralysis  of  the  sphincter 

Symptoms.— In  cases  of  pyloric  obstruction  there  may  be  evidences  of 
some  organic  disease  of  the  stomach  about  the  pylorus,  or  of  some 
morbid  condition  m  its  vicinity  causing  pressure  ;  but  the  only  positive 
clinical  indications  of  chronic  dilatation  of  the  stomach  are  derived  from 
the  characters  of  the  vomiting,  and  of  the  matters  rejected  ;  accompanied 
with  the  physical  signs  of  a  dilated  stomach.    The  vomiting  comes  on 
.some  hours  after  food,  or  may  only  occur  at  intervals  of  a  few  days  a 
.great  quantity  being  then  discharged.    The  vomit  never  contains  bile 
but  IS  strongly  acid,  presents  numerous  sarcince  and  toruloi,  and  readily 
lerments,  being  consequently  frothy.     General  symptoms  are  often 
prominent  ;  and  m  dilated  stomach  Kussmaul  has  sometimes  noticed 
painful  cramps  m  the  flexors  of  the  arms,  the  calves,  and  the  abdominal 
muscles,  which  he  attributes  to  abnormal  dryness  of  the  muscular 
tissue.      The  bowels  are  much  constipated  ;   and  the  urine  is  small 
in  quantity,  and  often  neutral  or  alkaline.     The  stomach  is  more  or 
less  enlarged,  occasionally  so  much  so  as  to  cause  general  distension 
■of   the   abdomen      'Ihe  physical    signs  of  this    enlargement    are  as 
rouows:— (1.)    lie   abdomen   is    uusymvietrical    and '  the   shave  of 
the  stomach  m^y  be  made  out  by  careful  examination;  while  move- 
ments of  the  oi'g-an  can  sometimes  be  seen  or  felt,  or  excited  by 
manipulation.     (n.)   On   succussion   a    splashing    sensation   is  often 
■experienced  when  the  stomach  contains  liquids,    (iii.)  Percussion  reveals 
extension  of  the  stomach-note  upwards,  as  well  as  downwards,  if  the 
organ  is  empty.    If  it  contains  food  or  fluid,  however,  there  is  dulness 
below,  as  after  taking  a  good  draught  of  water;  and  this  dulness  may 
be  made  to  a  ter  its  position  by  changing  the  posture  of  the  patient 
|iv.)  If  a  prohaug  i^  passed  by  the  oesophagus,  it  may  reach  the  bottom  of 
the  stomach,  and  be  then  felt  through  the  abdominal  walls,     (v  )  Empty- 
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ing  the  stomacli  by  means  of  tlie  stomach-ptimp  or  other  apparatus  may 
afford  some  aid  in  diagnosis,  (vi.)  The  introduction  of  substances  into 
the  stomach  which  effervesce,  and  produce  carbonic  anhydride  gas,  is 
sometimes  useful  to  indicate  the  limits  of  a  dilated  stomach.  Also  some 
material  which  is  easily  recognized  by  its  appearance  may  be  given,  such 
as  charcoal,  to  see  whether  it  can  get  through  the  pylorus,  and  appear  in 
the  faeces.  The  administration  of  salol  has  been  recommended  by  Ewald 
and  Sievers,  as  this  substance  decomposes  in  the  system,  and  appears  in 
the  urine  as  salicylic  acid,  but  it  passes  through  the  stomach  unchanged, 
(vii.)  Auscultation  may  reveal  a  splashing  sound  on  succussion  ;  the 
sound  of  food  or  liquid  falling  into  the  stomach,  when  swallowed ;  or 
loud  heart-sounds  reverberating  through  the  space,  (viii.)  The  Jieart 
may  be  displaced  upwards.  Occasionally  the  patient  experiences  a 
sensation  as  if  the  food  passed  too  low  down  in  the  abdomen. 

In  acute  gastric  dilatation  the  abdomen  enlarges  rapidly,  and  the 
physical  signs  of  the  dilated  stomach  may  be  discovered  on  examination. 
It  is  important  to  notice  that  the  left  hypochondrium  is  fall,  while  the 
right  is  comparatively  flattened ;  a  surface  marking  may  be  visible,  ex- 
tending obliquely  from  the  left  hypochondrium  towai'ds  the  umbilicus, 
moving  with  respiration ;  and  dulness  with  fluctuation  or  splashing 
sound  may  be  observed  in  the  pelvic  region,  while  the  abdomen  is 
resonant  above.  There  is  usually  severe  and  abundant  vomiting ;  with 
symptoms  of  collapse,  which  may  terminate  fatally. 

Pyloric  incompetence  leads  to  digestive  disorders  in  the  intestinal  canal^ 
usually  accompanied  with  diarrhoea,  undigested  food  being  passed  in  the 
stools ;  while  the  general  nutrition  is  liable  to  become  much  impaired. 
This  condition  may  be  recognized  by  the  plan  of  introducing  into  the 
stomach  substances  which  cause  effervescence  and  the  formation  of  gas. 


Chapter  XXXVII. 

GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATMENT  OP 
CHRONIC   GASTRIC  AFFECTIONS. 

I.  Diagnosis. 

It  will  be  convenient  to  consider  the  diagnosis  of  chronic  gastric  affec- 
tions according  to  certain  groups,  as  they  are  presented  in  ordinary 
practice. 

1.  Many  cases  come  under  obsei-vation  evidently  belonging  to  the 
class  of  dyspeptics.  It  is  then  x'equisite  to  determine  what  form  of 
dyspepsia  is  present ;  and  to  what  causes  this  is  due.  The  two  chief 
varieties  to  be  distinguished  from  a  clinical  point  of  view  are  the  atonic 
and  irritative,  which  are  mainly  separated  from  each  other  by  the  differ- 
ence in  the  intensity  and  characters  of  the  sensations  in  the  epigastrium ; 
the  conditions  of  the  tongue,  mouth,  and  throat ;  the  absence  of  thirst 
in  the  atonic  form ;  the  minor  degree  of  general  disturbance  in  the  same 
variety,  this  being  also  of  a  diffei'ent  nature.  Further,  diarrhoea  is 
often  present  in  the  irritative  form ;  while  in  atonic  dyspepsia  con- 
stipation is  generally  a  prominent  symptom.  With  regard  to  the  causes 
of  any  dyspeptic  symptoms,  these  mast  be  ascertained  by  a  satisfactory 
inquiry  into  the  history  and  habits  of  the  patient;  and  a  thorough 
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investigation  as  to  the  condition  of  the  various  organs,  as  well  as  of 
the  general  system.  It  is  particularly  necessary  to  recollect  that  such 
symptoms  may  depend  upon  a  state  of  gastric  catarrh  kept  up  by  portal 
congestion,  or  upon  some  general  or  remote  disease  ;  or  that  they  may 
mark  the  early  stage  of  some  serious  organic  affection  of  the  stoinach. 
In  order  to  see  what  elements  of  food  are  not  properly  digested,  the 
plan  is  sometimes  adopted  of  evacuating  some  of  the  contents  of  the 
stomach  at  certain  intervals,  by  the  aid  of  the  stomach-pump  or  in  other 
ways,  and  thus  to  obtain  them  for  personal  examination. 

2.  It  is  frequently  diflScult  to  diagnose  between  mere  functional 
dyspepsia  and  the  less  serious  organic  affections,  namely,  glandular 
degeneration,  and  chronic  gastric  catarrh  or  gastritis.  I  have  already 
expi'essed  the  opinion  that  many  cases  of  so-called  irritative  dyspepsia 
are  merely  those  of  chronic  gastritis,  and  it  is  scarcely  practicable  to 
di-aw  a  line  of  demarcation  between  them. 

3.  Young  women  not  unfrequently  complain  of  severe  gastric  pain,  in 
whom  it  is  difficult  to  determine  with  certainty  whether  they  are  suffer- 
ing from  mere  gastralgia  or  nervous  dyspepsia,  or  from  perforating 
ulcer.  In  any  really  di)ul)tful  case  it  is  safer  to  diagnose  the  lattei- 
affection.  The  chief  distinctions  are  that  in  gastric  ulcer  the  pain  is 
usually  more  localized,  and  is  almost  always  much  increased  by  food  ; 
there  is  a  sense  of  soreness  and  deep  tenderness,  but  often  less  superficial 
hypera3sthesia  than  in  the  other  affections  ;  vomiting  occiu'S  after  food, 
usually  affording  relief,  and  there  may  be  hsematemesis  ;  wasting  is 
generally  well-marked  ;  while  there  are  none  of  the  neuralgic  pains  in 
other  parts,  or  signs  of  hysteria,  so  commonly  associated  with  gastralgia 
or  nervous  dyspepsia.  It  may  be  mentioned  here  that  the  gastric  crises 
which  occur  in  certain  cases  of  locomotor  ataxy  are  liable  to  be  mistaken 
for  mere  gastralgia. 

4.  In  persons  advanced  in  years  more  especially,  but  occasionally  in 
younger  individuals,  symptoms  are  not  uncomiiiindy  present  which 
render  the  diagnosis  between  mere  functional  disorder  and  grave 
organic  disease  of  the  stomach — either  chronic  ulcer  or  cancer — for 
a  time  veiy  doubtful.  Persistent  disturbance  of  digestion  without  any 
evident  cause,  and  not  yielding  to  treatment,  should  lead  to  the  suspicion 
of  the  existence  of  serious  organic  disease,  though  it  must  be  re- 
membered that  the  symptoms  may  be  due  to  glandular  degenei'ation. 
The  diagnosis  would  be  z-endered  more  positive  by  the  presence  of 
mai'ked  pain  in  the  stomach,  increased  by  food ;  localized  tenderness ; 
vomiting ;  htematemesis  ;  and  progressive  emaciation.  Some  of  these 
symptoms,  however,  especially  pain,  may  be  very  intense  in  connection 
with  mere  functional  disorder  in  females  and  gouty  subjects.  With 
regard  to  hasmorrhage,  it  is  important  to  observe  that  the  blood,  if  in 
small  quantity,  is  sometimes  not  vomited,  but  passes  entirely  by  the 
stools,  and  therefore  in  any  doubtful  case  it  is  desirable  to  examine 
the  fajces.  Repeated  physical  examination  of  the  abdomen  at  short 
intervals  will  often  clear  up  any  obscurity  in  the  diagnosis. 

5.  The  diagnosis  of  chronic  ulcer  from  cancer  is  frequently  very 
difficult  at  hrst.  The  circumstances  in  favour  of  the  latter  are  : — the 
patient  being  a  male  and  advanced  in  years  ;  a  hereditary  history  of 
cancer ;  pain  more  constant,  and  less  influenced  by  food  and  vomiting ; 
hiemorrhage  not  occurring  in  the  earlier  stages,  but  late  in  the  case, 
and  being  on  a  small  scale ;  marked  and  early  digestive  disturbances, 
appetite  being  much  impaired  ;  considerable  and  rapid  wasting  and 
anfBmia,  especially  if  independent  of  vomiting  or  loss  of  blood  ;  and 
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evidences  of  the  cancerous  cachexia.  Later  on,  the  discovery  of  a  tumour, 
especially  near  the  pylorus ;  signs  of  obstruction  of  the  pyloi'ic  oi'ifice, 
with  dilatation  of  the  stomach  ;  inefficiency  of  treatment ;  the  almost 
continuous  and  speedy  progress  of  the  case ;  and  perhaps  signs  of 
cancer  in  other  pai"ts,  usually  serve  to  render  the  diagnosis  certain.  It 
is  necessary  to  guard  against  mistaking  a  contracted  rectus  abdominis 
for  a  tumour  connected  with  the  stomach. 

With  regai'd  to  the  part  of  the  stomach  involved,  this  can  often  be 
made  out  by  noting  the  exact  seat  of  the  pain  and  tenderness ;  the 
relation  of  pain  and  vomiting  to  food  and  posture  ;  the  state  of  the 
stomach,  as  to  whether  the  organ  is  contracted  or  dilated  ;  and  the 
locality  of  any  physical  signs  which  may  be  discovered. 

6.  Affections  of  the  stomach  may  simulate  neighbouring  diseases,  or 
vice  versa,  especially  disease  of  the  duodenum  or  head  of  the  pancreas ; 
cancer  in  the  small  or  large  omentum;  hepatic  affections;  the  passage 
of  a  gall-stone ;  splenic  enlargement ;  disease  of  the  absorbent  glands ; 
affections  of  the  transverse  colon ;  and  painful  conditions  of  the  abdo- 
minal walls.  In  any  doubtful  case  a  correct  diagnosis  can  only  be 
arrived  at  by  a  careful  consideration  of  all  its  detaihs. 

7.  Occasionally  rare  conditions  in  connection  with  the  stomach  give 
rise  to  much  difficulty  in  explaining  symptoms  associated  with  this 
organ.  Of  such  which  have  come  under  my  own  notice  I  may  mention 
abscess  in  the  walls  of  the  stomach ;  and  a  hernial  protrusion  of  this 
organ  through  the  diaphragm.  On  the  other  hand,  it  must  be  i^emem- 
bered  that  extensive  organic  disease  may  exist,  even  cancer  involving  a 
considerable  portion  of  the  gastric  walls,  without  any,  or  with  only 
slight  local  symptoms,  there  being  merely  profound  interference  with 
the  general  nutrition. 

II.  Prognosis. 

1.  The  prognosis  in  any  case  of  dyspepsia  will  depend  mainly  on  the 
time  the  symptoms  have  lasted ;  their  causes,  and  whether  these  can  be 
removed  ;  and  the  ability  and  willingness  on  the  part  of  the  patient  to 
submit  to  appropriate  treatment.  When  indigestion  has  become  a 
chronic  and  habitual  condition,  the  complaint  is  frequently  very  difficult 
to  cure,  especially  if  it  is  associated  with  permanent  organic  changes  in 
the  coats  and  glands  of  the  stomach,  with  conditions  keeping  up  venous 
congestion,  or  with  some  general  disease;  or  if  the  patient  persists  in 
pernicious  habits.  Most  cases  may,  however,  be  restored  to  health  if 
properly  attended  to,  or  at  all  events  they  may  be  much  improved.  If 
there  is  reason  to  believe  that  the  mucous  coat  of  the  stomach,  with  its 
glands,  has  undergone  serious  morbid  changes,  especially  after  the  abuse 
of  alcohol,  the  condition  is  highly  dangerous,  owing  to  the  interference 
with  digestion  and  nutrition  thus  brought  about,  and  the  patient  may 
gradually  sink  from  marasmus.  Persistent  dyspepsia  occurring  in  the 
course  of  various  chronic  diseases  often  materially  increases  the  gravity 
of  their  prognosis. 

2.  Gastralgia  is  frequently  difficult  to  get  rid  of,  and  may  prove 
serious,  especially  in  elderly  persons,  on  account  of  the  severity  of  the 
pain,  and  because  this  prevents  them  fx^om  taking  food. 

3.  Gastric  ulcer  is  obviously  a  dangerous  lesion.  The  variety  which 
occurs  in  young  women  is  the  more  immediately  grave,  on  account  of  its 
tendency  to  perforation  and  hismorrhage.    A  large  proportion  of  pre- 
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sumed  cases  of  perforating  ulcer  recover  however,  the  ulcer  being 
supposed  to  cicatrize.  The  chronic  ulcer  shows  much  less  disposition  to 
heal,  but  is  not  nearly  so  liable  to  lead  to  a  speedily  fatal  issue,  death 
usually  taking  place  slowly  by  asthenia.  In  proportion  to  the  sevei'ity 
of  the  stomach-symptoms — pain,  vomiting,  and  hsemori'liage  —  is  the 
prognosis  more  grave.  The  effects  of  cicatrization  may  also  prove 
serious. 

4.  Cancer  is  necessarily  a  fatal  disease,  and  the  question  can  merely 
be  one  of  duration.  This  must  be  determined  in  each  particular  case 
by  the  characters  of  the  symptoms  ;  and  the  progress  of  the  malady. 
Rai'ely  does  the  duration  extend  beyond  two  years,  and  generally  it  is 
much  shorter  than  this  period.  In  certain  cases  it  may  be  pi'olonged  by 
operative  procedui-es. 

III.  Treatment. 

There  are  certain  obvious  indications  to  be  followed  in  the  manage- 
ment of  all  chronic  gastric  affections,  and  these  will  now  be  considered, 
anything  calling  for  special  notice  in  relation  to  particular  diseases  being 
pointed  out  in  the  course  of  these  remarks. 

I.  Regulation  of  the  diet  evidently  demands  the  first  consideration 
in  all  cases.  This  involves  not  merely  directions  as  to  what  kiiids  of 
food  should  be  taken,  but  also  with  regard  to  quantities,  intervals 
between  meals,  proper  mastication,  and  other  matters.  In  many  cases 
of  dyspepsia  this  regulation  of  diet  is  the  chief  thing  needing  attention, 
without  which  all  other  means  are  unavailing.  It  is  impossible  to 
point  out  all  the  modifications  of  diet  required  in  different  forms  of 
gastric  derangement :  but  there  are  certain  broad  rules  which  may  be 
laid  down.  In  all  cases  substances  which  are  known  to  be  indigestible, 
such  as  pastry,  cheese,  many  fruits  and  vegetables,  fresh  bread,  and 
most  made-dishes,  must  be  avoided,  plain  food  only  being  taken.  Meat 
is  decidedly  beneficial  in  atonic  dyspepsia,  fresh  beef  and  mutton,  not  too 
fat  and  properly  cooked,  being  the  kinds  of  meat  which  are  most  suit- 
able. Pork,  veal,  and  salted  meats  must  be  forbidden.  In  propoition 
to  the  degree  of  irritation  present,  and  especially  should  there  be  dis- 
tinct evidence  of  chronic  gastritis,  does  it  become  requisite  to  order  a 
more  bland  and  easily  digestible  diet.  In  such  cases  white  fish,  light 
soups,  chicken,  game,  calves'  feet,  sweetbread,  tripe,  the  yelk  of  eggs, 
milk-puddings,  jellies,  and  articles  of  this  kind  answer  best,  and  it  is 
often  better  to  give  food  in  small  proportions  at  rather  frequent  intervals, 
than  in  any  considerable  quantity  at  a  time.  Hot  condiments  had  better 
be  avoided,  or  must  be  used  very  sparingly. 

The  question  of  drinh  calls  for  special  notice.  Many  patients  suffer 
from  abuse  of  tea,  and  it  is  frequently  desirable  to  forbid  this  beverage 
absolutely,  and  order  cocoa  or  milk  instead,  the  latter  being  advan- 
tageously mixed  with  lime-water  or  soda-water.  Instructions  must  also 
be  given  against  taking  large  quantities  of  cold  water,  especially  during 
meals.  It  is  the  fashion  at  present  to  drink  a  quantity  of  very  hot  water, 
with  food  or  at  other  times.  On  the  other  hand,  some  dyspeptic  patients 
are  much  benefited  by  avoiding  liquids  altogether,  and  only  taking  a 
dry  diet.  Any  abuse  of  alcoholic  drinks  must  of  course  at  once  be  put  a 
stop  to.  A  glass  of  good  bitter  ale  or  stout  with  meals  is  often  beneficial 
in  atonic  dyspepsia,  provided  it  does  not  cause  flatulence ;  a  moderate 
quantity  of  wine  may  also  be  useful,  just  before  and  with  food,  especially 
dry  sherry,  champagne,  claret,  or  hock.    In  some  cases  a  small  quantity 
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of  ^ood  brandy  or  whisky,  well-diluted,  answers  best.  When  there  is 
an  irritable  condition  of  the  stomach  much  care  must  be  exercised  in 
the  use  of  stimulants. 

In  functional  disorder.'!  of  the  stomach  attended  with  severe  pain  after 
food  it  is  sometimes  requisite  to  insist  upon  patients  taking  their  meals 
properly,  as  they  will  otherwise  go  without  food,  and  are  thus  only 
aggravating  the  mischief;  minutely  divided  or  pounded  underdone  meat 
is  beneficial  in  many  of  these  cases.  In  certain  cases  forcible  feeding 
has  to  be  resorted  to.  Where  mastication  is  impracticable,  food  must 
be  artificially  divided  befoi'e  it  is  taken;  and  in  the  case  of  old  people 
and  others  who  have  lost  their  teeth,  as  well  as  in  some  instances  where 
individuals  have  very  iri'egular  teeth,  it  is  often  extremely  serviceable 
to  pi'ovide  them  with  an  artificial  set. 

In  treating  gastric  ulcer,  especially  the  perforating  variety,  diet  is  all- 
important.  In  order  to  promote  the  healing  pi'ocess,  and  to  guard 
against  untoward  events,  one  main  indication  is  to  keep  the  stomach  in 
as  absolute  a  condition  of  rest  as  possible.  Hence  anything  which  is  in  the 
least  degree  liable  to  irritate  this  organ,  or  to  give  rise  to  flatulent  dis- 
tension, must  be  entii'ely  avoided.  Fui-ther,  the  food  should  consist  of 
liquids  or  pulpy  materials,  such  as  thick  soups,  pounded  undei-done 
meats,  or  meat-extracts;  milk,  either  alone  or  thickened  with  corn-flour 
or  arrowi'oot ;  and  the  yelk  of  eggs  beaten  up  or  soft-boiled ;  and  even 
these  must  be  given  only  in  small  and  regulated  quantities  at  stated 
intervals.  In  the  curative  treatment  of  perforating  ulcer  it  is  a 
common  and  useful  practice  to  keep  the  patient  in  bed  for  some  weeks, 
so  that  less  nutriment  may  be  required.  Some  have  even  gone  so  far 
as  to  advocate  that  the  system  should  be  supported  entirely  by  nuti-ient 
enemata,  but  this  is  rarely  required,  unless  serious  symptoms  should 
supervene,  such  as  uncontrollable  sickness  or  hagmatemesis. 

In  connection  with  cancer  no  definite  rules  can  be  laid  down,  but  as 
digestible  and  nutritious  food  as  possible  must  be  given,  each  case  being 
managed  on  its  own  merits.  When  the  stomach  is  dilated,  particular 
care  is  required  with  regard  to  the  food  and  drink,  as  to  its  nature, 
quantity,  and  times  of  administration.  It  may  be  worth  while  to  note 
that  in  cancer,  ulcer,  and  dilatation  of  the  stomach  the  position  assumed 
during  or  after  the  taking  of  food  has  sometimes  a  decided  influence  in 
the  way  of  preventing  or  relieving  pain  and  other  symptoms. 

In  some  cases  of  gastric  disease  it  is  requisite  to  be  particular  as  to 
the  elements  of  food  which  are  permitted.  Thus,  if  there  is  much  ten- 
dency to  acid  fermentation,  starchy  substances  are  contra-indicated.  A 
most  valuable  element  in  the  treatment  of  many  cases  now  recognized 
is  to  subject  the  food  to  artificial  digestion,  or  to  pepto7iize  it,  either 
partially  or  completely,  before  it  is  taken.  Many  foods  specially  pre- 
pared in  this  way  are  also  now  sold.  This  artificial  digestion  is  further 
of  great  importance  in  relation  to  nutrient  enemata  and  suppositories,  the 
materials  being  peptonized  before  they  are  introduced  into  the  rectum. 

2.  The  next  matter  requiring  attention  is  general  hygienic  manage- 
ment. Many  cases  of  functional  disorder  of  the  stomach,  as  well  as  of 
chronic  catarrh,  and  even  of  ulceration,  ai-e  greatly  benefited  by  atten- 
tion to  various  matters  coming  undei'  this  head,  of  which  only  the  chief 
can  be  here  mentioned,  without  entei'ing  into  details,  namely,  the  taking 
of  a  proper  amount  of  exercise,  though  not  immediately  before  or  after 
a  meal  ;  avoidance  of  undue  mental  work,  harassing  anxiety,  and  brood- 
ing over  symptoms ;  mingling  in  cheerful  society ;  change  of  air  and 
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scene;  abstinence  from  injurious  habits,  such  as  intempei'ance  or  exces- 
sive smoking  ;  pi'omotion  of  the  action  of  the  skin  hy  cold  bathing-  or 
douching,  if  this  agrees,  or  by  an  occasional  warm  bath  or  Tui'kish 
bath  ;  and  the  weai'ing  of  warm  clothing,  with  flannel  next  the  skin. 
Coui'ses  of  treatment  at  different  "baths"  ai'c  often  of  great  service. 

3.  Coming,  in  the  next  place,  to  medicinal  treatment,  first,  tliose 
therapeutic  agents  require  notice  which  act  directly  ttpon  the  stomacli. 
Some  of  them  also  pi-omote  the  salivary  secretion;  or  they  improve  the 
appetite.  These  agents  must  not  be  given  indiscriminately,  and  much 
care  is  required  in  their  administration.  As  regards  the  stomach,  they 
act  either  by  giving  tone  to  the  organ  and  aiding  or  regulating  its  muscular 
contractions;  by  promoting  the  secretion  and  improving  the  quality  of 
the  gastric  juice,  or,  on  the  other  hand,  checking  excessive  seci'etion  ; 
or  by  producing  a  sedative  cifect  upon  the  organ.  The  chief  remedies 
include  alkalies,  namely,  the  solutions  or  bicarbonates  of  the  fixed  alkalies, 
and  carbonate  of  ammonium ;  mineral  acids,  especially  hydrochloric,  nitro- 
hydrochloric,  and  phosphoric  ;  tincture  or  extract  of  nux  vomica,  or 
strychnine  ;  cinchona  or  quinine,  which,  however,  must  be  used  with  pai'- 
ticular  caution,  as  they  are  apt  to  disagree  ;  vegetable  and  aromatic  bitters, 
namely,  calumba,  gentian,  orange-peel,  lemon-peel,  quassia,  chiretta,  cas- 
carilla,  cuspai'ia,  chamomile,  I'hubarb,  aloes  in  small  doses,  and  hop  ;  car- 
minatives  and  stimnlants ;  or  some  preparation  of  bismuth.  These  agents 
are  generally  administered  in  various  combinations.  When  giving  the 
vegetable  bitters  it  is  desirable  to  begin  with  a  moderate  dose,  as  they 
are  sometimes  apt  to  disagree  at  first.  Medicines  which  promote  gastric 
secretion  are  best  administered  shortly  before  or  during  meals.  Alkalies 
certainly  act  in  this  way  ;  acids  may  be  used  to  check  excessive  secre- 
tion, when  given  just  before  meals,  but  their  continued  administration 
also  seems  to  increase  and  improve  the  quality  of  the  gastric  juice. 
Ipecacuanha,  in  doses  of  gv.  -|  to  i  in  pill,  has  been  recommended  as  a 
promoter  of  secretion;  and  also  hot  condiments  and  other  stimulants, 
especiallj  capsicum.  The  agents  last  mentioned  are  useful  in  some 
•cases,  but  the  habit  of  taking  stimulants  before  meals  is  decidedly  to  be 
deprecated. 

When  thei'e  are  evidences  of  much  irritation  of  the  stomach  most 
benefit  is  usually  derived  from  gastric  sedatives,  such  as  some  pi,-epara- 
tion  of  bismuth  with  an  alkali  and  hydrocyanic  acid,  to  which  small 
doses  of  solution  of  morphine  may  be  added,  should  there  be  much  pain. 
Sometimes,  however,  mineral  acids  act  well  in  this  condition ;  and  occa- 
sionally, even  when  there  have  been  distinct  signs  of  subacute  gasti/itis, 
I  have  known  strychnine  to  be  the  only  remedy  affording  I'elief.  In 
cases  of  continued  gasti'orrhcea  some  of  the  most  efficacious  medicines 
ai'e  oxide  of  zinc,  oxide  oi'  nitrate  of  silver  in  minute  doses,  and  vegetable 
astringents.  Arsenic  is  also  useful  in  some  cases.  Opium  oi'  moi'phine 
is  of  great  value  in  cei'tain  morbid  states  of  the  stomacli,  pari iculai'ly 
in  that  condition  which  is  due  to  chronic  alcoholism.  The  late  Dr. 
Wilson  Fox  found  the  compound  kino  powder  very  useful  in  these  cases. 
In  that  variety  of  indigestion  in  which  the  food  passes  immediately  out 
of  the  stomach,  I  have  found  most  benefit  from  the  administration  of 
a  salt  of  bismuth  shortly  before  meals,  combined  with  tincture  of  opium 
(l'liij-vi). 

The  employment  of  remedies  as  substitutes  for  tJte  gastric  juice,  or  arti- 
Jicial  digestants,  has  become  well-established  as  a  method  of  ])i-actice, 
chiefly  by  the  experiments  and  observations  of  Sir  William  Roberts. 
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The  principal  ag-ents  thus  used  are  pepsine  in  various  forms,  hydro- 
chloric and  lactic  acids,  liquor  pepticus  and  liquor  pancreaticus  (Benger), 
pancreatine,  ingluvin,  lactopeptine,  papayine,  and  maltine  or  malt 
extract.  They  are  either  taken  along  with  or  after  the  food  ;  or  this 
may  be  more  or  less  digested  beforehand,  especially  by  means  of  liquor 
pancreaticus.  As  already  stated,  materials  employed  as  nutrient 
enemata  may  be  digested  before  administration,  or  liquor  pancreaticus 
may  be  merely  mixed  with  them,  and  digestion  allowed  to  take  place  m 
the  rectum.  Suppositories  made  of  artifically  digested  meat  are  also 
employed  with  advantage  in  many  cases. 

The  drugs  thus  far  considered  are  often  of  service  in  cases  of  cancer 
and  chronic  tdcer,  and  either  of  them  may  be  tried,  should  symptoms 
seem  to  indicate  a  necessity  for  its  administration.  With  regard  to 
medicines  which  directly  promote  the  healing  of  an  ulcer,  subnitrate  and 
carbonate  of  bismuth  are  supposed  to  act  thus  (gr.  x  every  four  or  six 
hours),  and  also  nitrate  or  oxide  of  silver  ;  either  of  these  may  be  com- 
bined with  opium  or  morphine.  There  is  no  known  remedy  which  has 
the  least  direct  influence  upon  cancer  of  the  stomach,  although  condu- 
rango  and  other  agents  have  been  advocated  for  this  purpose. 

4   Symptomatic  treatment  almost  always  demands  attention  m  the 
various  stomach -complaints.     The  chief  symptoms  or  conditions  which 
may  call  for  interference  are  pain  ;  nausea  and  vomiting  ;  heartburn  and 
acidity  ;  flatulence  ;  eructations  ;  pyrosis  ;  constipation  or  diarrhaia  ;  and, 
in  certain  cases,  hcematemesis  or  perforation.    The  treatment  of  several  o± 
these  is  considered  in  other  parts  of  this  work.     It  must  be  borne  in 
mind  that  gastric  symptoms  are  often  relieved  by  remedies  acting  upon 
the  contents  of  the  stomach.   Pain  may  be  alleviated  by  opium,  morphine, 
hydrocyanic  acid,  belladonna,  or  spirit  of  chloroform  internally  :  with 
external  applications  over  the  epigastrium,  namely,  dry  or  moist  heat ; 
cold  in  some  cases,  especially  of  cancer ;  anodyne  fomentations  ;  turpen- 
tine stupes ;   sinapisms ;   or,  if  the  pain  is  continuous,  a  small  blister, 
which  may  be  dressed  with  morphine,  or  a  belladonna  or  opium  plaster. 
Should  the  pain  be  severe,  subcutaneous  injection  of  morphine  may  be 
required.    Frequently  painful  sensations  are  associated  with  flatulence 
or  acidity,  being  relieved  on  removing  these  conditions.    Flatulence  and 
eructations  are  usually  much  diminished  by  the  use  of  the  medicines 
already  considered,  as  well  as  by  agents  which  prevent  fermentation  or 
decomposition  of  food.     Charcoal  alone,  or  a  combination  of  bismuth 
with  freshly-prepared  charcoal,  given  after  meals,  are  often  efficacious  m 
preventing-  or  relieving  flatulence  ;  as  well  as  such  remedies  as  asatoetida, 
o-albanum?musk,  valerian,  sumbul,  aromatic  or  foetid  spirit  of  ammonia, 
ml  of  rue  or  cajeput,  and  peppermint.      Creasote,  carbolic  acid,  sulpho- 
carbolate  of  sodium,  or  sulphite  or  hyposulphite  of  sodium  may  often  be 
given  with  benefit.     Acidity  and  heartburn  are  best  relieved  by  bicar- 
bonate of  sodium  or  potassium,  or  by  magnesia  or  carbonate  of  magne- 
sium o-iven  before  meals.    Sir  William  Roberts  recommends  for  gastric 
acidity  a  lozenge  to  be  sucked,  containing  10  grains   of  bicarbonate 
of  sodium,  with  one  grain  of  chloride  of  sodium,  the  latter  to  act  as  a 
sialoo-oo-ue.     Frequent  acid  eructations  are  generally  an  indication  tor 
rtiine'ral  acids,  when  these  depend  on  excessive  formation,  or  undue 
acidity  of  gastric  juice  ;   they  may,  however,  be  due  to  fermentation  ot 
food  from  deficiency  of  this  secretion,  and  the  consequent  forniation  ot 
various  organic  acids.    Pyrosis  is  usually  checked  by  bismuth  m  lull 
doses,  combined  Avith  alkalies;    or  compound  kmo  powder  may  be 
employed  with  advantage  in  some  cases.    Aperients  are  oiten  requirea, 
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but  should  there  be  habitual  constipation,  it  is  very  important  to  avoid 
the  too  frequent  employment  of  st]-ong  purgatives.  Vichy  Seltzer 
Friedrichschall,  Hunyadi  Janos,  ^sculap,  Rubinat,  and  other  aperient 
mineral  waters  are  often  very  serviceable  for  relieving  this  symptom 

5.  It  must  not  be  forgotten  tliat  the  state  of  the  general  system,  as 
well  as  that  of  the  main  organs,  needs  due  consideration  in  all  cases  of 
gastric  disorder.  Many  of  the  remedies  alreadv  alluded  to  act  as 
general  tonics,  and  thus  aid  in  improving  digestion.  Among  the  con- 
ditions requiring  particular  notice  are  ant^mia,  which  must  be  treated 
by  mild  ferruginous  preparations  ;  hepatic  derangements,  calling  for  an 
occasional  dose  of  some  mercurial  preparation,  podophyllin,  or  other 
suitable  drugs  ;  gout ;  hysteria  ;  the  malarial  cachexia;  and  renal  disease 
Gastric  neuroses  are  often  much  benefited  by  the  administration  of  iron 
strychnine,  arsenic,  and  other  nervine  tonics.  The  judicious  employment 
of  hydropathic  treatment,  massage,  or  electricity,  may  be  of  o-reat 
service  m  such  cases  ;  as  well  as  in  various  dyspeptic  conditions. 

6.  In  the  management  of  a  dilated  stomach  an  elastic  abdominal  su]> 
port  should  be  worn  ;  and  nux  vomica  or  strychnine  may  be  o-iven  in  the 
slighter  cases.  It  is  also  recommended  to  endeavour  to  produce  con- 
traction of  the  muscular  fibres,  and  to  improve  their  tone,  by  massao-e 
and  faradization  through  the  abdominal  walls.  The  practice  now 
generally  adopted,  however,  and  usually  with  great  advantao-e,  in  cases 
of  marked  gastric  dilatation,  is  to  wash  out  the  organ,  accordino-  to 
Kussmauls  method,  using  various  injections,  such  as  strong  alkaline 
solutions,  Vichy  water,  or  antiseptic  solutions.  For  this  purpose  the 
stomach-pump  may  be  used,  but  a  syphon-apparatus  is  now  often  em- 
ployed. Similar  treatment  has  been  advocated  in  obstinate  cases  of 
chronic  catarrh. 

7.  It  must  suffice  to  refer  very  briefly  to  operations  in  relation  to 
certain  diseases  of  the  stomach.  In  suitable  cases  of  pyloric  cancer 
pylorectomy,  gastro-enterostomy,  and  enterostomy  have  been  severally 
practised,  and  the  experience  thus  far  gained  has  certainly  been  en- 
couraging Mechanical  dilatation  of  the  pylorus  has  also  been  intro- 
duced by  Loreta  as  a  method  of  treatment  for  obstruction  of  this  orifice 
an  incision  being  made  into  the  stomach,  and  a  tinger  of  each  hand 
mtroduced  into  the  pylorus,  which  is  then  forcibly  stretched  The 
cardiac  oriface  may  sometimes  be  dilated  from  above ;  but  here  also  it 
has  been  recommended  to  open  the  stomach,  and  stretch  it  from  below 


Chapter  XXXVIII. 

ON  CERTAIN  INTESTINAL  SYMPTOMS  AND  FUNCTIONAL 

DISORDERS. 

I.  Enteralgia. 

Etiology.— Enteralgia  is  one  of  the  recognized  forms  of  visceral 
neuralgia,  and  is  defined  by  the  late  Dr.  Wardell  as  "  a  painful  affection 
or  the  intestines,  of  neuralgic  character,  generally  accompanied  with  con- 
s  ipation  and  flatus."  Dr.  Clifford  Allbutt,  in  his  Grdstoman  Lectures, 
ajso  speaks  of  this  malady  as  "one  of  singular  character  and  marked 
laentity    ;  but  he  further  remarks,  "as  a  matter  of  speculation,  I 
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hesitate  to  place  the  seat  of  enteralgia  in  the  bowel  at  all."  _  The  pre- 
disposing and  exciting  causes  of  the  complaint  are  in  the  main  similai' 
to  those  which  originate  gastralgia.  Local  causes,  such  as  flatulence, 
undig  ested  food,  accumulated  faeces,  &c.,  are  mentioned  by  Wardell  and 
other  writers,  but  it  certainly  appears  that  in  the  painful  attacks  thus 
produced  there  is  an  element  of  intestinal  colic,  as  well  as  in  those 
resulting  from  lead-poisoning.  Wardell  states  that  females  are  more 
prone  to  enteralgia  than  males,  but  Allbutt's  experience  is  opposed  to 
this  statement,  who  found  that  of  fifteen  cases,  eight  occurred  in  men 
and  seven  in  women.  He  accounts  for  the  greater  relative  frequency  of 
enteralgia  in  men  than  of  gastralgia  by  its  being  more  directly  allied  to 
gout,  and  by  its  dependence  on  the  weightier  affairs  of  men.  He 
observes  that  "  enteralgia  is  aroused  rather  by  the  strife  of  public  life 
than  by  the  teasing  of  homely  worries." 

Symptoms. — The  essential  symptom  of  enteralgia  is  abdominal  pain, 
comino-  on  in  paroxysms,  usually  sudden,  in  some  instances  more 
gradual.  The  attacks  are  generally  irregular  in  their  onset,  sometimes 
distinctly  periodic.  The  pain  is  said  to  begin  in  the  majority  of  cases 
in  the  umbilical  region,  or  in  the  right  flank,  but  it  moves  about  to 
other  parts  of  the  abdomen.  It  varies  in  its  character,  being  described 
as  sharp,  shooting,  piercing,  twisting,  drawing  or  tightening,  rolling, 
achino-,  &c. ;  and  in  some  instances  it  has  been  of  the  most  agonizing 
intensity  In  the  severer  cases  more  or  less  collapse  and  subsequent 
prostration  remain.  Wardell  states  that  enteralgia  is  frequently 
accompanied  with  constipation,  accumulation  of  f feces,  and  flatulence, 
but  Allbutt  regards  the  complaint  in  typical  cases  as  being  uncompli- 
cated with  any  intestinal  derangement.  Diarrhoea  is  occasionally  ob- 
served; and  also  vomiting  in  rare  instances.  There  may  be  other 
associated  visceral  neuroses;  and  also  neuralgia  affecting  the  spinal 


nerves. 


Teioatment.— The  treatment  of  enteralgia  consists  in  relieving  the 
painful  paroxysms  by  means  of  anodynes,  with  the  application  of  heat 
and  other  measures  which  alleviate  pain;  in  the  intervals  attending 
to  the  alimentary  canal  and  to  the  digestive  functions,  and  adopting 
the  general  treatment  suitable  for  neurotics,  with  change  of  air,  and 
tonics.  Dr.  Allbutt  recommends  quinine  and  belladonna ;  arsenic  is  not 
so  useful  as  in  gastralgia. 

II.  Intestinal  Colic. 

Etiology.— Intestinal  colic  is  a  painful  affection,  attended  with 
irreo-ular  spasmodic  contractions  of  the  muscular  coat  of  the  bowel,  its 
causes  are:— I.  Direct  irritation  of  the  ?>oweZ  by  improper  or  undigested 
food  •  cold  drinks  or  ices ;  irritant,  acrid,  or  poisonous  substances  ;  ex- 
cessive or  morbid  secretions,  especially  bile ;  retained  ffeces,  colic  being 
often  associated  with  constipation  and  flatulence  ;  and  foreign  bodies,  sucH 
as  fruit-stones,  gall-stones,  or  worms.  2.  Organic  diseases  of  the  mtes- 
tines  •  and  the  different  forms  of  intestinal  obstruction.  3.  Reflex  irrita- 
tion as  from  ovarian  and  uterine  affections;  or  during  the  passage  ot 
a  renal  or  hepatic  calculus.  4.  Morbid  conditions  of  the  blood,  especially 
in  gout,  and  perhaps  rheumatism.  5.  Lead-poisoning.  Disorders  oj 
the  nervous  system,  particularly  in  connection  with  hysteria,  or  as  the 
result  of  strong  emotion.  7.  Occasionally  exposure  to  cold,  either  generally 
or  locally. 
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&,MPiOM8.-lhe  symptoms  of  intestinal  colic  are  usually  quite 
characteristic  Paroxysmal  pain  is  felt  in  the  abdomen,  often  com  in  o- 
on  quit^  suddenly  and  presenting  remissions  or  intermissions  It 
generally  begins  and  is  most  severe  about  the  umbilical  region,  but  may 
spread  oyer  the  entire  abdomen,  and  is  liable  to  change  its  site  con- 
stantly. As  a  rule  the  pain  is  of  considerable  intensity,  being  sometimes 
most  excruciating  during  the  exacerbations ;  while  in  cha^-acter  it  is 
more  or  less  twisting  pinching,  or  constricting,  what  is  commonly  termed 
g7■>p^ng.  Pressure  almost  always  giyes  marked  relief,  the  patient  either 
bending  forwards  and  pressing  with  the  hands,  or  lying  upon  the 
abdomen  ;  at  the  same  time  being  yery  restless,  rolling  and  tossino- 
about  from  time  to  time     Should  the  spasm  continue  for  a  long  time" 

'LffL"Z'T\TJ^''  ^1*-  the  bowels  are  constipated,' 

and  distended  with  datus  ;  diarrha^a  may  be  present,  howeyer,  in  some 
conditions.  Occasionally  yomitmg  takes  place,  but  then  probably  the 
stomach  IS  aftected.  Phydcal  examination  generally  reyeals  flatulent 
distension,  except  in  lead-colic,  when  the  abdomen  is  usually  more  or 
less  retracted  ;  win  e  the  spasmodic  movements  of  the  bowels,  and 
rolling  about  of  flatus,  can  often  be  seen  or  felt.  The  abdominal 
muscles  are  also  commonly  in  a  state  of  rigid  contraction,  or  they  may 
be  knotted  here  and  there.  •' 
The  patient  presents  an  expression  of  suifering,  and  if  the  nain 
IS  very  severe  and  prolonged,  there  may  be  signs  of  more  or  less 
collapse.  Pyrexia  is  absent.  The  attack  lasts  a%ariable  time,  a!id 
comfoJt  ^^^'^^Ptly'  1^«"^8-  followed  by  a  feeling  of  great  relief  and 

TKEATMENT.-The  first  thing  to  be  attended  to  is  to  find  out  the  cause 
ot  an  attack  of  intestinal  colic,  and  to  get  rid  of  this.    A  free  averient 

Sd.''i?tr  ^""'^^^',*fl  7^r'  ^^^^^^^^  turpenSe "r 

asa  oetida,  if  there  is  much  flatulence  ;  or  a  brisk  purgative  may  be  given 

by  the  mouth  m  less  urgent  cases,  such  as  a  full  dose  of  castor  oil,  either 

nliTe  ^'i.F'l  ''^  ^  f  ^  '^^^^•^  ^^^''-^"g-^*-  containing  sul- 

fhe  InV  °f  magnesium  with  peppermint-water.    Opium  is 

the  chief  remedy  for  the  relief  of  pam  and  spasm  ;  it  is  best  given  in  the 
f  n  '1°  '^T'-'^P"  sedativus,  which  may  be  combined  with 
spiiit  of  chloroform  and  tincture  of  cardamoms.  In  severe  cases  sub 
cutaneous  injection  of  morphine  may  be  employed.  Warm  carminati^ 
^  ven  S  ^  beneficia  ;  or  a  little  hot  spirit  and  water  may  be 
given.  Shoiild  the  attack  be  associated  with  hysteria,  a  draught  con- 
houlTbe  r  TI\        ^^^^<^tida  is  indicated.  The'patient 

should  be  kept  warm  ;  and  the  assiduous  application  of  dry  heit  over 
he  abdomen,  with  friction,  will  usually  afford  great  relit}.    In  some 
hated  W  '^J^o^^«  f "«wer  best.    Any  signs  of'  collapse  must  be  com- 

bated by  ,fm«Za«^,.  It  may  be  remarked  that  infants  probably  often 
suiiei  from  intestinal  colic,  on  account  of  improper  feeding.    This  may 

Jo.;;',"'' 1   ?  ^  1  f  ^1^^*'  -^^^  *o  the  state  of  thl 

as  di  1  wnf       \  .f"'"'  ^omecarvdnative  water  may  be  given,  such 

over  thiSm:;;^"        ""^""^^        ^-^^  ^pp^-^^ 

III.  Constipation. 

^TiOLOGY.— The  immediate  causes  of  this  very  common  symptom  may 
be  summed  np  as  :-l    Mechanical  obstructuL  in  some  paJt  of  the 
ahnieutary  cana  ,  directly  interfering  with  the  passage  of  the  f^ces 
^  Vehcient  peristaltic  action  of  the  intestinal  muscular  coat,  especially 
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of  that  of  the  large  bowel,  generally  clue  to  impaired  excitability  of  the 
nerves.  3.  Deficiency  of  secretions,  particularly  of  the  intestinal  secretion 
and  bile ;  or,  as  some  believe,  their  excessive  absorption  ;  the  fseces  being 
consequently  too  solid,  while  at  the  same  time  the  peristaltic  action  of 
the  bowel  is  diminished.  Constipation  is  usually  very  marked  in  cases 
of  pyloric  obstruction,  owing  to  deficiency  of  fluids. 

The  fii"st  group  of  cases  will  be  separately  considered.  The  other  two 
classes  may  be  associated  with  organic  diseases,  hat  are  very  frequently 
the  consequence  of  mere  functional  disturbance.  This  may  arise  from  a 
great  variety  of  causes,  of  which  the  chief  are  habitual  neglect  of  the 
act  of  defaecation,  either  from  carelessness,  want  of  time,  or  undue 
modesty ;  indulgence  in  astringent  articles  of  diet ;  habitual  use  of 
opium ;  excessive  smoking ;  sedentary  habits,  especially  if  combined 
with  much  mental  work  ;  enervating  habits,  particularly  lying  in  bed  to 
a  late  hour ;  anaemia,  debility,  and  want  of  tone  from  any  cause  ;  hepatic 
derangements ;  most  acute  febrile  diseases  ;  various  chronic  affections, 
especially  those  connected  with  the  nervous  system  ;  utei'ine  and  ovarian 
derangements  ;  and  the  presence  of  lead  in  the  system. 

Undoubtedly  some  individuals  are  predisposed  to  constipation,  par- 
ticularly those  who  are  of  a  slow,  lethargic  temperament.  This  dis- 
order is  more  common  among  females  than  males,  and  is  more  liable  to 
arise  as  age  advances,  though  it  is  of  very  frequent  occurrence  in  young 
women. 

Symptoms. — Constipation  simply  means  that  the  stools  are  not  passed 
with  sufficient  frequency,  being  at  the  same  time  generally  deficient  in 
quantity,  as  well  as  too  dry  and  solid.  In  many  instances  it  is  a  mere 
temporary  derangement ;  but  in  others  the  bowels  are  habitually  con- 
fined. Some  individ^^als  state  that  their  bowels  are  regular,  simply 
because  they  go  to  stool  every  day,  but  in  reality  they  suffer  from 
habitual  constipation,  as  they  only  pass  small  lumps  of  hard  ffeces ; 
hence  the  necessity  for  making  close  inquiry  in  any  doubtful  case.  The 
degree  of  constipation  varies  much,  but  it  is  not  uncommon  to  meet  with 
jjatients,  especially  females,  whose  bowels  are  only  moved  once  or  twice 
a  week  ;  and  sometimes  the  intervals  are  even  longer  than  this,  being  in 
exceptional  cases  quite  extraordinary.  Hence  fseces  may  accumulate  to 
an  enormous  amount  in  the  intestines,  distending  them  greatly ;  and 
when  discharged,  they  are  firm,  often  extremely  hard,  dry,  in  the  form 
of  scybalous  lumps  or  large  masses,  frequently  pale,  and  unusually  foetid. 
Hard  excrement  may  cause  irritation,  setting  up  a  kind  of  diarrhoea 
attended  with  the  discharge  of  mucus  or  pus,  and  thus  may  mislead  as 
to  the  actual  conditions  present,  the  faeces  being  in  reality  retained. 
The  passage  of  indurated  faeces  may  give  I'ise  to  a  great  deal  of  pain 
about  the  anus,  with  straining,  and  sometimes  discharge  of  blood; 
and  may  also  cause  piles.  When  retained,  excrement  is  very  liable  to 
undergo  decomposition,  thus  giving  rise  to  much  painful  flatulence  ;  the 
secretions  are  also  still  moi'e  interfered  with,  as  well  as  the  motor  func- 
tions of  the  bowels,  and  dyspepsia,  usually  of  an  atoidc  kind,  is  set  up. 
The  mechanical  effects  of  accumulated  faeces  are  often  very  serious,  and 
they  may  cause  complete  intestinal  obstruction,  or  may  lead  to  ulceration 
and  perforation.  Not  uncommonly  an  accumulation  can  be  detected  by 
jjliysical  examination  of  the  abdomen,  and  it  may  simulate  various 
abdominal  tumours.  As  a  rule  tumours  due  to  accumulation  of  faeces 
correspond  in  position  and  shape  to  the  caecum,  or  to  some  part  of  the 
colon ;  they  often  have  a  doughy  feel,  yielding  to  pressure,  by  which 
they  are  sometimes  much  altered  ;  and  percussion  over  the  correspond- 
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ing  part  of  the  abdomen  generally  elicits  a  combination  of  duliiess  and 
tympanitic  sound.  In  some  cases,  however,  these  accumulations  pro- 
duce extensive,  irregular,  solid  enlargements,  greatly  reseniblino-  masses 
of  cancer.  Therefore  the  possibility  of  any  doubtful  abdominal  tumour 
being  due  to  fajces  should  always  be  borne  in  mind,  and  the  effects 
observed  of  a  thorough  clearing-out  of  the  bowels,  by  means  of  aperients 
and  enemata,  or  m  other  ways,  before  a  positive  opinion  is  oiven 
bometimes  a  collection  of  faeces  is  associated  with  other  morbid  condi- 
tions within  the  abdomen. 

Upon  the  general  system  the  effects  of  habitual  constipation  are  fre- 
quently very  marked.  It  produces  a  state  of  nervous  depression  or 
hypochondriasis ;  and  by  interfering  with  digestion  and  nutrition,  or 
m  other  ways,  may  cause  much  wasting  and  anasmia. 

Treatment.— It  is  needless  to  enumerate  here  the  ordinary  remedies 
employed  in  the  treatment  of  accidental  and  temporary  constipation,  as 
these  are  discussed  m  treatises  on  Therapeutics,  and  are  sufficiently 
alluded  to  m  other  parts  of  this  work.     A  few  remarks  are,  however 
necessary  regarding  the  management  of  habitual  constipation     1    It  is 
most  important  to  impress  upon  patients  the  necessity  of  attendino-  to 
the  habit  of  gomg  to  stool  daily,  at  the  same  hour,  and  of  havino-  a 
proper  evacuation,  because,  if  this  is  neglected  for  a  lono-  perfod 
It  becomes  extremely  difficult  to  restore  the  bowels  to  their  normal 
•activity.     2.  Attention  to  diet  and  general  hygiene  often  assists  in 
removing  constipation.     Sir  Andrew  Clark  advocates  plenty  of  solid 
■and  fluid  digestible  food.     Astringent  articles  of  diet  must  be  avoided 
liran-bread,  oatmeal  cakes,  and  porridge  certainly  prove  efficacious  in 
not  a  few  cases;  and  hgs  or  somewhat  acid  fruits  are  also  useful  in 
.some  instances     Any  injurious  habits  which  tend  to  confine  the  bowels 
must  be  avoided  ;  and  a  proper  amount  of  daily  exercise  should  be  taken, 
bold  bathing,  with  douching  of  the  abdominal  walls,  is  often  beneficial  • 
as  well  as  local  manipulation  or  massage.    The  plan  of  wearing  an 
ethcient  bandage  or  elastic  support  round  the  abdomen  is  exceedino-ly 
serviceable  m  some  cases,  especially  in  women  with  relaxed  abdominal 
walls      S.  It   must    not    be    forgotten    that    the   inactivity  of  the 
bowels  may  be  due  to  a  general  want  of  tone,  and  hence  tonics  are 
trequently  useful,  particularly  those  which  improve  the  condition  of 
the  ahmentary  canal.    The  most  beneficial  are  the  non-astringent  pre- 
parations of  iron ;  mineral  acids  with  bitter  infusions  or  tinctures  ■ 
.strychnine,  or  extract  or  tincture  of  nux  vomica.    Should  there  be  any 
lead  in  the  system  giving  rise  to  constipation,  iodide  of  potassium  is  the 
■essential  remedy.     4.   Various  aperient  medicines    have    usually  to 
be  employed,  but  it  is  highly  desirable  to  avoid  falling  into  the  habit  of  • 
relying  upon  these  agents,  if  possible,  especially  the  stronger  purgatives, 
•and,  therefore,  as  soon  as  the  desired  effect  has  been  produced  in  any 
case,  and  the  bowels  have  been  properly  emptied,  purgatives  should  be 
stopped,  and  the  patient  imjn-essed  with  the  importance  of  tryino-  to 
keep  up  a  regular  action  by  attention  to  the  matters  already  indicated. 
Among  the  most  efficacious  aperients  in  these  cases  are  confection  of 
■senna  or  sulphur,  taken  early  in  the  morning;  castor-oil  or  olive-oil; 
glycerine  or  equal  parts  of  glycerine  and  castor-oil ;  compound  rhubarb 
n  1;  sulphate  of  magnesium,  gr.  xx  to  si  three  times  a  day,  which  is 
'«en  beneficially  combined  with  sulphate  of  iron;  sulphate  of  sodium; 
^ticllitz  povvders;  phosphate  of  sodium,  particularly  recommended  for 
So     ?'  especially  valuable  if  the  colon  is  torpid- 

tue  extracts  of   rhamnus  frangula  or  rhamnus  purshianus  (cascara 
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sagrada)  ;  and  extract  of  belladonna  in  doses  of  gr.  -^th  to  |tli  once 
daily,  gradually  increased.  The  last-mentioned  drug  is  deservedly 
in  high  repute,  as  recommended  by  Trousseau ;  and  a  combination  of  it 
with  aloes  and  extract  of  nux  vomica  is  very  serviceable  in  some  cases. 
Powdered  ipecacuanha  in  small  doses  is  also  a  useful  addition  in 
certain  conditions,  by  causing  increased  intestinal  secretion.  Cascara 
sagrada  has  of  late  years  come  into  special  repute  in  the  treatment  of 
habitual  constipation,  and  in  many  cases  it  proves  of  signal  service.  Not 
uncommonly  it  becomes  necessary  to  use  the  stronger  purgatives  from 
time  to  time,  such  as  extract  of  colocynth,  blue  pill,  calomel,  jalap  or 
its  resin,  or  gamboge.  If  the  bile  appears  to  be  deficient,  some  mercurial 
preparation,  podophyllin,  euonymin,  or  other  cholagogues  are  valuable 
from  time  to  time  ;  or  purified  ox-gall  may  be  employed  as  a  substitute. 
Some  of  these  remedies  may  be  given  in  different  combinations  with 
advantage,  made  up  into  pills  with  extract  of  gentian  or  extract  of 
hyoscyamus.  It  seems  best  to  administer  them  just  before  or  during 
a  meal.  Various  aperient  mineral  -dcaters  are  often  serviceable,  such  as 
Friedrichschall,  Hunyadi  Janos,  ^sculap,  Rubinat,  Vichy,  or  Seltzer 
waters  ;  or  Carlsbad  salts. 

The  employment  of  simple  enemata  in  cases  of  habitual  constipation  is 
very  useful.  A  morning  injection  of  water,  soap  and  water,  a  solution 
of  salt,  or  olive  oil,  will  often  prove  highly  efficacious  ;  if  necessary  a 
little  castor-oil  may  be  added.  Small  enemata  of  glycerine  have  been 
found  of  great  service.  The  use  of  a  suppository  of  soap  is  a  popular 
remedy  in  some  parts,  especially  in  the  case  of  children.  Massage  is  a 
valuable  method  of  treatment  in  many  cases  of  habitual  constipation ;  and 
the  use  of  electricity  in  connection  with  the  abdominal  muscles  may  be 
serviceable  in  obstinate  cases. 

Occasionally,  as  the  result  of  long-continued  accumulation,  the  rectum 
becomes  greatly  distended  with  solid  and  dry  excrement,  which  has  to 
be  mechanically  scooped  out.  Enemata  may  be  used  for  the  purpose  of 
aiding  in  softening  this  hardened  faeces,  and  breaking  it  down. 

IV.  DiARRHCEA. 

-iETiOLOGY. — Diarrhoea  results  either  from  increased  peristaltic  action 
of  the  intestines  ;  from  an  unusually  liquid  state  of  their  contents, 
especially  when  this  depends  on  excessive  secretion  ;  or,  most  commonly, 
from  a  combination  of  these  conditions.  The  exciting  causes  of  these 
morbid  phenomena  may  be  thus  arranged: — 1.  Irritation  of  the  intestines 
by  food,  either  taken  in  excess,  of  improper  quality,  undigested,  or 
having  undergone  decomposition  ;  impure  water  or  other  liquids  ; 
purgative  medicines  and  irritant  poisons  generally  ;  excessive  or  un- 
healthy secretions,  especially  bile ;  worms,  trichinse,  and  other  parasites, 
possibly  vegetable  as  well  as  animal  ;  or  retained  faeces.  2.  Mechanical 
congestion  of  the  intestinal  vessels,  owing  to  some  obstruction  in  the  portal 
circulation.  3.  Organic  affections  of  the  intestines,  namely,  enteritis, 
either  acute  or  chronic  ;  albuminoid  disease  ;  and  ulceration,  especially 
tubercular.  4.  Occasionally  mei'e  nervous  disturbance,  such  as  strong 
mental  emotion ;  or  reflex  irritation  in  connection  with  dentition. 
5.  Certain  special  diseases  in  which  diarrhoea  is  a  prominent  symptom, 
particularly  cholera,  typhoid  fever,  and  dysentery.  By  many  it  is 
then  regarded  as  eliminatory  in  its  character,  serving  to  carry 
off  some  poisonous  material  ;  and  the  same  theory  is  applied  to 
its  occurrence  in  renal  disease,  gout,  pyasmia,  and  various  fevers  ; 
or   when   it   takes   place   as  a   critical   discharge   at   the   close  of 
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{Jyrexial  affections.  Colliquative  diarrhcpa  not  nnfrequently  sets  in 
during  the  course  of  certain  ^vasting■  chronic  affections,  /special  v 
3Swt%S;"f -d"^-,-.b-nging  about  a  iaSf:::^, 
espec  ally  m  phthisis,  cancer,  splenic  or  supra-renal  disease  and 
Hodgkins  disease.  _  6  The  rapid  suppression  of  dischazo's  oV  t  e 
absorption  of  dropsical  fluid,  when  the  diarrhcBa  is  termed  ^/ca  -.  s 

tempeiatme,  or  to  excessive  cold  or  heat  ;  foul  air,  overcrowdinj?  and 
other  anti-hygiemc  conditions;  excessive  fatigue-  einanat  onf  Cm 
decomposmg  ananal  matter;  and  malarial  influence  tTc  combined 
action  of  some  of  these  causes,  along  ,,ith  improper  diet,  -.iveTr  sHo 
the  surmner  and  autuvzn  diarrhea,  or  sa-cJedEnqlUh^chdnT^ 
prevalent  during  these  seasons.  8.  Verv  rarelv  tlie  '"^ 
™./a/^o«  into  the  intestines,  such  VS^i:^:^':^^'^^:^ 
peritoneal  effusion,  or  the  fluid  portion  of  a  hydatid  tumour  ' 
CHARACTERS.-In  all  cases  of  diarrhoea  it  is  requisite  t  a.cert.in  its 
duration;  the  number  of  stools  nassed  ir,  ih^  f,  l  ^  '^;'^eeitain  its 
their  relation  to  the  introdSn'  tod  a^^  2k  "li";'""  '  '"" 
^.ec.„,e„,,  of  the  excreta,  it  practicable,  .^frcqSiyl^^nt  be'.ISS 

the  materials  are  more  or  less  mixprl    a-nrl  •  ^  -^^^^'e 

characters  of  the  stools  the  ^S^s^^^JT  tl.:^aSh::  S^^Xn^  l^^^ 
mmecL  Various  other  digestive  disturbances  are  usually  a  so  iated  Sh 
tins  symptom,  indicated  by  griping  or  other  pains  in  th^e  abdomen  4 
ness  borborygmi,  straining  at  stool,  or  an  abnormal  state  of  Xe  ono-ue" 
The  stools  may  irritate  the  anus  considerably,  especially  v]  en  >h; 
diarrhoea  is  loiig-eontinned  and  of  a  watery  kind     If  mi  t  L.  .  ? 

hat  patients  sometin.es  state  that  the/ie  Seri^^"^^.^ 
the  bowels   when  on  investigation  it  will  be  found^hartl  ^^Ts  onlv 

ome  local  discharge,  especially  in  connection  with  fisf,!,,  „    J.    Tl  1 

m£  ':jt7^'    ''''      either^^tuSb  i?^:"  iaii^: 

--ns  articles,  especiall  y^rrowroot  J  ^^iS;,";.  ^  w^^^b^f 

lis    :    dS     WWt?t '  -^^-ill^^P-f  constitute  t^bS 

tities  nm     f       ^^-^''^."7*^^  1  me-water,  if  administered  in  small  quan- 

t  tSer:j  cu-t 
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irritant  materials  from  the  alimentary  canal.  Castor  oil,  calomel,  a 
saline  draught  or  Seidlitz  powder,  or  a  full  dose  of  tincture  of  rhubarb 
act  best  in  these  cases,  and  they  are  often  advantageously  combined 
with  a  little  opium.  Antacids,  such  as  bicarbonate  of  sodium  or  mag- 
nesium, are  beneficial  when  irritating  secretions  are  present  in  the 
bowels. 

Among  the  direct  remedies  used  for  combating  diarrhoea  opium  holds 
the  first  place,  given  either  alone  or  with  other  medicines,  in  various  forms. 
The  enema  of  opium  is  often  of  great  value.  The  other  principal  medi- 
cines administered  in  acute  cases  are  prepared  chalk  in  various  com- 
pounds, catechu,  kino,  logwood,  krameria,  bael-fruit,  alum,  dilute  mineral 
acids,  especially  sulphuric,  tannic  and  gallic  acids,  acetate  of  lead,  prepara- 
tions of  bismuth,  hydrate  of  chloral,  and  chlorodyne ;  in  chronic  cases 
solution  or  tincture  of  perchloride  or  solution  of  pernitrate  of  iron, 
sulphate  of  copper,  or  nitrate  of  silver.  Ipecacuanha  is  invaluable  in 
certain  forms  of  diarrhoea.  Goto  bark,  and  cannabis  indica  are  also 
recommended.  Among  the  most  efficient  combinations  will  be  found 
chalk  mixture  with  tincture  of  catechu  and  opium ;  aromatic  powder 
of  chalk,  with  or  without  opium  ;  compound  kino  powder  ;  decoction  of 
logwood  with  lime-water,  particularly  valuable  for  children ;  dilute  or 
aromatic  sulphuric  acid  with  laudanum ;  Dover's  powder,  alone  or  with 
carbonate  of  bismuth  ;  the  lead  and  opium  pill ;  and,  in  chronic  cases,  a 
pill  containing  sulphate  of  coj^per  or  nitrate  of  silver  combined  with 
opium. 

Creasote,  carbolic  acid,  minute  doses  of  perchloride  of  mercury, 
naphthalin,  and  other  antiseptics  have  been  employed  in  certain  forms 
of  diarrhoea.  The  notion  of  administering  antagonists  to  poisonous 
ptomaines,  supposed  to  cause  diarrhoea,  has  been  advanced,  but  at  pre- 
sent with  no  defiiiite  results. 

Local  applications  to  the  abdomen  are  frequently  very  beneficial  for 
diarrhoea,  in  the  form  of  poultices,  fomentations,  or  dry  heat.  A  flannel 
bandage  worn  round  the  abdomen  is  useful  in  some  chronic  cases. 
Occasionally  a  patient  may  by  voluntai-y  effort  to  some  extent  suppress 
diarrhoea,  esjDecially  when  this  is  due  to  emotional  disturbance. 

V.  Helena — Intestinal  Haemorrhage. 

Etiology. — Most  of  the  causes  of  meltena  are  similar  to  those  which 
give  rise  to  haematemesis,  and  it  will  be  sufficient  briefly  to  enumerate 
them  thus: — 1.  Traumatic  injury.  2.  Diseased  conditions  of  the  blood. 
3.  Vicarious.  4.  Mechanical  and  chemical  irritation  or  injury  to  the 
bowel,  especially  by  violent  purgatives,  canthax'ides,  turpentine,  various 
irritant  poisons,  hardened  fasces,  and  rough  calculi.  5.  Organic  diseases, 
namely,  enteritis,  ulceration,  especially  in  typhoid  fever  and  dysentery, 
cancer,  invagination,  piles,  prolapsus,  fissures  or  fistulse  about  the  anus. 
6.  Extreme  mechanical  congestion,  from  portal  obstruction  or  chronic 
heart  or  lung  disease.  7.  A  tumour  eating  its  way  through  the  wall  of 
the  intestine  ;  or  an  aneurism  bursting  into  its  interior.  8.  Passage  of 
blood /rom  the  stomach  into  the  bowels,  following  hsemorrhage  into  this 
organ. 

Characters. — When  blood  appears  in  the  stools,  it  is  generally  much 
altered  in  its  characters,  but  this  will  depend  upon  its  amount  and 
source,  and  upon  the  rapidity  with  which  it  escapes.  When  in  small 
quantity,  coming  from  the  ujjper  part  of  the  bowel,  and  being  slowly 
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discharged,  it  is  usually  more  or  less  dark,  being  often  quite  black  and 
presenting  a  tarry  or  sooty  aspect;   occasionally  it  resemb  es  coffi 
grounds.    Li  or.gmatang  from  the  same  source,  being  at  the  sTme  time 
copious  and  speedily  expelled,  it  may  be  but  little  altered,  thou4  it^s 
usually  of  a  very  dark  colour.    When  coming  from  the  lai'ge  int'est  nes 

SeniSi^r         "''"'l'  ^'""T^'y  ancf  unSnged.' 

ihe  quantity  .aries  much,  ranging  from  mere  streaks  in  the  fajces  to 
an  amount  suflicient  to  cause  speedy  death.  By  attending  to  the  qTantity 
and  appearances  of  the  blood,  its  seat  of  origin  may  generally  be  de  e/ 
mined  ;  the  diagnosis  being  further  aided  b;^  the  general  histC  o  t  e 
ca  e,  and  by  a  consideration  of  the  symptoms  and  physical  sio-Js  refer- 
able to  the  abdomen,  not  forgetting  to  make  an  exaniimation  of^  he  anus 

mistake  the  dark  colour  due  to  bile  or  iron  for  that  dependino- on  the 
presence  of  blood  m  the  stools.  t-peuuiu^  on  zne 

Treatment.— The  same  remedies  are  useful  in  the  treatment  of  meh^^na 
muchi:imtT  .f--  1— temesis.    Oil  of  turpentin'    f  iit 

much  lepute.  Eneniata  of  teed  ivatcr  are  sometimes  serviceable  •  as  well 
as  the  app  ica  ion  of  ice-bags  to  the  abdomen.    Astringent  en  mata  may 

tt  .tl  '"^'''rr  '^'T  ^«  ^^'J  "^«^'bid  condition  about 

the  anus  giving  rise  to  haemorrhage,  such  as  piles  or  fistula,  as  well  as  n 
certain  fonns  of  internal  disease,  for  example,  cancer  of  the  m  est  ne 
■surgical  interference  may  be  required.  <Ji  tne  mtestmt. 


Chapter  XXXIX. 


INFLAMMATION    OF    THE    INTESTINES— INTFSTT^  4  T  nv> 
ENTERIC     CATARRH  -  ENTERItIs  -  DUoSeNITIS 
TYPHLITIS  AND  PERITYPHLITIS-COLITIS 

Inflammation  of  the  bowels  presents  considerable  varieties  as  reo-ards 
the  coats  which  are  involved,  and  the  extent  of  the  intestinal  tract 
which  IS  implicated  ;  hence  the  clinical  history  of  cases  thus  de^t^ntted 
IS  anything,  but  uniform.  The  term  enteritish.s  been  used  vei-y  vaCy 
and  several  distanct  conditions  have  been  included  under  it.  It  wi  1  b^' 
convenient  briefly  to  consider  in  the  present  chapter  the  cldef  recognized 
sn^l  /'T'"'^  or  ocal  inflammation  of  the  intestines,  apai"  f  onx 
specia  aftections,  such  as  dysentery  or  typhoid  fever.     Th^y  include  - 

the  r.n?f'  "n"'!       ''''''r''-''''^''-  involving  all 

the  coats.  _  3.  Buoden^t^s.     4.  TyphUfis  and  Ferifyphlit  s.    5.  C^M 
t).  Oliro7iic  intestinal  catarrh.  ^omus. 

dii^t  r^^YT/''"'"'''^'  oi;,»«ro-.;./e,.-/i.  is  ordinarily  due  to  some 

CO  ,  r  i      '  '"'^r'''  ^"""8'      ^^"'^l  materials,  or  to  a 

vi  hd  nti^ion''  -ith  various  exanthemata,  and 

A  vervTnf        7     71  ^'"^^  "''^  *°  ^'^^"■e  inflammation. 

A  veiy  intense  ocaZ  form  of  enteritis  follows  obstruction  of  the  bowels  • 
also  sometimes  results  from  ulceration,  or  from  extension  of  peii: 
mav  nri^t       f        "'f  instances  idiopathically.  Vuodenitis 

may  aiise  b^-  extension  from  gastric  inflammation,  or  fi^m  the  same 
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cause  and  is  also  said  to  be  set  up  by  acrid  bile  ;  it  is  peculiarly  liable 
S  oc^ur  aSer  burns  and  scalds,  and  is  then  followed  by  u  ceration 
Ty^s  flnfla.n.a,ion  of  il.  is  B-erally  due  to  t^^^^^^^^^^ 

nf  hardened  faeces  or  of  foreign  bodies  m  tins  part  of  the  intestine,  or  m 
ttc  aiperdix  vermiform^     which  often  leads  to  ulceration  and  perfora- 
tion bas  no  definite  recognizable  cause   but  is  said  to  be  a 
disease  o   middle  life,  and  to  affect  males  more  than  emales.  Chrome 
tT.nl  catarrh  remains  occasionally  after  an  acute  attack,  but  usually 
^''^i  r/roni  the  i^^^^^^^^  of  local  irritants;  or  the  complaint  is 
rss^iSter^itulSSJion,  lardaceous  disease,  or  other  organic  changes 
affecting  the  bowel  .^^^g^-^^i  ^^tarrh 
the'^Cearrce^  re^mb^^^                          -  catarrh  .of  other  mucous 
surfaced  and  need  no  special  description.    The  -f-^^^T^rT  ^^::' 
surtaces,  an        .        ,^              sometimes  mixed  with  blood.  Super- 
fill  etsirs^'sl^^^^                    are    not   uncommonly  observed^ 
SsionalTy  a  croupous  or  membranous  deposit  is  formed  over  the 
?uX:moii  or  less^xtensively  which  ii^^^^^^^ 

Z  eSrSsfTtl  e  gutthe  cow eltrLely  de^p  i4  sonie- 
ttes  Tnrple  ox  ai,,ost  black,  being  accompanied  witli  spots  of  extra^ 
times  purpie  thickened  and  softened,  and  generally 

"Iwed  Si  Luni  01  occasionally  with  exadation  or  pus;  while 
Thf  iSesW  oXts  are  often  mixe^l  with  blood,  (gangrene  occurs 
hi  some  cases.  The  peritoneum  may  be  involved  by  extension,  exhibit- 
in  some  uas  ..ovresnondino-  to  the  inflamed  bowel. 

"fiJ^S:  I  J-SfaSe  entire  mucous  tract  is  frequently  affected, 
the  condftion  beginning  above,  and  extending  throughout  the  intestines  ; 
l^L^^Sw^v^r^e  Hfed^^JJ^  — —  :=^'^^^s2^ 
'^J^X'X.  letflrLtilXSs Von  o^truction,  the  part 

'^'r^'J^S/Tirt^cum  or  appendix   vermiformis  becomes  much 
III  typhhUs  7.^™  this  leads  to  ulceration  and  de- 

niflamed  ^o^  Aoc^  .  tergaJgrene,  which  is  liable  to  end  in  rupture 
struction  of  the  ^^^^^'^^  ^.^^^J^^  ^  lace  into  the  peritoneum, 

or  perforation,    ^he  peitoiat  ^         surrounding  cellular  tissue, 

causing  general  P"^*^"^?;' '  j  °^  .V^cture-i^erif^/pWiZ/^-which  usually 
setting  up  \^^«ammation  m  tJiis  strucu       v  £ 

terminates  m  the  f-^f^^^;"^;^  ,  "%^Xbl^  ™ay  be  excited 

burst  m  a  variety  of  d"  ect^^^^^^^^^  ^^^^^^^ /  ?  ^  irritation  is  usually 
without  any  act^l  1-;^-^^^^^^  fe^e  In  the  appendix  some  small 
some  foreign  ^^^^^       ^^^^  entrance  becomes  a  nucleus  upon 

foreign  substance  which  has    a  nea  a  concretions  which 

which  f^ces  -f/--fXnes  fc^•CS^^  h^ve  been  frequently 
come  to  resemble  fim^^^^^^^^^^^^  that  some  writers  regard  all 

""'  f  thifkind  as  resulting  from  perforation  of  the  appendix  vermi- 
cases  of  this  kind  as^^^^^^^  Jangrene  produced  by  a  foreign  body  m  its 
formis,  <l7^*\^^^^7t°Se  J  d?stinction  between  typhlitis  and  pen 
interior  the^^^;^^^  ^he  perforation  as  the  immediate  cause  of  the 

typhlitis,    ^^^y  Ject     It  is  generally  believed  that  per- 
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events  is  now  and  tlien  observed  on  the  opposite  side  of  t]ie  abdomen  in 
connection  with  the  sigmoid  flexure.  auuomcn,  lu 

ColiUs  is  regarded  as  an  inflammatory  disease  of  the  colon,  distinct 
from  dysentery,  beginning  m  the  sub-mucous  tissue,  but  soon  caus  no 
extensive  destruction  of  the  mucous  naembrane  and  ulceration  T^e 
ulcers  are  often  large  irregular,  confluent,  and  extend  to  the  muscular 
coat;  sloughs  may  adhere  to  the  surface;  and  the  intervenino-  ,nncol\ 

takes  place.     Ihe  .small  intestine  may  be  similarly  affected  at  the  same 

_   When  intestinal  catarrh  becomes  ch-o?iic,  there  are  the  usual  chances 
m  colour,  the  membrane  being  often  dark  or  even  black  from  pi^^t' 
f"^  tissues  ;  with  degenerative  change.JS   1  e 

tl  e  o  he  ;  T';  ^'^"-^-^^^^^-h  may  give  rise  to  ulceration  ;  or,  on 
the  other  hand.  It  may  result  from  this  condition,  or  from  som  ^  othS 
organic  change  m  the  bowel. 

SoiPTOMS.— 1.  Cases  of  siviple  enteric  catarrh  are  generally  cliarac 
tended  by  uneasiness  over  the  abdomen,  with  colicky  and  grip  i,o  ^s 
especially  about  the  umbilicus,  where  there  may  be  a  littfe    ei  de  ■  e  s 

liough  pressure  sometimes  gives  relief ;  formation  of  much  gas  i^  the 
in  estincs,  causing  gurgling  and  borborygmi ;  and  diarrhcBa  especial]  v 
after  taking  any  food  or  drink,  the  stools"  becoming  in  some  ca5es  erj 

cHTacS'    Tlifs'^         'rfr'^  Y  '^""^  watery,  -SatSJ 

chaiactei  These  may  be  the  only  symptoms,  but  as  the  stomach  it 
often  implicated  at  the  same  time,  this  is  indicated  by  a  red  furred  and 

vomiting.  If  diarrhcea  has  been  severe  for  any  length  of  time  the 
stools  are  ap  to  become  somewhat  dysenteric  iif  chaLte^  co  Sniiio 
mucus  and  bh.od,  especially  if  the  large  intestines  are  mainl/Z  h' 

The  symptoms  are  more  marked  in  proportion  to  the  intensity  of  the 
inflammation,  especially  the  pain  and  tenderness,  and  they  are  pa  ti 
oularly  severe  m  connection  with  irritant  poisonikg.    ShoiJd  the  'e  be 
any  membranoas_  deposit  upon  the   mucous    surface,  shreLs  arcer 
fheltools  ■  "  ''''''       '''''  -^^3^  be  expelledlii 

General  symptoms  are  in  some  cases  entirely  absent,  except  perhaDS 
|ome  feeling  of  exhaustion  from  excessive  dian-hcea.   I ii  tS  moi^  e^^5 
orm  of  enteritis,  however,  pyrexia  is  observed,  with  lano^oi  oenerll 
depression,  and  headache.    In  children  there  is  frequeS^To-h  fever 

apnraous  stomatitis.  Sometimes  convulsions  or  coma  set  in  and  dp^fh 
may  result  from  these  causes,  or  from  exliaustion    Yn  cases'  o    irHtt  it 

rSS:'^  ''"^^'T-  '''^'^^  beingol^STalcSdenc; 

enteric  c?t  '.vh  f  ^«  occasionally  observed  in  severe 

'  eik  or  tho  nre^r  TT  "''P'T"^      P^'««"«  constitutionally 

;^'rpT    7      .  ,       subjects  of  some  chronic  lowerino-  disease 

inte'stb  ll     T       '"'^T  inflammation  which'  involves  all  the 

nte  tnia  coats  presents  symptoms  essentially  different  from  those  iust 
S'^'SI^h"       ^'r,  that  maiv  authors  limit    he  t  rm 

the  tli  o?  intestine,  which  is  at  firS 

pa  s  aTon°  bT'"''         ?"""!f  V-r^^J^ed,  so  that  the  contents  cam  o 
pass  along,  but  accumulate  m  the  part  above,  and  the  condition  is  reaUy 
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a  form  of  intestinal  obstruction.  The  early  symptoms  include  'mncli 
localized  pain,  with  tenderness,  often  referred  to  the  umbilical  regioa, 
and  increased  by  movement ;  general  colicky  pains  and  tormina  ;  obsti- 
nate constipation;  constant  nausea  and  vomiting;  much  thirst;  a  furred 
tongue  ;  and  pyrexia,  preceded  by  rigors,  the  patient  presenting  a  dis- 
tressed and  anxious  expression.  In  a  short  time,  if  there  is  no  relief, 
the  abdomen  swells  on  account  of  tympanites ;  while  the  painful  sensa- 
tions subside  more  or  less,  in  some  cases  completely  ceasing  ;  the  vomit- 
ing gradually  becomes  stercoraceous,  at  last  the  matei'ials  coming  up 
without  any  effort;  the  tongue  assumes  adynamic  characters;  and  signs 
of  collapse  set  in,  with  a  pinched  countenance,  and  an  extremely  feeble 
and  irregular  pulse,  the  brain  being  either  unaffected  to  the  last,  or 
death  being  preceded  by  low  nervoiis  symptoms.  The  urine  becomes 
much  diminished  or  suppressed.    Hiccup  is  often  a  distressing  symptom. 

3.  In  dvodenitis  or  duodenal  catarrh  jaundice  is  frequently  observed, 
owing  to  the  closure  of  the  common  bile-duct  by  the  swollen  membrane  ; 
and  if  the  duodenum  is  solely  involved,  there  is  corresponding  localized 
pain  and  tenderness,  with  sometimes  a  feeling  of  fulness,  and  constipa- 
tion instead  of  diarrhcsa.  Occipital  headache  is  also  said  to  be  common 
in  duodenitis. 

4.  Typhlitis  is  generally  indicated  at  the  outset  by  pain  and  tender- 
ness in  the  right  iliac  fossa,  often  severe;  with,  in  some  instances,  dis- 
tinct physical  signs  of  an  accumulation  in  the  caecum  ;  and  constipation, 
which  may  be  followed  by  mucous  or  muco-purulent  diarrhcea.  Sudden 
perforation  may  take  place  into  the  peritoneum,  even  when  there  have 
been  no  previous  symptoms  of  any  moment.  In  other  ceases  perityphlitis 
is  set  up,  as  evidenced  by  local  redness ;  a  firm  swelling  ;  oedema  of  the 
skin  ;  increase  of  pain  and  tenderness  ;  rigors  and  pyrexia ;  followed 
usually  by  signs  of  the  formation  of  an  abscess,  which  may  open  in 
various  directions,  either  externally  or  internally,  sometimes  thus  setting 
up  peritonitis.  The  pus  has  often  a  fsecal  odour,  and  may  be  mixed 
with  actual  foeces  or  intestinal  gas.  If  the  case  does  not  prove  speedily 
fatal,  a  peimanent  fistulous  opening  may  remain,  death  occurring  gradu- 
ally, preceded  by  hectic  symptoms  ;  or  ultimately  recovery  maj^  ensue, 
even  after  a  long  period,  the  abscess  healing  up.  Similar  symptoms  are 
observed  in  rare  instances  in  the  left  iliac  fossa,  in  connection  with  the 
sigmoid  ^flexure. 

5.  Colitis  is  characterized  by  pain  and  diarrhoea.  The  stools  are  not 
typically  dysenteric,  but  contain  blood  not  mixed  with  the  faeces,  and 
only  occasionally  a  little  mucus,  or  sometimes  shreds  or  sloughs.  The 
general  symptoms  are  wasting  and  debility,  with  sallowness  of  the  skin. 
Death  may  occur  from  exhaustion  or  perforation. 

6.  Chronic  intestinal  catarrh  is  frequently  attended  with  no  other  symp- 
tom than  chronic  diarrhoea,  the  stools  being  liquid,  pale,  fermented,  and 
often  very  offensive  or  lienteric,  varying  much  in  number  and  quantity. 
In  many  cases  uneasy  grilling  sensations  and  gurgling  are  experienced 
from  time  to  time  ;  or  there  may  be  some  degree  of  soreness  over  the 
abdomen.  Gastric  symptoms  are  generally  present,  and  the  tongue 
often  presents  abnormal  characters.  Owing  to  intei-ference  with  diges-  ', 
tion  and  nutrition,  more  or  less  wasting  is  commonly  observed,  as  well 

as  slight  pj-rexia  in  some  cases,  especially  towards  evening.  h 
Diagnosis. — The  chief  affections  for  which  the  various  foi-ms  of  acute  ■ 
i7itestinal  inflammation  are  liable  to  be  mistaken  are  simple  diarrhoea,  or  I 
diseases  attended  with  this  symptom,  especially  tyjihoid  fever  and  I 
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dysentery ;  intpstinal  colic  ;  peritonitis ;  painful  affections  of  the  ab- 
dominal walls  ;  or,  in  tlic  case  of  typhlitis  and  perityphlitis,  local 
inflammation  or  an  abscess  in  the  i-ight  iliac  fossa  due  to  other  causes, 
and  certain  tumours. 

There  can  be  no  doubt  bat  that  many  ordinary  cases  of  diari'hoea  are 
the  result  of  enteric  catari'h,and  it  is  often  impossible  to  separate  them. 
The  chai'actei'istic  symptoms  of  typhoid  fever  and  dysentery  are  usually 
sufficiently  distinctive.  Simple  colic  is  recoo-nized  by  the  chai'acters  of 
the  pain;  the  absence  of  fever;  and  the  presence  of  constipation. 
Peritonitis  is  readily  separated  from  mere  catarrhal  inflammation  by  the 
intensity  of  the  ])ain  and  tenderness,  constij^ation,  great  constitutional 
disturbance,  and  other  symptoms ;  but  as  regards  severe  localized 
enterifis,  it  is  by  no  means  easy  to  distinguish  between  the  two  diseases. 
Indeed,  in  most  instances  the  peritoneum  is  involved  along  with  the 
other  intestinal  coats,  and  this  is  more  evident  if  the  pain  and  tender- 
ness are  inarked,  superficial,  and  extensive.  Colicky  pains  are  sug- 
gestive of  inflammation  r)f  the  more  internal  portion  of  the  wall  of 
the  bowel.  It  is  iinpoi'tant  to  bear  in  mind  duodenal  catarrh  as  a  not 
uncommon  cause  of  jaundice. 

In  cases  of  chronic  intesiinal  catarrh  the  main  point  to  be  deter- 
mined is  whether  this  is  of  a  simple  nature ;  or  if  it  is  associated  with 
ulcei'ation  or  albuminoid  disease.  The  special  characters  of  intestinal 
ulceration  will  be  presently  indicated.  Lardaceoas  disease  of  the  bowel 
is  almost  always  preceded  by  distinct  clinical  evidences  of  other  organs 
being  affected  ;  as  well  as  by  one  of  the  known  causes  of,  and  the  con- 
stitutional condition  accompanying  this  morbid  state. 

Prognosis. — Ordinary  enteric  catarrh  usually  ends  favoui-ably,  but  it 
may  become  chronic.  If  intense,  however,  or  if  it  occurs  in  children, 
in  very  weak  subjects,  or  as  a  complication  of  acute  or  chronic 
diseases,  it  may  become  highly  dangerous  and  end  fatally.  The  severe 
form  of  enfrrllis  is  extremely  grave.  Typhlitis  is  also  necessarily  at- 
tended with  many  dangers.  Chronic  intestinal  catarrh,  especially  if 
long-established,  is  often  very  difficult  to  cure,  and  may  itself  ultimately 
prove  fatal  ;  while  it  adds  to  the  gravity  of  other  chronic  diseases,  by 
intei'fering  with  the  nutrition  of  the  patient. 

Treatment. — The  remarks  made  with  respect  to  diet  in  the  case  of 
stomach-disorders,  apply  with  almost  equal  force  to  those  affecting  the 
intestines.  In  acute  catarrh  of  the  bowels,  if  there  is  anything  causing 
irritation,  it  is  desirable  to  get  rid  of  this  by  means  of  a  dose  of  tinctui-e 
of  rhubarb,  castor  oil,  or  some  other  simple  aperient,  or  by  an  enema. 
As  regards  internal  remedies,  the  most  serviceable  combination  in  my 
experience  consists  of  some  preparation  of  bismuth,  with  an  alkali,  and 
small  doses  of  tincture  rif  opium.  An  enema  containing  laudanum  is 
also  very  useful  after  all  irritant  matters  have  been  evacuated  ;  and  the 
various  other  remedies  recommended  for  diarrhoea  may  be  had  recourse 
to  if  required.  In  duodenal  catarrh  it  is  desirable  to  give  small  doses 
of  some  saline  aperient,  such  as  sulphate  with  carbonate  of  magnesium, 
which  may  be  pi'eceded  by  a  dose  of  calomel.  Eicternal  applications  ovei' 
the  abdomen,  especially  heat  and  moisture,  are  often  ln'ncticial. 
Ordinarily  there  is  certainly  no  necessity  for  removal  of  blood,  but  in 
the  early  stage  of  the  more  serious  form  of  intestinal  inflammation  it 
may  be  permissible  to  apply  a  few  leeches  to  the  abdomen,  provided  the 
patient  is  in  a  fit  state.  When  inflammation  accompanies  obstruction  of 
the  bowel,  the  main  points  in  treatment  are  to  avoid  giving  purgatives  ; 
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to  administer  opium  freely,  either  by  the  mouth  or  enema,  or  to  employ 
subcutaneous  injection  of  morphine  ;  to  support  the  patient,  especially 
by  enemata  ;  and  to  treat  the  prominent  symptoms,  particularly  pain, 
nausea,  vomiting,  and  tj^mpanites. 

Typhlitis  and  perityphlitis  need  constant  fomentation  and  poulticing ; 
perhaps  the  application  of  a  few  leeches  in  some  cases  ;  and  the  ad- 
ministration of  opium  internally.  The  application  of  glycerine  and 
extract  of  belladonna  is  sometimes  useful.  If  an  abscess  forms,  it  should 
be  encouraged  towards  the  surface,  and  the  pus  evacuated  when  the 
proper  time  arrives.  If  an  accumulation  can  be  felt  in  the  caecum,  it  may 
sometimes  be  squeezed  out  by  gentle  manipulation,  but  much  care  is 
necessary  in  practising  this  measure.  Colitis  must  be  ti'eated  by  rest, 
bland  diet,  and  opium.  Possibly  local  treatment  by  means  of  enemata 
might  be  useful  in  this  disease. 

Chronic,  enteritis  will  pj'obably  require  some  of  the  more  powerful 
astringents  mentioned  under  diarrhoea.  Powders  containing  carbonate 
of  bismuth,  gr.  v-xx,  with  Dover's  powder,  gr.  iij-vi,  act  very  bene- 
ficially in  some  cases.  Tincture  of  perchloride  of  iron  is  also  a  valuable 
drug  in  this  complaint,  when  given  in  full  doses — T1\^xx-xxx.  In  obstinate 
cases  counter -irritation  over  some  part  of  the  abdomen,  especially  over 
the  right  iliac  fossa,  by  means  of  blisters,  liniment  of  iodine,  or  ci-oton- 
oil  liniment,  may  prove  of  sei'vice. 


Chapter  XL. 

DYSENTERY— BLOODY  FLUX. 

Etiology. —  Dysentery  occurs  as  an  acute  and  chronic  disease,  and  may 
be  sporadic  or  epidemic.  Different  views  are  held  as  to  its  immediate 
exciting  cause,  namely  : — 1.  That  it  is  due  to  a  malarial  poison.  2.  That 
though  primai'ily  originating  in  this  manner,  it  may  be  afterwards 
propagated  from  one  individual  to  another  by  means  of  a  specific 
poison  ;  conveyed,  as  some  suppose,  only  by  the  stools,  especially  through 
their  being  mixed  with  drinking-water  ;  or,  as  others  believe,  by  all  the 
excretions  and  exhalations.  Special  micrococci  have  been  described. 
3.  That  it  is  independent  of  any  specific  poison,  and  merely  results  from 
certain  general  causes  which  tend  to  produce  intestinal  congestion  and 
inflammation,  such  as  exposure  to  cold,  especially  to  night  chills  and 
dews;  errors  in  diet,  particularly  want  of,  or  improper  quality  of  food; 
excessive  use  of  salt  meat  ;  drinking  impure  water  or  irritating  liquors ; 
or  indulgence  in  excess  of,  or  in  sour  fruit.  Those  who  regard  the  malady 
as  specific,  consider  the  causes  just  mentioned  as  merely  predisposing,  or 
as  aiding  in  propagating  the  poison,  but  it  is  highly  probable  that  they 
may  at  all  events  excite  the  sporadic  form.  Amongst  other  predisposing 
and  propagati^ig  causes  are  recognized  a  hot  and  moist  climate,  especially 
during  the  seasons  when  the  nights  become  chilly,  most  cases  occurring 
in  the  autumn,  and  pai^ticularly  after  much  exposure  to  night  air;  over- 
crowding and  filth  ;  bad  ventilation,  especially  if  accompanied  with 
exposure  to  emanations  from  any  kind  of  decomposing  organic  matter  ; 
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and  physical  exhaustion.  Dysentery  may  complicate  or  follow  certain 
diseases,  particular!}'  a^ue  or  remittent  fever,  scurvy,  relapsing  fever, 
cholera,  or  syphilis  ;  or  it  may  supervene  in  the  state  of  system  resulting 
fi'om  the  action  of  pi'olonged  heat.  Ague  and  clironic  dysentery  wei'e 
not  uncommonly  met  with  together  in  the  case  of  sailors  admitted  under 
my  care  at  the  Liverpool  Northern  Hospital ;  and  occasionally  the  latter 
complaint  accompanied  scurvy.  Oliroiiic  dijwuteri/  always  originates  in 
the  acute  form. 

Anatomical  Cmauacteus  and  Patholouv. — In  general  terms  acute 
dysentery  may  be  said  to  be  characterized  anatomically  by  inflammation 
of  the  large  intestine,  ending  in  ulceration  oi-  gangi-ene  ;  v\dth  exudation 
on  its  mucous  surface,  which  is  commonl}' termed  diphtheritic.  Usually 
only  the  lower  part  of  the  bowel  is  involved,  inclmling  the  rectum  and 
neighbouring  part  of  the  colon  ;  sometimes  the  entire  tract  is  affected, 
but  tlie  disease  is  then  generally  more  advanced  towards  the  lower  end 
of  the  intestine.  Occasionally  it  extends  into  the  small  intestine,  even 
for  a  considerable  distance,  but  this  is  said  to  be  usually  observed  only 
in  scorbutic  cases,  or  when  patients  are  much  debilitated.  The  exact 
morbid  appeai'ances  in  cases  of  dysentery  ai-e  exceedingly  divei-se. 

In  the  early  stage  the  chief  appearances  are  considerable  enlargement 
of  the  solitary  glands  (which  has  been  regarded  by  most  authorities  as 
the  primary  lesion),  and  of  the  tubulai'  glands  ;  increased  vascularization, 
varying  much  in  extent  and  intensity,  bnt  being  especially  marked 
around  the  glands  ;  with  some  swelling  and  softening  of  the  mucous 
membrane.  The  solitary  glands  form  little  rounded  projections,  and  in 
many  of  them  a  minute  spot  can  be  detected,  corresponding  to  the 
orifice.  They  are  filled  with  a  whitish  exudation,  containing  abundant 
young  cells.  Some  observers  consider  these  pi'ominences  as  at  all  events 
partly  due  to  exudation  outside  the  glands,  and  they  affii'm  that  these 
structures  ai'e  not  specially  involved  in  dysentery.  An  exudation  also 
forms  in  the  intertubular  tissues,  and  on  the  surface  of  the  mucous 
membrane.  It  covers  the  membrane  more  or  less  extensively  and  thickly, 
sometimes  being  uniform,  but  usually  granular,  often  presenting  an 
appearance  like  bran  or  sawdust,  and  being  most  abundant  on  the  tops 
of  the  mucous  folds.  At  first  the  colour  is  greyish  or  yellowish-gi'ey,  but 
tliis  is  soon  liable  to  many  alterations  from  vaiious  causes.  The 
material  is  opaque,  of  some  consistence,  and  can  be  detached,  leaving  a 
nioi-e  or  less  red  surface  underneath,  or  the  remains  of  extravasated 
blood.  It  appears  to  be  of  a  fibrinous  nature,  with  abundant  granules, 
nuclei,  germs,  epithelium  cells,  and  young  nucleated  cells.  Occasionally 
the  exudation  undergoes  a  process  of  pai-tial  organization. 

Ulceration  begins  chiefly  in  connection  with  the  enlarged  glands,  by 
a  process  of  limited  sloughing  at  the  summit,  the  ulcer  aftei/wards 
spreading.  Sometimes,  however,  several  glands,  with  the  intervening 
tissues,  are  destroyed  simultaneously ;  oi-  the  ulceration  appears  to  be 
due  occasionally  to  a  process  of  disintegration  of  the  exudation,  involv- 
ing at  the  same  time  the  superficial  part  of  the  membrane.  Very  rarely 
it  oinginates  in  submucous  accumulation  of  pus  or  other  morbid  pi-oducts. 
At  the  outset  most  of  the  ulcers  ai-e  small  and  circular,  with  roinulcd  edges; 
by  extension  they  become  larger  and  irregular,  often  having  a  transverse 
direction,  the  margins  being  flattened,  and  the  depth  and  appe;u-ance 
of  the  surface  varying  greatly,  so  that  in  time  the  ulcers  are  altogether 
wanting  in  uniformity.  Not  unfrequently  the  floor  of  an  ulcer  becomes 
covered  with  exudation.    Now  and  then  the  coats  are  rapidly  destroyed. 
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SO  as  to  lead  to  perforatiou.  Should  the  disease  terminate  favourably, 
and  cicatrization  ensue,  this  generally  takes  place  with  little  or  no 
puckering,  the  edges  becoming  rounded  and  adhering  to  the  base  of  the 
ulcer,  a  layer  of  lymph  then  extending  over  the  surface,  and  becoming 
organized.  Now  and  then  healing  is  attended  with  much  thickening, 
irregularity,  indui^ation,  and  contraction,  leading  to  serious  consequences. 
There  is  never  any  fresh  formation  of  glands  in  the  cicatrix. 

The  rapidity  with  which  the  changes  just  described  take  place  in  the 
course  of  a  case  of  dysentery  diifers  considerably.  In  very  severe  cases 
the  entire  mucous  lining  of  the  large  intestine  is  speedily  converted  into 
a  slough.  The  affected  part  is  generally  dilated,  and  contains  extremely 
offensive  materials,  similar  to  those  passed  in  the  stools,  including  frag- 
ments of  exudation,  and  often  blood. 

When  the  small  intestines  are  implicated,  the  appearances  which  they 
present  are  redness ;  exudation  on  the  surface,  sometimes  extensive  ; 
and  enlargement,  or,  rarely,  ulceration  of  Peyer's  patches  and  the 
solitary  glands.  The  stomach  may  be  more  or  less  inflamed.  The  other 
morbid  conditions  which  maybe  observed  in  dysentery  are  enlargement, 
redness,  and  softening  of  the  mesocolic  or  mesenteric  glands  ;  serous  in- 
flammations, especially  peritonitis,  either  coi'responding  to  the  affected 
part  of  the  bowel,  or  due  to  perforation;  hepatic  complications,  par- 
ticularly inflammation  ending  in  abscess  ;  enlargement  of  the  pancreas 
and  spleen,  or  rarely  splenic  abscess  ;  renal  disease  ;  extensive  bronchitis 
or  lobular  pneumonia  ;  and  pynemic  abscesses.  The  relation  of  hepatic 
abscess  to  dysentery  has  been  much  disputed.  Some  maintain  that  there 
is  no  connection  whatever  between  them ;  others  regard  the  two  affections 
as  independent  effects  of  the  same  cause;  while  others  still  think  that 
the  abscess  is  secondary  to  the  dysenteric  ulceration,  being  either  pro- 
duced by  an  extension  of  phlebitis  to  the  liver,  or,  more  probably,  having 
an  embolic  origin. 

When  dysentery  becomes  chronic,  the  appearances  presented  are  very 
diverse.  Usually  firm  exudation  collects  between  the  coats,  matting' 
them  together,  and  causing  much  thickening  and  induration,  so  that 
the  intestine  feels  very  firm  and  solid,  and  pieces  of  it  will  sometimes 
stand  on  end.  The  colour  of  the  mucous  surface  alters,  becoming  dirty 
brownish-grey,  or  in  parts  black.  The  exudation  undergoes  a  certain 
degree  of  organization,  and  often  forms  thick,  warty,  adherent  masses. 
The  surface  presents  in  some  cases  a  bark-like  aspect.  Frequently 
ulcers  are  observed,  in  every  conceivable  variety  of  stage  and  character, 
as  well  as  cicatrices  of  former  xilcers.  In  some  cases  cicatricial  bands 
and  contractions  alter  greatly  the  calibre  and  form  of  the  bowel,  and 
sinuses  may  pervade  its  walls.  In  others  there  is  extreme  atrophy  of 
the  intestinal  coats,  including  the  glandular  structures.  An  appearance  of 
pseudo-ulceration  may  result  from  separation  or  cracking  of  the  firm  exu- 
dation, thus  exposing  the  mucous  surface,  which  is  extremely  red  and  raw. 

Symptoms. — Acute  dysentery  occurs  in  all  grades  of  intensity,  from 
a  mild  sporadic  form  to  an  epidemic  of  the  most  virulent  type,  but  its 
symptoms  are  generally  highly  characteristic.  Many  cases,  especially 
in  temperate  climates,  commence  with  simple  diarrhoea,  slight  colicky 
pains,  thii^st,  loss  of  appetite,  and  some  degree  of  constitutional  disturb- 
ance, the  special  symptoms  setting  in  after  a  short  interval ;  sometimes, 
however,  these  are  observed  from  the  outset.  A  chill  oi-  rigor  commonly 
ushers  in  the  disease  in  severe  cases. 

The  prominent  local  symptoms  are  griping  pains  in  the  abdomen, 
technically  named  tormina,  irregular  in  site,  but  chiefly  felt  along  the 
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colon  ;  often  a  sense  of  heat  or  burning  along  the  colon  and  r'ectnm,  or 
m  grave  cases,  over  the  whole  abdomen  ;  tenderness,  especially  in  thJ 
left  1  hac  fossa;  more  or  less  tympanites;  tenesmus,  indicated  by  a 
bodT.r       "^r'''  "'^f bearing-down,  or  of  the  presence  of  a  foreig.a 

to  defalcate,  the  act  being  accompanied  with  much  straining;  and  the 
passage  of  peculiar  stools.  The  morbid  sensations  differ  greatly  in  their 
Ttn  /.ToV'''"'''*'''T        '7-'*,  ^^''y  ^^'^  paroxysmal,  increasing 

sometime.    1  ^'^i  '"^""'^  ""'^  ^^'"^^  ^^^^  temporarily  relieved  ; 

sometimes,  however,  they  become  constant  and  most  agonizino-  Tlie 

SicSed''  Tfi  '^'l'^^'-  PO^-tion  of^the  rectum  is 

1  aH      -b  1     K  f  iT    *  «emi-fa=culent.  or  consist  of 

haid  scjbala:.,  but  they  soon  assume  the  dysenteric  characters,  becomino- 
scanty,  slimy  or  gelatinous  from  the  presence  of  mucus,  and  bloody" 
ahso  givmg  out  a  most  offensive  and  characteristic  odour.  Usually  the 
different  matters  are  more  or  less  mixed,  the  more  so  the  highei-  the 
disease  IS  SI  uated,  when  the  stools  contain  abundant  depraved  biliary 
secretion  If  the  rectum  is  chiefly  affected,  the  blood  is  l^ss  intimately 
nicorporated,  while  the  stools  are  more  muciform  (Maclean).  Not  un- 
and  blood  'I  n"         f  ""f  'T'  *°  time,  covered  with  mucus 

d  ^L«l  '""'T  ^"-^^"'^         b^^t  in  grave  forms  of  the 

di  ease  occurring  m  tropical  countries,  the  stools  change  in  their  char- 

ofteT;'r;;::"V"^"''^-'"''"?8-  ^  "^'^^^^^^'^^  ^ro^m^k-r^  or  even  black  ; 
which  1  1     'TT  \  ""'''^  co^t^-^'niiig-  sl"'eds  or  masses  of  membrane 

hicl   look  like   'washed  raw  meat."    Sometimes  a  large  quantity  of 

A  th  I  /^me'tr^d^  '  T  ^"^'^^^■'^  niembrane  a?e  expelled, 

ciiion  or  to  f?  "^^"^^^'^ble,  and  it  has  been  compared  to 

If   he  stool  ''If  macerating  tub  in  the  dissecting-room." 

It  the  stools  are  washed  with  water,  so  as  to  leave  nothing  behind  but 
he  ediment,  which  contains  the  products  of  the  intestinal  disease,  these 

cle?e™iiir"rt'  accuVatei; 
cleteim  ned     Chemica  ly  the  stools  yield  a  large  proportion  of  albumin 

tion  and  contain  much  carbonate  of  ammonium.  Microscopically  they 
present  abundant  epithelium-cells,  blood-corpu.scles,  pus-cells^  and 
hZllt  °^  f--b-"e.  Peculiar  cells,  miiro-organisms,'and"ot"  ' 
bodies  have  also  been  described. 

tJtT  T  "^^^^^^-.^^^^if'-^t'o^s  of  digestive  disturbance  in  dysentery,  in 

cm  t- ^'      '"""'"'^  'i  "^^y  '  f™^^  tmigue  ;-'a,nd 

sometimes  nausea  and  vomiting.  There  may  be  irritability  of  the  bladder 
with  s  rangury;  or,  on  the  other  hand,  pa/alysis  with  retention  of  u  ne' 

scan^f  a'J  fr'''''    ^^^"^  ""^  ^«  g—"^  high-coloui-ed; 

beco  lis  verv'T  """^  ^decomposition  ;  in  low  forms  of  the  disease  il 
tatTou  of  Th  ^  '  i«  suppressed.    In  females  irri- 

tation of  the  vagina  is  complained  of  in  some  cases  of  dysentery 

sliihf'nT  '"^^^  ^^^"■^  '^^^^^  ^i-e  only  those  of 

at^thp^r  *^^g-^-^^'er  forms  these  are  more  marked,  there  being 

anxious  T I  '"T"'''  nervous  depression  and  irritability,  with  an 
towS.'f'tT'^^      expression  of   countenance.    When  a  -case  tends 

with  Seni  n  '  °T  adynamic  or  ty|dioid  character, 

w  h  ?ordeV  o  llT''//^'  !r ^^^'^""^""g-  dry,  red,  brown,  or  blackish 

a      wh  1  '  ^    7  -V        P"^''^"  ^"^°g"  ^^^T  ^'«P'd'  "•^•egu- 

.     tympanites  increases;   the  painful  sensations  cea^e  ■ 
theie  IS  persistent  hiccup  ;  an.l  low  nervous  symptoms  supervene,  endnic; 
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in  coma.  In  the  malignant  type  of  dysentery  speedy  collapse  sets  in, 
resembling  that  of  cholera ;  accompanied  with  haemorrhage  from  the 
mouth  and  nose. 

Varieties. — Several  varieties  of  acute  dysentery  have  been  described, 
according  to  the  severity  and  nature  of  the  symptoms  present,  and  the 
conditions  with  which  the  disease  is  associated.  The  chief  are  named : — 
1.  Mild.  2.  iStlienic.  3.  AstJietiic  or  Typhoid.  4.  Bilious.  5.  Malarious, 
charactex'ized  by  the  periodicity  of  the  febrile  paroxysms,  much  gastric 
irritability,  the  serous  character  of  the  stools  from  the  first,  which 
contain  but  little  blood,  the  greater  frequency  of  hepatic  complications, 
and  the  efficiency  of  quinine  in  treatment  (Maclean).  6.  Malignant. 
7.  Scorbutic,  associated  with  scurvy. 

Duration  and  Terminations. — Acute  dysentery  lasts  a  very  variable 
time,  and  terminates  in  death  or  recovery,  or  becomes  chronic.  Death 
may  happen  within  two  days,  or  not  for  two  or  three  weeks  or  more,  i 
This  event  results  either  from  collapse  ;  the  typhoid  state  ;  gradual 
exhaustion  in  prolonged  cases  ;  haemorrhage ;  or  occasionally  from  per- 
foration. A  favourable  turn  is  indicated  by  the  stools  becoming  fascu- 
lent,  and  losing  their  dysentei-ic  chai-acters  ;  the  cessation  of  the  painful 
sensations  ;  diminution  of  fever  ;  and  improvement  in  strength,  in  the 
state  of  the  pulse,  and  in  the  expression  of  the  face. 

Chronic  Dysentery  is  a  most  tioublesome  complaint,  but  the  precise 
symptoms  do  not  entirely  depend  upon  the  state  of  the  bowels,  being 
often  modified  by  some  constitutional  diathesis,  or  by  a  diseased  condi- 
tion of  othei"  organs.    The  tenesmus  and  other  local  morbid  sensations 
are  less  marked  than  in  the  acute  form,  or  they  may  be  absent.  In 
some  cases  conti-ol  over  the  sphincter  ani  becomes  completely  lost.  The 
stools  differ  considerably  in  their  characters,  even  in  the  same  case  from 
time  to  time.     They  may  be  formed,  but  covered  with  mucus  or  blood; 
usually,  however,  they  are  more  or  less  liquid,  presenting  a  mucous, 
serous,  or  bloody  appearance,  with  an  admixture  of  f  seces ;  sometimes 
they  are  either  reddish-brown,  pale   and  frothy,  muco-purulent,  or 
actually  purulent.    The  peculiar  odour  is  retained  more  or  less,  and  H 
may  be  very  intense.     Appetite  varies  much,  but  is  usually  impaired  ; 
the  tongue  is  often  red,  glazed,  or  fissured.     The  general  system  neces-  ;  | 
sarily  suffers  considerably  in  marked  cases  of  chronic  dysentery,  as  !  ) 
evidenced  by  wasting;  anaemia,  or  a  sallow  and  cachectic  aspect ;  shrunken 
features,  with  a  distressed,  weary,  or  aged  expression  ;  a  feeling  of  weak-  , 
ness  and  exLaustion;   pyrexia,  tending  towards  the  hectic  type,  with 
night-sweats  ;   and  loss  of  hair.     Albuminoid  disease  is  liable  to  super- 
vene.   Death  often  results  from  gradual  asthenia. 

Diagnosis. — The  symptoms  of  dysentery  are  usually  quite  charac- 
teristic, and  an  examination  of  the  stools,  combined  with  the  sensations 
of  the  patient,  and  the  general  symptoms,  ought  to  leave  no  doubt  as  to 
the  nature  of  the  disease.  All  authorities  lay  much  stress  upon  the 
peculiar  odour  of  the  evacuations.  The  fact  of  the  disease  being 
epidemic  may  also  be  of  service  in  diagnosis.  Symptoms  resembling 
those  of  dysentery  may  arise  in  cases  of  long-continued  intestinal 
catarrh,  which  might  then  be  mistaken  for  true  dysentery.  I  have  also 
known  cancer  of  the  rectum  simulate  chronic  dysentery. 

Prognosis. — The  prognosis  of  acute  dysentery  will  depend  upon 
whether  the  disease  is  sporadic  or  epidemic ;  the  severity  of  the  attack; 
the  characters  of  the  stools  ;  the  general  condition  of  the  patient ;  the 
progress  of  the  case  ;   and  the  presence  or  absence  of  serious  complica- 
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tions,  especially  hepatic  abscess.  Epidemic  dysentery,  particularly 
when  of  a  low  type,  is  extremely  fatal.  Signs  of  coUapi  ol  adymx^S 
are  of  course  yery  unfayourable,  and  among  specially  had  si^ns  are 
mentioned  gangrenous  stools;  seyere  haemorrhage;  subsidence  of  the 
pain,_while  the  other  symptoms  are  becoming  worse;  and  suppression 
of  urme.  An  early  return  of  the  evacuations  to  their  normal  state  is 
highly  favourable.  Chrome  dysentery  may  often  be  improved  by  appro- 
priate treatment,  as  I  found  from  a  tolerably  extensive  expeiience  of 
this  disease  at  the  Liverpool  Northern  Hospital.  Prolono-ed  cases 
however,  are  not  much  amenable  to  any  treatment  ' 

Treatment.— Early    attention    is    of  extreme '  importance  in  acute 
dysentery   and  the  patient  should  immediately  take  to  bed      In  the 
spoimlic  form,  if  resulting  from  a  chill,  some  authorities  advocate  the 
use  of  a  warm  vapour,  or  hot-air  bath  at  the  outset.    In  some  cases  also 
a  dose  of  _  castor  oil  with  laudanum  is  beneficial  at  first     The  remedy 
howevei;,  m  this  disease,  and  one  which  seems  to  have  almost  a  specific 
action,  IS  ipecacuanha  in  full  doses.     Dr.  Maclean  recommends  the 
following  plan  of  _  admimstration  :-To  give  gr.  24  to  30  of  the  powder 
m  a  sniall  quantity  of  fluid,  with  a  little  syrup  of  orange-peel,  after 
which  the  patient  must  keep  perfectly  quiet,  and  take  no  fluid  for  at 
least  three  hours,  if  thirsty  being  allowed  to  suck  a  little  ice  occa 
sionally.    In  from  eight  to  ten  hours  a  smaller  dose  may  be  given 
this  depending  on  the  effect  of  the  first,  and  the  urgency  of  the  fymp-' 
toms,  by  which  also  the  subsequent  repetition  of  the  druo-  must  be 
guided,  and  it  may  be  required  for  some  days.    It  is  well  to  administer 
10  or  12  grains  at  bed-time  for  a  night  or  two  after  the  stools  appear 
healthy,    bome  authorities  recommend  the  ipecacuanha  to  be  adminis- 
tered more  frequently  m  smaller  quantities  ;  and  others  employ      to  "i 
every  four  or  five  hours,  but  these  large  doses  seem  unnece.ssal-y  am! 
are  liable  to  produce  dangerous  depression.   It  has  also  been  advocated  to 
mtrcx  uce  the  drug  by  enema,  but  this  is  likewise  objectionable  Many 
c.nsider  ,t  desirable  to  make  the  stomach  tolerant  of  the  medicine 
betorehand,  by  giving  a  full  dose  of  laudanum  or  Battley's  solntion  or 
a  tew  drops  of  chloroform  ;  or  by  applying  anodyne  poultices  over 'the 
epigastrium.    Perhaps  a  small  subcutaneous  injection  of  morphine  miolit 
answer  this  purpose.    Dr.  Maclean  states,  however,  that  frequently^m 
sedative  IS  required,  and  that  if  vomiting  is  unmanagcMble  after  ipeca 
cuanha  hepatic  complication  or  overcharging  of  the  system  with  malaria 
should  be  suspected. 

Local  applications  over  the  abdomen  are  very  useful  in  dysentery 
especially  warm  poultices  ;  fomentations  sprinkled  witli  turpentine' 
laudanum,  or  chloroform  ;  and  sinapisms.  If  the  tenesmus  is  very 
troublesome  warm  emollient  enemata,  or  a  suppository  of  opium  may 
be  tried.  Of  course  rfieii  requires  the  utmost  attention.  Beef-tea  soup.s 
arrowroot,  sago,  raw  white  of  egg,  jellies,  and  such  articles  should  be 
given  m  small  quantities.  Alcoholic  stimulants  are  to  be  avoided  as  a 
rule,  but  in  the  typhoid  condition  they  are  certainly  required  As  the 
patient  improves,  so  must  the  food  be  cautiously  altered  IL/nieuic 
vieasmes^  also  demand  every  care,  especially  as  regards  the  imnlediate 
disuifection  and  destruction  of  the  evacuations. 

The  evidence  in  favour  of  the  plan  of  treatment  just  recommended 
tor  acute  dysentery  seems  quite  conclusive  ;  but  other  methods  are 
advocated  namely:— 1.  By  astringents,  especially  opium.  These  are 
useful  li  diarrhcea  holds  on  after  the  stools  have  lost  their  dvsenteric 
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characters  2  By  purgatives,  sucli  as  castor-oil,  or  sulphate  of  magnesiam, 
with  the  view  of  carrying  oif  a  supposed  specific  poison.  3  By  vene- 
section and  calomel.  Calomel  has  been  given  in  large  quantities ;  or  m 
doses  of  OT.  i  to  gr.  ij  with  opium  every  three  or  four  hours,  ihis 
treatment  had  better  be  avoided,  and  the  only  removal  of  blood  which 
seems  justifiable  is  by  the  application  of  a  few  leeches  m  the  left  iliac 
fossa  should  the  pain  be  very  intense,  and  the  state  of  the  patient  be 
favourable  4  By  a  combination  of  blue  pill,  opium,  and  ipecacuanha. 
5  By  antiseptics,  especially  administered  by  enemata,  as  carbolic  acid, 
naplithol,  iodine,  or  tannin.  6.  By  large  doses  of  tincture  of  perchloride 
of  iron  It  is  important  to  note  that  there  are  two  forms  of  dysentery 
which  require  a  modification  of  treatment,  namely,  the  malarious  and  the 
scorbutic  The  former  calls  for  full  doses  of  q^mme  alternating  with 
ipecacuanha  ■  the  latter  demands  fresh  fruits,  and  Maclean  and  others 
recommend  bael  fruit  very  highly  in  these  cases.  .  , 

In  the  management  of  chronic  dysentery  the  most  essential  matteis  aie 
to  reo-ulate  the  diet;  and  to  attend  to  hygienic  measures,  with  the  view 
of  improving  the  health.    Rest  for  the  bowels  and  body,  with  a  bland 
nutritious  dfet,  are  most  important  parts  of  the  treatment    As  regards 
medicinal  treatment,  I  have  derived  much  benefit  from  the  admmistia- 
tion  of  Dover's  powder,  gr.  iv-v  three  or  four  times  daily;  and  still 
more  from  full  doses  of  tincture  of  perchloride  of  ux^n  during  the  day 
with  Dover's  powder  night  and  morning.  Dr.  Reginald  Ihompson  found 
inecacuanha  (gr.  iij-v  every  three  hours)  most  serviceable.  Cannabis 
indica  has  also  been  found  beneficial.    The  stronger  astringents,  fixich  as 
o-allic  acid,  acetate  of  lead,  sulphate  of  copper,  or  nitrate  of  silver,  are 
often  employed,  but  I  did  not  find  them  of  much  permanent  service  m 
mv  experience.    Small  doses  of  bichloride  of  mercury  have  also  been 
recommended.    A  dose  of  castor-oil  with  a  little  opium  may  be  taken 
from  time  to  time.    Dr.  Stephen  Mackenzie  has  treated  successfully 
cases  of  dysentery  by  irrigating  the  bowels  with  three  pints  of  tepid 
wSr  contimng  from  30  to  90%-rains  of  nitrate  of  silver.  Enemata 
containing  opium  are  useful  for  relieving  unpleasant  local  sensations. 
Othei  melsures  recommended  for  this  purpose  are  the  use  of  a  water- 
compress  over  the  anus,  or  gentle  douching  of  this  part ;  wearing  a 
Wa'e  o?  a  .vater-belt  ovei'the  abdomen;  friction  over  this  region 
with  anodyne  or  irritant  liniments  ;  or  the  application  of  a  lister  over 
the  left  iliac  fossa.    Among  the  hygienic  naatters  needing  ^Pe^ial  atten- 
tion are  change  of  air,  particularly  speedy  removal  from  a  malaiial 
Srict  or  from  a  tropikl  country  to  Europe;  the  wearing  of  warm 
c lo  Hno-    and  the  use  of  cold  baths,  followed  by  friction,  if  they  are 
well  borne.    Some  practitioners  employ  baths  contammg  dilute  mtro- 
.  drSloric  acid.    If  there  is  any  malarial,  scorbutic,  or  other  consti- 
tutional  condition,  the  treatment  must  be  modified  accordingly  Any 
acute  or  sub-acute  exacerbation  of  symptoms  calls  for  complete  rest, 
and  the  immediate  administration  of  ipecacuanha. 
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Chaptek  XLI. 

INTBSTII^AL  NEW  FORMATIO.YS  AND  ULCERATIONS, 
undlr^ff  """^l'"  *°  P^'r""  ''^^"^"^'^"T  of  the  morbid  conditions  which  come 

cussed  together,  because  the  former  often  originate  the  latter     ^  " 

I.  General  Summary. 
tint;  25«^»««''».-15.«yr  formation,  connected  „ith  the  i„te.s- 

and  calcareous  devosits     The  Innnl  ^^.-^  t-         j       y^'W^<^tic  g7  0wth.s  ; 

"if,a.iio,  wuicn  aici  in  aetermmino-  the  natnrp  r,f  i^h^  ^i;  t 
ca.ses^.,..ca/  ..a,.«.a//o«  may  de^tecfa  glwth 

I  Non  "^^^^-^  "^^y  be  thus  arz-anged 

9  Ti,.c  f'^.^'-L'Line  agents,  including  probab  y  acrid  secrptim-,« 
2.  Those  originating  m  i,flammaf{on.     Simple  catarrh  especSlfiff; 

gpne^Apecn^i^J'LtXlS^tlfr^^^^^^^^^^^ 

Mfcer.  An  ulcer  similn7- fr,  fli^  i  •  ■  V, '''^ '^"^'"S-  Jrerforahnq 
»ith  burns  and  scakk  must  also  b"  nVeEned    4   TTI       .    °',  '"'"""""'■i 

(oHowing  ./l,„„,w  «^ 

SvjimiMS.— The  !oco!  symptoms  snggestireof  nlrei-iti™,  „f  ii    i  , 

«r  troublesfme  dilVSii   th^SLL  „1^^      "  '  P"-'"^"' 

characters,  somet.mes  t"imb  inf  ,  a  soXCne?  b'"'^ 

So"  erifdiSr 74 " s:"c?.tx-cE;^i- 
H-eise  "Z:£^^t:^^tzs::;°::j::^'  si:'--^ " 

liarrhoea  is  of  a  simnle  kind  •  «,n,-I  u  •         especially  their  npper  part. 
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The  diarrhcea  is  cliiefly  due  to  enteric  catan-li  set  np  by  the  ulceration. 
The  cii'cumstances  under  which  ulceration  occurs  will  generally  aid 
materially  in  indicating  this  event,  as  in  typhoid  fever,  dysentery,  or 
phthisis.  When  chronic,  it  is  in  some  instances  very  difficult  to  make 
out  positively  that  there  is  ulceration,  and  to  distinguish  this  lesion 
from  mere  chronic  catarrh  ;  but  it  may  be  strongly  suspected  should 
there  be  diarrhoea,  either  constant  or  easily  excited,  or  not  amenable  to 
treatment,  especially  if  the  stools  are  of  a  very  unhealthy  character. 
The  constitutional  condition  often  affords  aid  in  diagnosis.  Intestinal 
ulceration  itself  tends  to  excite  more  or  less  pyrexia,  which  in  chronic 
cases  is  frequently  of  a  hectic  type  ;  and  it  also  leads  to  impaired  nutri- 
tion, consequently  inducing  emaciation,  debility,  and  antemia.  It  may 
cause  peritonitis,  perforation,  or  serious  haemorrhage  ;  or  strictui'e  may 
result  from  cicatrization. 

Treatment. — It  need  scarcely  be  remai'ked  that  attention  to  diet  is 
all-important  in  treating  ulceration  of  the  bowels.  At  the  same  time 
it  must  be  so  ordered  as  to  promote  the  nutrition  of  the  patient  ;  and 
to  be  adapted  for  any  morbid  diathesis  present.  Rest  of  the  body  is 
highly  beneficial  ;  and  of  course  the  affected  part  should  be  kept  as 
quiet  as  possible.  This  object  is  best  gained  by  administering  opium 
in  some  form,  if  it  is  admissible  ;  if  not,  other  sedatives  must  be  given, 
especially  belladonna.  Diarrhoea  must  be  controlled  by  the  various 
astringents,  along  with  opium.  The  chief  remedies  which  are  believed 
directly  to  promote  the  healing  of  intestinal  ulcers  are  nitrate  of  silver, 
sulphate  of  copper,  acetate  of  lead,  oxide  of  zinc,  and  bismuth  salts. 
Much  benefit  often  follows  the  use  of  carbonate  of  bismuth  with  Dover's 
powder  in  the  ulceration  which  occurs  during  phthisis ;  as  Avell  as  in 
other  forms.  It  is  not  desirable  to  encourage  long-continued  constipa- 
tion, but  should  this  symptom  be  present,  much  care  is  necessary  in  the 
employment  of  aperients,  which  must  be  of  the  mildest  kind ;  simple 
enemata  are  very  useful  under  these  circumstances.  Tonics  are  often 
indicated,  especially  pi'eparations  of  iron.  It  is  well  for  the  patient  to 
wear  a  warm  bandage  round  the  abdomen,  properly  applied.  Local  ap- 
plications may  be  required  from  time  to  time.  Some  recommend  an 
occasional  blister  over  the  right  iliac  fossa,  or  other  forms  of  counter- 
irritation. 

II.  Cancer  of  the  iNTiiSTiNEs. 

Anatomical  Characters. — Primary  cancer  of  the  intestines  is  very 
rare,  and  when  the  bowel  is  involved,  which  is  not  a  common  event,  it 
is  generally  by  extension  of  the  disease,  especially  from  the  peritoneum 
and  sub-peritoneal  tissue,  though  even  then  the  musculai-  and  mucous 
coats  often  escape.  The  large  intestines,  particularly  the  rectum  and 
sigmoid  flexure,  are  far  more  frequently  attacked  than  the  small,  of 
which  the  duodenum  is  the  part  usually  implicated.  All  vaiieties  of 
cancer  are  met  with,  even  melanosis,  but  scirrltus  is  the  ordinary  form. 
Epithelioma  has  in  rare  instances  invaded  the  rectum  by  extension 
from  the  uterus  and  vagina.  Sometimes  enceplialoid  grows  on  a  basis  of 
scirrhus,  when  the  latter  reaches  the  interior  of  the  bowel. 

The  usual  variations  are  presented  as  to  the  characters,  arz'angement, 
and  extent  of  the  cancer.  It  may  be  limited  to  one  part,  occasionally 
forming  a  round  or  lobulated  tumour ;  widely  spread ;  or  disposed  in 
scattered  nodules,  which  are  often  secondary  to  some  more  localized 
and  extensive  deposit.    In  the  progress  of  the  disease  the  coats  become 
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excavated,  with  tllekened         l-ated  .  uf.  /"T ,  ^"^"'^^'^ 
presenting  an  irregular  aspect  w  f,?' T^'^  '  '>i- 

and  margins  which  ^re  nfffn  !'  growths  over  the  floor 

Perforation  miy  take  pK  :^:oT';n^^  '^"'^^^  *°  '^'-d 

thus  establishe;^!  witl  hollow       """^^i.^  communication  being 

part  of  the  intestine  is  much  cinTf, 'If;-  ^'T'^'^y  ^^^'^^ 
dilated,  and  its  nauscular   oat '  ype"  "  htci  V"  T'' 

contracted.  "jpei  ti opined,  the  portion  beyond  being 

of  the  abd„„.„,         J  rt7L^;°;tr'        1'  "  'f ' 

and  achmo-  or  lanpinnt;,-,^        i  P'lioxj^smal   m   character,  dull 

2.  Persistent  con^t-  Xr^WtT  abn^^^^^^  ''''''  ^-'^--ss 

ultimately  cnlminating  in'c:;^  det    bSr  Jti^f  ""fS  1 
of  a  tumour  situated  deen  in  thp  nT.,ir         i      -,  •^■/^^e  physical  signs 
on  pressnre;  at  first  mova^    b^tV?^^^^^^^^  and  in-egular;  tender 

and  rapid  wasting  and  loss  of  sti^ntth     f    '^^^•''^^"S-  ^-^ed.    4.  Marked 
tl^e  cancerous  cachexia,  7 olt^  ^T"'  '^^^""^ 

there  is  d  arrhava  esneciallv  nff«„    i       /•      ^  -"-^  "^'^^^  instances 

come  extremely  XTv^a^^fi:^,"'^:^:^^^  "^"^  ''''  ^^^^^'^  be- 

appear,  owing  to  a  ma  s  ^f  cancer 's  o°"f/  s^^P  oms  of  obstruction  dis- 

the  rectum  is  affected  the' pa  n  t'^^^^S.^  ^''St'''' '^^'^  i  '^^^^^^ 
thence  towards  the  thichs  and  hJt  '^^^^^^^  the  sacrum,  shooting 
There  may  likewise  ilntowlr    ^  T^  ''"'"^  extremely  severe" 

SjmptomJ  of  aT^sent  5c  chartSr^^'^  '''^'''^ 
Examination  ^e.      J^^^l  nS^:Sl  th:  SJI^^T"^^^-?^ 
to  give  rise  to  profuse  ha>morrhao-e    m- ,> \.!o    f '''t?  ■  ^'^^le 
tion,  or  to  extensive  destrS  on  of  nei^l  bo 3  P^^^^"^''-^- 
gradually  as  a  rule  but  mn  v  b^  1  ^"^""S-  organs.    Death  occurs 

tion;  pei^orationl^^L^i^ro?^^^^^  o^^true- 

^^^Z'^  ^V^lt^jJ  «^  "^^-tinal  cancer  all 

be  prolonged,  and  symp  oms  Seatl     i"      .  '""'^^^'^^  life  may 

opening  into  ihe  bo^'eT^bov:  tie "  !ft  o"  ^e  d'"  "^^i^'^f  -'"ficia^ 
down.    When  the  rectum  isinvo  ved  1     f    ^  "^""^'^^  ^^^^  '^e  low 

of  the  growth  may  be  cailed  fort^lp":  ~'  ~ 

III.  Tubercle  op  the  Intestines-Tubercular  Ulceration 
Scrofulous  Disease  op  the  Intestines. 

asf  r  p::tiS;^:n;^io;S:i^r     ^^^-^^-^  «^  ^p--- 

the  intestines,  as  in  tl  e  Ise  of  Sr  1#  T  '  'l-'?'"  ulceration  of 
opinion  is  that  all  the  pj  nomel\  e  due  t"f.   f''  The  general 

produced  by  ^^^erc/.-^LJ/"  amHts  s.  the  formation  of  tubercle, 

the  involved  tissued  Som^  pihl'^^  r'^r"*  destruction,  along  with 
tubercle  is  but  rarely  Wed   and  f  '  ^  tl^^t  true 

consists  in  the  prolifemtioTofce^?,  in^?^^    the  morbid  process  usually 
and  break  do.vl,  nlH^a^/L^: 

forming  ulcers,  which  spread  bv  wT^         over-lying  membrane,  and 
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As  a  local  affection,  implicating  at  tlie  same  time  the  mesenteric  glands, 
this  complaint  is  by  far  most  frequent  in  children — tabes  mesenterica. 
In  adults  tubei'cular  disease  of  the  bowels  rarely  occurs  except  as  a 
complication  of  pulmonary  phthisis,  and  the  intestinal  lesion  has  been 
attributed  to  swallowing  sputum  containing  tubercle-bacilli. 

Anatomical  Characters. — In  the  great  majority  of  cases  the  solitary 
and  Peyer's  glands  are  chiefly  implicated  in  tubercular  disease,  and  hence 
the  morbid  appearances  are  observed  in  the  lower  portion  of  the  small 
intestines,  or  are  most  advanced  in  this  part,  while  they  gradually  cease 
towards  the  jejunum.  Occasionally  they  extend  into  this  portion  of  the 
bowel,  or  very  rarely  even  to  the  duodenum.  Not  uncommonly  the 
cascum,  appendix  vermiformis,  and  colon  are  involved,  and  the  disease 
is  sometimes  chiefly  or  even  entirely  limited  to  these  parts.  The  area 
affected  varies  greatly,  and  generally  the  morbid  changes  are  visible  in 
different  stages  in  different  parts.  At  first  little  firm,  grey,  projecting 
nodules  are  seen,  which  become  yellow,  and  soften  and  break  down, 
producing  small  circular  ulcers.  The  ulcers  soon  become  larger,  however, 
either  by  infiltration  and  destruction  around,  this  process  invading 
tissues  far  beyond  the  glands ;  or  by  coalescence.  In  course  of  time 
they  come  to  present  special  characters,  in  which  condition  they  are 
generally  seen  at  post-mortem  examinations.  These  characters  include 
more  or  less  irregularity  in  shape ;  a  transverse  direction  as  regards  the 
bowel,  the  ulcer  spreading  mainly  in  the  course  of  the  vessels,  and  some- 
times completely  surrounding  the  gut  with  a  band  of  ulceration  from  ^  to 
1  inch  or  more  in  width  ;  thickening,  irregularity,  and  induration  of  the 
margins  and  floor,  the  latter  presenting  nodules  ;  and  but  little  proneness 
to  heal.  Imperfect  or  partial  cicatrization  is,  howevei",  often  observed, 
with  the  formation  of  a  dense  tissue,  sometimes  pigmented,  the  edges  of 
the  ulcer  being  drawn  together,  contraction  and  irregularity  of  the  gut 
being  thus  produced,  or  in  rare  instances  even  complete  stricture. 

During  the  process  of  ulceration  local  perito7iitis  is  set  up,  giving  rise 
to  thickening  and  adhesion,  and  thus  all  the  coats  of  the  bowel  are 
frequently  destroyed  without  the  occurrence  of  any  symptoms  of  per- 
foration, or  sometimes  a  communication  is  formed  between  two  portions 
of  the  intestines.  Tubercles  are  often  observed  in  the  affected  portion 
of  the  peritoneum,  which  may  spread  along  the  lymphatics  to  the  mesen- 
tery. The  floor  of  a  tubercular  ulcer  not  uncommonly  presents  evidences 
of  hemorrhage. 

Symptoms. — Tubercular  disease  of  the  bowels  is  indicated  in  early  life 
by  the  persistent  or  frequent  occurrence  of  symptoms  of  intestinal  irri- 
tation and  catarrh  ;  associated  with  the  general  signs  of  tuberculosis, 
marked  wasting,  and  retarded  development.  In  the  adult  ulceration 
may  be  suspected,  if  in  the  course  of  phthisis  the  symptoms  characteristic 
of  this  lesion  should  arise  ;  especially  if  diarrhoea  sets  in,  which  will  not 
yield  to  treatment,  or  recurs  from  slight  causes,  and  if  there  is  localized 
tenderness.  It  is  in  this  class  of  cases,  however,  that  constipation  is 
most  frequently  observed,  being  sometimes  due  to  peritonitis  ;  while,  on 
the  other  hand,  it  must  be  remembered  that  diarrhoea  maybe  dependent 
upon  other  causes  in  such  cases. 

Treatment  has  been  sufficiently  indicated  when  discussing  the  treat- 
ment of  intestinal  ulceration  in  general. 
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IV.  Albuminoid  Disease. 

Anatomical  CHARACTER_s.-The  entire  alimentary  canal  may  become 
the  seat  of  albuminoid  disease,  and  it  will  suffice  to  offer  a  few  General 
remarks  on  this  subject.    In  the  intestines  the  change  beo'nsfn  the 
small  vessels  o  the  villi  and  then  spreads  to  the  larger  vessell  Tn  course 
of  time  It  involves  the  glands,  the  entire  villi,  and  ultimately  the  who  e 
of  the  mucous  coat,  or  even  the  submucous  and  muscular  coats  fI 
ensive  atrophy  of  the  villi  may  follow.    The  morbid  mat'eriar  :'  liable' 
to  undergo  disintegration,  being  changed  into  a  yellow  substance  and 
finally  small  ulcers  are  sometimes  formed,  corresponding  to  t^ie  o-lanT 
I  IS  very  difficult  m  the  early  stages  to  recognize  albuminoid  dlea^^  of 
the  alimentary  canal     The  mucous  surface  appears  pale,  anaemic  and 
glistening  or  shining,  but  the  iodine-test  is  necessLy  to  ^eveklTe  dmno^ 

■  which  shows  that  It  afPects  the  villi  and  small  vesse'ls.  In  more  Livid 
cases  the  appearances  are  more  characteristic,  and  enlarged  -5  nd  or 
ulcers  are  seen,  especially  corresponding  to  Peyers  or"  the  sol  tarv 
'  StTo^^-'^^S  ''1f:r  'T'''"^''  J"-^^^^^  ^  retic^ulated  aspect  ^ 
i,i  T  7f,  *^''f  ''"^''^  albuminoid  disease  of  o  her  oro-ans 
implication  of  the  alimentary  canal  may  be  fairly  diagnosed  if  obstfnate 
diarrhoea  should  .set  in,  with  liquid  stools,  especially  if  "these  are  o 'eenish 

or  mother  respects  of  an  unhealthy  character.    H'Lnorrhage  i' 1  ab?e  J 

CLatit'   f  tie  '  -"7      quite  independent  of  ulceration 

im  ication  of  the  stomach  is  indicated  by  persistent  vomiting-  with 
signs  of  imperfect  digestion.     When  the  alimentary  canal  is  aCtel 

TREATMioNT.-The  treatment  is  that  indicated  for  albuminoid  disease 
in  general ;  and  for  gastric  or  intestinal  catarrh  or  ulceration. 


Chapter  XLII. 
INTESTINAL  OBSTRUCTION. 

^^TiOLOGv  AND  PATH0L0,a-.-The  numerous  causes  of  obstruction  of  the 
bowels  may  be  ranged  un,ler  certain  heads,  namely  — 

^latteis  taken  m  the  food,  such  as  oat-cakes,  rice,  seeds  or  stones  nf 
■m  s  ;  substances  swallowed  purposely,  especially  by  hysterical  o  hi  s  and 

r'to'f^r"^^^''  'T^^  ^^"^^  ^  certlii/medicine':s  whTc 

Ltitv  If  taken  Jor  some  time  in  considerable 

[^.o?n  '  ^'  "'^-"'^^^^         Vevoxide  of  iron;  masses  of  worms- 

ases  IZZ""""  /^^^^V°-^'«™^^-ated  gall-stones;  or,  in  exceptional 
Sv  ?oT  Plio^phate  or  carbonate  of   lime.  Gall-stones 

>^nji.ny  lodge  high  up  in  the  small  intestine. 

iclu.W*'*''''^  p''"^*'-?^^'*'™  "'^^'^-'^■^      ^^'^  coats  of  the  bowel, 

iciuamg  :-«.  Congemtal  constriction,  usually  situated  about  the  anus 
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rarely  in  the  duodenum,  h.  Cicatrization  of  an  ulcer,  especially  if  this 
has  passed  round  the  gut,  or  if  it  has  been  very  extensive,  c.  Fibroid 
infiltration  of  the  walls,  d.  Cancer.  This  class  of  causes  is  by  far  most 
common  in  connection  with  the  large  intestine. 

3.  Compression,  constriction,  or  traction,  due  to  morbid  conditions 
external  to  the  intestines.  The  late  Dr.  Fagge  drew  particular 
attention  to  some  of  these  causes,  which  include  pressure  by  displaced 
or  enlarged  organs  and  tumours  of  various  kinds,  particularly  in  connec- 
tion with  the  uterus  and  ovaries ;  by  growths  or  accumulations  in  the 
intestine  itself;  or  by  adhesions,  agglutinations,  or  morbid  forma- 
tions in  the  peritoneum,  sometimes  after  simple  peritonitis,  but  more 
frequently  associated  with  tubercle  or  cancer.  The  last-mentioned  set 
of  causes  may  lead  to  distinct  constriction,  or  may  produce  a  sudden  bend 
or  twist  in  the  intestines  ;  but  usually  they  merely  impede  the  peristaltic 
action,  either  by  compressing  the  bowel  somewhat  for  a  considerable 
extent,  binding  it  down,  exerting  traction  upon  it,  or  matting  together 
several  of  its  coils.  Hence  materials  collect  above,  which  press  upon 
the  portion  below,  ultimately  inducing  complete  obstruction ;  this  being 
frequently  aided  by  a  certain  degree  of  spasm.  These  causes  mainly 
affect  the  small  intestine. 

4.  Strangulation  or  incarceration,  either  external  or  internal. 
Under  this  group  come  the  different  forms  of  hernia,  the  rarer  varieties 
of  which  must  not  be  forgotten.  Internal  stranqulation  results  in  rare 
instances  from  the  passage  of  a  portion  of  intestine  into  some  normal 
opening,  especially  the  foramen  of  Winslow  ;  or  into  a  perforation  in 
one  of^the  folds  of  the  peritoneum,  for  example,  the  omentum  or 
mesentery.  Generally,  however,  it  is  due  to  peritoneal  bands  of  adhe- 
sion passing  between  different  parts  ;  or  to  the  vermiform  appendix,  or 
diverticula  connected  with  the  ileum,  becoming  adherent  at  their  free 
ends.  Very  exceptionally  one  portion  of  the  bowel  is_  strangulated  by 
another  portion  ;  by  the  mesentery ;  or  by  its  entrance  into  a  rupture  m 
the  intestine  or  some  other  hollow  viscus. 

5.  Altered  relation  of  a  portion  of  the  bowel,  or  of  the  intestmal 
coats.  The  most  important  form  of  obstruction  coming  under  this  head 
is  that  named  intussusception,  invagination,  or  volvulus,  in  which  one 
portion  of  the  intestine  is  prolapsed  into  that  next  below.  Another 
variety  is  named  torsion  or  rotation,  in  which  the  bowel  with  its  attached 
mesentery  is  twisted,  though  Dr.  Bristowe  considers  that  this  twisting 
is  in  many  cases  not  the  cause  of  obstruction,  but  the  effects  of  enteritis, 
which  has  been  the  primary  mischief.  Prolapsus  ani  also  falls  withm 
this  group,  though  it  scarcely  ever  leads  to  complete  obstruction.  As 
very  rare  conditions  have  been  mentioned  sacculation  of  a  part  of  the 
bowel ;  and  hernia  of  the  mtccous  viemhrane  through  the  other  coats. 

6.  Spasm  and  paralysis  of  the  muscular  coat.  Either  of  these  con- 
ditions of  the  intestinal  wall  may  aid  in  inducing  obstruction  ;  or  now 
and  then  it  may  possibly  be  the  sole  cause. 

With  regard  to  the  determining^  cause  of  intus-susception  a  tew 
remarks  are  necessary.  This  condition  depends  upon  the  peristaltic 
action  of  the  intestines,  and  is  supposed  to  be  chiefly  the  consequence 
of  undue  dilatation  of  a  portion  of  bowel  towards  which  the  wave  ot 
contraction  is  advancing,  from  accumulation  of  gas  or  any  other  cause ; 
and  to  this  portion  being  fixed,  so  that  the  part  above  is  driven  into  it 
by  the  force  of  its  own  contraction.  In  many  cases  some  violent  exer- 
tion, in  which  the  muscles  of  the  abdominal  walls  partake,  determines 
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the  occurrence  of  intu.s-snsnpnfi'r.T,     t+  i,       i  i 

giuated  by  worms  or  H^p     £  to  aHse  S       "  ''"'"^ 

chronic  diirrhcea.    O  K-e     haTstarted  7]/.  ^'''""^.•'^  connection  with 

continnance  of  the  pez.:talt?ractro^   t^^^^^^^  ^y  a 

from  above,  at  tlie  same  fiSnt.  fl,^  ^  /    "1      '  ,  bowel  is  driven  in 

Some  of  th;  othe  f"ms  of  s^^en  ob'ti  "^^^      intestine  being  inverted. 

caused  hy  violent  effort  obstiuction  may  also  be  immediately 

life.    Internal   ti  wu  aSon  doe  ^0?^°"  ""^^  ""ddle 

except  that  form  dL    o  a^l^Jo^of  ,1?  nT"  r  ^ 

diverticula,  which  is  obii^e  1  '^n ^PPendix  vermiformis  or  of 
chiefly  in  n  ales  I  eo-c^c  J^f  s  f  °^"^^,.P^^-«.«^«  "^o^*  frequently,  and 
quen^y  in  cluldren  bi^  wl'n  i  aS^^^^^^^  "  remarkable  for  it.  fre- 
Hmited  to  adults  •  on  thl  wholl  W  J^J'^n""!     is  almost 

among  males  tha^  females  "^^^^^^-^^^^ept^on  is  twice  more  common 

ca^:^^:jtSaf  X^^^ti;?'  appeai^nces  met  with  after  death  in 
condition  upon"  whS  i^^         ncir'^/S     """^  T'''-  ""'T'''^^ 
which   calls'  for   special  Scrition 

form  of  invagination  is  tCf    I     ^■  ^  ^-f  common 

more  and  more  of  the  ileum     Tb.  .     yJ^'"^^-  bringing  down 

in  the  ileum  or  cln  bu  T  nreW  nl  ^^O'^mon 

Very  exceptionaHy  the  end  of  th^  ^'J'^^"™  ^'^«t>^«i- 
opening,  the  lips  of  ti  e  lat  er  n  i  1  '^.^''''\P^f'\^^^-ough  the  ileo-c^ecal 

testme  which  is  the  seat  of  b  v^  T"  ^lie  portion  of  in- 
ooncentrically  i^t^S^:^:: thi^  layers  a.i.nged 

layer  is  the  part  which  has  descend ^rl  A  V^i'  "eternal 

^•oZr,^;,,,;    tlie   outer  one  Ts  thl  ^    h         ^-  i'O'-^io^  or 

middle  layer  un  tl'  these  two  no.          T  ;   and  the 

tinued  involution  of  ti  :%t:X  tnd\^"^f 
necessnrilTn.,,,.       /      Ii   '^n'^atn,  and  its  surfaces  are 

w  th  that  L  iL  T""^  ayer,  and  its  mucous  coat 
drawn  ,  A  v  ^f^™al,  while  the  mesentery  is 
W  •  ^'^^^  ""'I'^Ie  and  interna 

nh   ;  ^^'YI^^^^^^^^  unilateral  traction,  whereby  the 

«T\aicls     the    involved   mesentery,    while    its  low..,. 

ifeino^'l  *°"f  ^  '^T^  °f  the  ou 

ciiDe,  being  elongated  and  fissure-like     The  T.«vf  r.f  +i 

vSro^f^Vr'^  the  volvulusis  TLI c'^- 

vomted  01  twisted,  especially  the  middle  layer. 

ran.in.  Jom  n        T  -f  S-mation  varies  considerably, 
mucl  SlTbnn  Ik    °'        ?f  ^.^^'^'^  f^^t  or  even  I 

^^ot  unconu  fn         f '  the  ileo-cjBcal  variety.  / 

ih,.     u    T'^^y  "'^o^'t  mtus-susceptions  are  found  in 

-dSs^s^^^r -'^f '  "'^^'^  easily  t;::;.ed  ^s;:;.  - 

it  is  1     !?  ^  \™        to  no  symptoms  durino-  life  ■  ^--^'iJ- 

dv  n    n       '  originated  during  the^ct  of 
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the  same  as  at  the  commencement  of  the  process.  Ultimately  it  may 
reach  the  anus,  or  even  protrude  through  this  opening. 

Certain  important  events  are  liable  to  happen  in  connection  with  the 
invaginated  portion  of  intestine.  1.  Of  coux'se  the  inner  layers  are  more 
or  less  compressed  by  the  outer  tube,  especially  at  the  entrance  or  neck  of 
the  invagination  ;  the  canal  of  the  bowel  is  therefore  narrowed,  though 
not  usually  completely  closed  at  first.  2.  The  return  of  blood  is  inter- 
fered with,  and  hence  inechanical  congestion  is  induced,  often  intense, 
leading  to  oedema  of  the  tissues,  or  even  to  the  escape  of  blood  between 
the  mucous  surfaces  or  into  the  intestinal  canal,  wliez'e  it  is  mixed  with 
serum ;  consequently  thickening  and  swelling  arise,  which  increase  the 
obstruction.  3.  Soon  peritonitis  is  set  up  in  the  contiguous  layers  of  the 
serous  coat,  with  exudation  of  lymph,  and  this  may  spi'ead  and  become 
general  ;  or  the  formation  of  adhesions  may  prevent  any  further  descent 
of  the  intestine.  4.  Violent  enteritis  is  excited,  and  ultimately,  owing  to 
this  condition  being  added  to  the  congestion,  gangrene  not  uncommonly 
results.  5.  In  some  cases  the  mortified  portion  becomes  detached, 
either  completely  or  in  part,  and  either  in  one  mass  or  in  fragments, 
and  is  ea'pelled  per  anum.  The  dangers  of  this  separation  may  be 
prevented  by  adhesions  having  formed  between  the  top  of  the  outer  tube 
and  the  intestine  above  ;  but  if  these  are  not  sufficiently  firm,  the  struc- 
tures give  way,  and  the  intestinal  contents  escape  into  the  peritoneum. 
If  the  bowel  is  expelled  and  adhesions  are  complete,  recovery  may 
follow,  but  there  is  still  a  further  danger  of  a  stricture  forming  at  the 
point  of  union ;  or  sometimes  only  a  part  of  the  invaginated  bowel 
comes  away,  while  the  upper  portion  remains  and  becomes  adherent  to 
the  surrounding  tube,  and  thus  more  or  less  permanent  obstruction  is 
established.  The  rapidity  with  which  the  changes  above  described  are 
set  up  depends  on  the  force  of  the  compression,  and  therefore  upon  the 
part  of  the  bowel  which  is  involved.  They  are  much  more  rapid  in 
connection  with  the  small  intestines  than  the  large,  but  are  peciiliarly 
speedy  when  the  ileum  passes  through  the  ileo-ca?cal  orifice  without  dis- 
turbing it. 

The  jDortion  of  intestine  above  that  which  is  intus-suscepted  acts 
with  undue  vigour,  and  thus  aggravates  the  mischief,  while  at  the  same 
time  it  diives  on  some  of  the  contents  of  the  bowel.  For  a  time  also 
the  affected  part  itself  contracts.  By  the  pressure  of  its  lower  end 
against  the  wall  of  the  outer  sheath,  ulceration  of  the  mucous  surface 
is  often  set  up.  In  veiy  rare  instances  double  intus-susception  has  been 
observed. 

Any  sudden  or  acute  intestinal  constriction  will  necessarily  lead  to 
congestion  of  the  bowel  and  its  consequences ;  then  to  inflammation, 
involving  also  the  peritoneum  ;  and  ultimately  to  gangrene  and  probably 
perforation,  if  the  constriction  is  not  relieved.  In  pi-olonged  and  chronic 
cases  the  part  of  intestine  above  an  obstruction  becomes  much  dilated, 
elongated,  and  hypertrophied,  though  these  appearances  are  not  always 
most  marked  directly  above  the  impediment ;  while  fteces  and  other 
matters  accumulate,  giving  rise  to  catarrh  or  ulceration.  The  distal 
portion  becomes  contracted,  empty,  and  atrophied. 

Symptoms.- — The  direct  clinical  phenomena  which  in  the  first  instance 
indicate  complete  obstruction  of  the  bowel,  from  whatever  cause,  may 
be  stated  generally  as  absolute  constipation,  usually  accompanied  with 
colicky  pains,  often  severe  ;  increased  peristaltic  movements  of  the 
intestines ;  abundant  formation  and  accumulation  of  gas,  leading  to 
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tympanites  and  borborygmi ;  nausea  and  vomitin,^,  the  latter  nltimatelv 

ot  the  abdomen  and  rectum  reveals  some  abnormal  condition  In  many 
cases  symptoms  indicative  of  severe  enteritis,  peritonitis,  or  perforatio^ 
are  subsequently  developed.  ^  xiuicinou 

There  are  certain  circumstances  which  have  an  important  influence 
binJ'fl  I     ■*°7  °^.^"*««tinal  obstruction,  the  most  important 

being  the  pathological  condition  to  which  it  is  due;  and  its  seat  Prac- 
ticaiiy  cases  may  be  divided  into  two  classes,  namely.— 1     Those  in 
which  the  obstruction  is  estaUished  gradually.    2.  Those 'in  which  it 
occurs  suddenly  or  acutely.    In  the  former  class  of  cases  there  will  be  a 
history  of  constipation,  sometimes  alternating  with  diarrhoea,  and  often 
accompanied  with  alteration  in  the  shape  and  size  of  the  solid  stools- 
colicky  pain^, ;  nausea  and  vomiting  from  time  to  time,  with  other 
digestive  disturbances  ;  and  perhaps  occasional  signs  indicating  complete 
temporary  closure  of  the  bowels.    Physical  e.a^Mon  may  reveal  some 
mechamcal  obstruction.  These  cases  either  terminate  slowl/by  asthenia  • 
or  they  culminate  m  a  sudden  attack  of  absolute  stoppage  of  the  bowels.' 
ihe  pam  associated  with  intestinal  obstruction  is  at  tirst  of  a  o-riiDino- 
charac  er,  in  some  forms  being  sudden  and  severe,  frequently  starting 
from  about  the  umbilicus,  but  it  may  radiate  from  sonie  other  locality 
wnich  con-esponds  with  the  seat  of  tiie  disease  ;  after  a  time  peritonitic 
pam  not  uncommonly  supervenes.    Absolute  constipation  is  not  an  in- 
variab  e  symptom,  for  when  the  small  intestine  is  implicated,  its  liquid 
contents  are   able  to  pass  along  the  canal  unless  t'here  is  compete 
closure,  and  the  same  thing  may  happen  when  intus-susception  affects 
the  large  intestine;  further,  faeces  contained  in  the  bowel  below  an 
obstruction  are  often  expelled.    Occasionally  blood    and  mucus  are 
discharged,  especially  in  cases  of  invagination  of  the  large  bowel 
Vomiting  IS  more  easily  excited,  and  is  more  severe,  the  nearer  the 
stoppage  approaches  to  the  stomach.    At  first  it  is  sympathetic  in  most 
cases,  but  soon  the  rejected  matters  have  a  distinctly  f.^cal  odour  and 
r  ''^r'Pf^^-f^e^lil^e  pea-soup,  consisting  of  materials  which  have 
eithei  flowed  back  into  the  stomach  from  the  bowels,  or  been  forced 
tluough  the  i^ylorus  by  anti-peristaltic  action,  or  by  external  pressure 
In  some  instances  there  is  more  or  less  suppression  of  urine,  eLecially 
the  obstruction  is  situated  high  up,  this  being  most  probably  a  sympa- 

abundance  when  the  obstruction  involves  the  small  intestine 

iJiA,;NOSis.-The  further  elucidation  of  the  clinical  history  of  cases  of 

wlS?';t  1""'"^"  "^".'^  ^?  '-^''^"^  considering  'the  data  on 
fac  of  l\  ^'^  This  has  to  determine,  first,  the 

dhmton  obstruction,  and  its  cause ;  and,  secondly,  its 

In  conducting  the  examination  of  any  particular  case  the  followino- 
course  may  be  adopted  The  age  and  sex  should  be  noted,  their 

eh?"  r  ''''  .P^-«^l!«P°«"^f  ^fii^es  of  different  varieties  of  obstruction 
patient  should  be  specially  inquired  into,  namely,  whether  articles  have 

conLr  r-"".*^'"  ™"       ''^^y  ^^^3-,  which  might  form 

concretions  m  the  intestines;  the  habitual  state  of  the  bowels-  and  if 
tnere  is  any  history  of  previous  intestinal  ulceration,  peritonitis,  the 
passag-e  of  gall-stones,  uterine  displacement,  or  any  other  condition 
which  might  give  rise  to  pressure.    3.  Any  peculiar  co«./.>«i/a..a/  con- 


680 


THEORY  AND  PRACTICE  OF  MEDICINE 


dition  must  be  observed,  and  this  may  afford  some  aid,  as,  for  instance, 
by  indicating  the  cancerous  cachexia  ;  or  the  existence  of  phthisis,  which 
is  liable  to  be  attended  with  ulceration  and  its  consequences,  or  with 
tubercular  peritonitis ;  of  chronic  dysentery;  or  of  hysteria,  in  connection 
with  w^liich  accumulations  of  fijeces  ai^e  common,  and  possibly  intestinal 
paralysis  might  occur.  4.  As  regards  the  history  of  the  attack  itself,  it 
should  be  first  ascertained  whether  the  obstruction  has  been  gradual  or 
sudden  in  its  onset ;  and  how  long  it  has  lasted.  If  it  has  been  chronic, 
inquiry  must  be  made  as  to  what  the  habitual  state  of  the  bowels 
has  been  ;  if  any  peculiar  alterations  in  the  stools  have  been  observed ; 
or  if  there  have  been  previous  attacks  of  complete  obstruction,  which 
have  yielded  to  treatment.  Should  the  obstruction  be  acute,  it  must  be 
ascertained  whether  the  attack  can  be  traced  to  anything  having  been 
swallowed,  or  to  any  sudden  effort  or  other  cause  ;  and  if  it  has  com- 
menced with  severe  localized  pain.  5.  The  precise  local  and  general 
symptoms  must  of  course  be  carefully  noted,  whether  as  indicating 
simple  obstruction,  pai'tial  or  complete ;  or,  in  addition,  entei-itis  or  peri- 
tonitis ;  and  also  the  rapidity  with  which  stercoraceous  vomiting  sets  in, 

6.  Thorough  physical  examination  is  essential,  in  conducting  which  atten- 
tion should  be  paid  to  the  following  particulars: — a.  All  forms  oi  hernia 
must  be  carefully  searched  for.  6.  Any  contraction  or  distension  of  the 
ahdoinen,  either  general  or  local,  must  be  noted,  a  view  being  also  taken 
from  behind  ;  in  the  early  stages  this  may  help  materially  in  fixing 
upon  the  seat  of  any  obstruction,  c.  The  situation  may  also  be  partly 
detei'mined  in  some  cases  by  observing  the  locality  of  any  violent  peri- 
staltic movejnents  of  the  intestines,  d.  Among  the  more  important  con- 
ditions discoverable  by  satisfactory  exploration  of  the  abdomen,  which 
may  also  point  to  the  sitaation  of  a  stricture,  are  accumulations,  not 
forgetting  imjoacted  gall-stones,  the  onward  progress  of  which  can  occa- 
sionally be  traced ;  t^imours  of  various  kinds,  either  external  to,  or 
associated  with  the  intestines  ;  and  intus-siisceptinn.  It  must  be  re- 
marked, however,  that  even  when  these  conditions  exist,  it  is  for  many 
reasons  frequently  difficult  or  impossible  to  detect  them.  e.  Examination 
per  rectum,  by  means  of  the  finger,  hand,  or  bougie,  is  often  most 
serviceable.  The  amount  of  fluid  or  air  which  can  be  injected  per  anum 
has  been  stated,  especially  by  the  late  Dr.  Brinton,  to  aid  materially  in 
fixing  upon  the  seat  of  any  stoppage,  but  this  must  be  by  no  means 
implicitly  relied  upon.  /.  Of  course,  should  anything  be  vomited  ov passed 
by  stool,  the  materials  thus  discharged  should  be  properly  examined. 

7.  In  any  doubtful  case,  it  is  necessary  to  watch  its  progress  as  regards 
its  clinical  coui'se,  rapidity,  and  termination,  which  may  speedily  afford 
considerable  assistance  in  diagnosis  ;  to  observe  the  effects  of  treatment ; 
or  it  might  become  not  only  permissible,  but  actually  imperative,  to 
have  recourse  to  abdominal  section  for  diagnostic  purposes. 

Having  given  this  general  outline  of  the  method  of  investigation  to 
be  pursued,  it  will  be  well  to  add  a  brief  summary  of  the  chief  clinical 
features  presented  by  each  class  of  cases  of  intestinal  obstruction. 

I.  Accumulations  are  generally  gradual  in  their  progress,  but  in 
some  instances,  especially  when  due  to  gall-stones,  the  symptoms  come 
on  very  suddenly.  The  physical  signs  and  consequences  of  most  of 
these  collections  have  been  already  considered  in  a  former  chapter;  and 
here  it  need  only  be  remarked  that  impacted  gall-stones  are  j^articularly 
liable  to  set  up  violent  enteritis,  while  the  course  of  these  cases  is 
usually  very  rapid. 
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2  Strictures  and  compressions  of  the  bowel  may  be  considererl 
together.    They  are  usually  chronic  iu  their  progress,  complete  Sitrac 

rStal 'o'f  r'T"^  'T'^'^''^  -nstipatiorloSme" 
inceriuptecl  by  attacks  of  diarrhosa ;  diminution  in  the  size  md  flmno-^ 

m  the  shape  o  the  stools,  should  a  stricture  be  eat-d  ea^  the  lowS 
rise  to  e  ther  ot  these  mishaps.    Commonly  these  cases  lin.^ei-  on  . 

ci' sr  h::*:,?'''"'"'''  ir?        we'estaSs*.  <^ 

iNow  an  I  then,  however,  signs  of  obstruction  come  on  suddenly  withont 

r^^Pc^S:^'^^^  symptoms,  these  being  followed^Jy  tti^ 
peiitonitis.    1  ossibly  some  accumulation  above  the  stricture  mav  under 
such  circumstances  be  the  immediate  cause  of  the  symptoms  ' 

lowed  s,!cX  w°"'''^"r"''  *°  ""1"^  "^^^  absolute  obstruction;  fol- 
lowed sptcdilj  by  signs  of  severe  enteritis,  or  even  of  o-ane-rene  of  th*. 

TneJ  l™      1        ^  T?  t»  "'is  <:l»ss  can  only  be  defer- 

mmed  by  exclusion,  and  frequently  they  can  merely  be  irnessed  at  A 

1  SiL'SS  if  „,r*r"'f  ■^^^^  '-'P  "tile  tht 

immetliate  attack  is  often  due  to  some  violent  exertion 

4  Intus-susception  is  also  sudden  in  its  onset  as  a  rule  beo-innino- 
''S T  'r  — %-ferred  to  th;  ^b  S 

oil  nni..  ^  /  \  f™"^  ^i'^ie  to  time,  and  the 

peritonJis^^^  by  those  of  enieritis  ox 

&ii:qs.di^rt^^^^^^^^ 
s?:s;ss='» 

There  are  n  P^^'^^^'^*^"^  its  consequences  may  supervene 

of  tl  e  slSr^nT)  ^li.^tinctiois  between  livalinirn 

S-mpt'n  rite    .reil'f  "^"^^^J'  that  in  the  former  the 

h  Jnf   ?  greatly  more  severe    and    acute   in   their  nrooress  • 

aid      lr.rl}       "Ji^enteiic  stools.   Fhysical  erammation  may  aiford  some 

been  Jid  tr'r '  TY'^'  J"'^'^^"^^     -^^i^-^  -  the  m-i^e  has 

bowel      A  1  fro^i  that  of  the  laroe 

tTe  in  w  nXtrr'""  '  '^-^  "^^^^^^^  intus-susception  end  fatal  1^^ 

B^anC  week   o^n  ntir^^^  ^"^"^"^'^  sometimes  lasting  fo^. 

tion        r;     P"'*'"''         l.jsterical  female,  ending  in  compL  e  obst',,c 
on,  might  suggest  paralysis,  though  probably  the  previmuf  accun lula 
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Prognosis. — Without  entering  into  details,  it  will  be  evident  that  all 
forms  of  obstruction  of  the  bowels  are  exceedingly  dangerous.  The 
cases  most  speedily  fatal  are  those  due  to  strangulation  or  intus- 
susception. The  chronic  varieties  are  liable  at  any  moment  to  end  in 
complete  closure.  Accumulations  may  often  be  got  rid  of,  and  thus 
recovery  be  brought  about. 

Treatment. — The  treatment  must  be  sepai-ately  considered,  according 
as  intestinal  obstruction  is  chronic  and  gradual  in  its  progress  ;  or  sudden 
and  acute. 

1.  — In  chronic  cases  the  main  principles  are  to  regulate  the  diet 
strictly,  allowing  only  liquid  or  pultaceous,  highly  digestible,  and 
nutritious  articles  in  moderate  quantities  ;  to  endeavour  to  keep  the 
bowels  acting  comfortably,  for  which  purpose  mild  enemata  answer  best, 
at  the  same  time  avoiding  the  use  of  strong  purgatives  ;  to  remove,  if 
possible,  anything  causing  compression,  as  well  as  any  accumulation ; 
to  support  the  strength  of  the  patient,  and  improve  the  general 
condition  ;  to  treat  troublesome  symptoms  referable  to  the  digestive 
organs ;  and,  in  appropriate  cases,  to  have  recourse  to  certain  opera- 
tions. 

Should  thei-e  be  a  stricture  in  the  rectum,  it  may  often  be  dilated 
successfully  by  the  cautious  use  of  the  bougie.  In  certain  instances  also 
it  is  desirable  to  make  an  artificial  opening  above  an  obstruction,  as  de- 
scribed in  surgical  works,  which  may  prolong  life  considerably,  at  the 
same  time  giving  marked  relief. 

2.  In  cases  of  acute  obstruction,  from  whatever  cause,  a  matter  of 
prime  importance  is  not  on  any  account  to  excite  the  intestines  by 
giving  purgatives.  It  is  allowable  to  use  enemata  cautiously,  so  as 
to  clear  out  the  bowel  below  the  seat  of  obstruction.  Of  course  little  or 
no  food  should  be  taken  by  the  mouth,  and  very  soon  the  smallest 
quantity  is  immediately  rejected ;  therefore  all  the  necessary  support^ 
including  stimulants  when  required,  must  be  administered  per  rectum, 
and  frequently  considerable  quantities  of  the  latter  are  needed.  The 
patient  may  be  permitted  to  suck  ice  freely.  The  most  important 
internal  remedy  is  opium  in  full  doses ;  or  subcutaneous  injection  of 
morphine  may  be  employed.  Belladonna  is  also  of  much  value,  or  this 
drug  may  be  combined  with  opium.  Atropine  may  likewise  be  used 
subcutaneously.  In  certain  cases  carefxil  manipulation,  kneading,  or 
massage  of  the  abdomen  is  serviceable.  External  applications  over  the 
abdomen,  of  dry  heat,  poultices,  fomentations,  turpentine  stupes,  or 
sinapisms  are  very  serviceable  to  relieve  symptoms.  Vomiting  and 
other  symptoms  require  the  usual  remedies  for  their  relief.  In  the 
treatment  of  intus-susception,  the  methods  which  have  afforded  the 
best  results  are  the  gradual  injection  of  a  large  quantity  of  warm  water 
per  anuvi,  or,  still  better,  inflation  of  the  bowel  with  air.  When  the 
invaginated  portion  has  reached  the  rectum,  it  has  occasionally  been 
replaced  by  the  introduction  of  a  gum  elastic  bougie. 

The  question  of  an  operation  presents  itself  in  many  acute  cases  of 
intestinal  obstruction.  Of  course  if  there  is  any  evident  or  suspected 
hernia,  surgical  interference  is  necessary.  Another  operation  which 
might  be  indicated,  and  which  has  been  successfully  accomplished,, 
consists  in  opening  the  abdomen,  with  the  view  either  of  removing  some 
internal  strangulation,  or  of  reducing  an  invagination.  If  there  is  good 
reason  to  believe  that  the  former  condition  exists,  it  is  decidedly 
permissible  to  risk  opening  the  abdomen,  especially  if  the  case  seems 
otherwise  hopeless.    As  regards  intus-susception,  it  is  considered  by 
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most  authorities  only  allowable  to  attempt  its  reduction  when  the  large 
intestine  is  involved.  Under  any  circumstances  the  results  are  not  very 
satisfactory. 


Chapter  XLIII. 

INTESTINAL  WORMS— HELMINTHIASIS. 

In  the  present  chapter  it  is  intended  to  give  a  brief  account  of  the  main 
facts  relating  to  those  animal  parasites  which  infest  the  alimentary 
canal  of  human  beings ;  but  it  will  be  convenient,  in  noticing  their  life- 
history,  to  allude  to  another  phase  of  their  existence,  as  they  are  found 
in  other  oi'gans  of  the  body. 

The  more  important  intestinal  woi-ms  include : — I.  Cestodes  or  tape- 
worms, a.  Tisnia  mcdio-caiiellata.  h.  Ta?nia  solium.  c.  Bothrio- 
cepVialus  latns.  2.  N'ematodes..  a.  Ascaris  lambricoides  (round-iconn ). 
b.  Oxyuris  vermicularis  {threacl-ivorm  or  seat-zuorm).  c.  Tricocephalns 
dispar  {hair-headed  or  ivhip-worm) .  d.  Anchylostomum  duodenale 
(dochmius  duodenalis).  Among  rare  varieties  ai'e  mentioned  taenia 
nana  or  egyptica,  elliptica,  and  flavo-punctata ;  bothriocephalus  cordatus; 
ascaris  mystax  ;  distoma  crassum  and  heterophyes. 

Etiology  and  Development. — It  seems  tolerably  certain  that  no 
intestinal  worm  ever  develops  in  the  bowel  directly  from  an  ovum 
deposited  there  by  a  previous  tenant,  but  that  this  must  be  first 
discharged  and  undergo  metamorphosis,  being  afterwards  conveyed  by 
some  means  through  the  mouth  into  the  alimentary  canal  in  a  certain 
stage  of  development,  and  when  it  reaches  its  peculiar  habitat  it  grows 
into  the  adult  animal.  As  regards  the  development  of  the  nematodes, 
an  embryo  forms  in  each  ovum  after  its  discharge  in  the  stools,  or,  in  the 
case  of  the  thread-worm,  even  while  it  is  in  the  intestines;  no  further 
change  occurs  so  long  as  the  ovum  is  outside  the  body,  though  it  nuiy 
retain  its  vitality  for  a  long  period.  In  this  condition  it  is  supposed  to  be 
introduced  into  the  alimentary  canal  in  various  ways,  such  as  along  with 
impure  water,  vegetables,  fruit,  oi'  impure  stai"chy  substances.  The  ova 
of  thread-worms  may  also  probably  be  carried  to  the  mouth  by  the 
agency  of  the  fingers  or  nails  of  a  person  ali'eady  infected,  in  consequence 
of  scratching  the  anus.  Certain  experiments  seemed  to  show  that  the 
embryos  of  round  worms  would  not  undergo  any  further  change  wben 
introduced  into  the  stomach  in  the  free  state,  and  it  was  suggested  that 
they  are  taken  up  by  some  other  animal,  such  as  a  small  woi-m,  or  an 
insect  or  its  larva,  and  then  swallowed  along  with  vegetable  and  other 
articles  of  diet.  Hellier's  observations,  however,  are  in  favour  of  the 
view  that  the  round  worm  completes  its  cycle  of  existence  without 
having  to  pass  through  the  body  of  any  intermediary  animal  bearer. 
This  was  the  opinion  strongly  held  by  the  late  Dr.  Cobbold. 

The  development  of  tape-worms  is  better  known.  Segments  of  these, 
containing  abundant  ripe  ova,  separate  and  are  discharged  jier  aniim,  or 
even  break  up  within  the  bowel ;  the  ova  escape  and  are  scattered  about 
in  various  ways  ;  they  are  then  swallowed  by  diiferent  animals,  especially 
by  pigs,  oxen,  and  sheep,  mixed  with  their  food.  In  the  alimentaiy 
canal  of  these  animals  the  shell  of  the  ovum  ruptures,  and  then  the 
embryo  (proscolex)  escapes,  attaches  itself  to  the  mucous  surface,  and 
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works  its  way  into  the  tissues,  until  it  reaches  a  suitable  spot,  where  it 
settles  clown  and  undergoes  further  changes,  presenting  a  head  and  neck 
with  appendages  like  those  of  a  tape- worm  (scolex),  from  which  a 
vesicular  appendage  or  bladder  hangs  down.  In  this  stage  the  worm 
is  named  a  cysticercus  or  hladder-ioorm,  such  as  is  seen  in  the  muscles, 
Jiver,  brain,  and  other  organs  and  tissues  of  difi'erent  animals,  sometimes 
in  human  beings.  Each  tape-worm  has  a  special  form  of  cysticei'cus ; 
that  of  the  tfenia  solium  is  named  the  cysticerciis  cellulosns ;  that  of  the 
ttenia  medio-canellata  the  cysticercus  medio-canellata.  This  cysticercus 
may  remain  for  some  years,  or  may  finally  perish ;  if,  however,  it  in 
any  way  reaches  the  alimentary  canal  of  the  particular  class  of  animal 
which  it  infests  in  the  adult  condition,  it  becomes  attached  by  the 
head,  the  vesicle  falls  oif,  and  then  a  succession  of  segments  form,  con- 
stituting the  ordinary  tape-worm.  The  usual  way  in  which  these 
larvae  reach  the  stomach  is  in  consequence  of  an  individual  eating 
the  raw  or  imperfectly-cooked  flesh  of  the  animals  which  they  severally 
infest.  Thus  the  tcmia  solium  comes  from  pig's  flesh  (measly  pork)  ; 
the  tcvnia  medio-canellata  from  beef;  while  the  bothriocephalus  latus  is 
believed  to  be  conveyed  by  fish  or  molluscs. 

Different  vai'ieties  of  tape-worm  are  found  in  different  parts  of  the 
world.  In  this  country  the  tamia  solium  and 
medio-canellata  are  the  forms  met  with,  the 
latter  quite  as  frequently  as,  if  not  more  fre- 
quently than,  the  former.  Bothriocephalus  is 
prevalent  in  Eastern  Europe  as  far  as  the 
Vistula,  and  in  Switzerland,  especially  along 
sea-coasts  and  rivers.  Tape-worm  is  by  far 
most  fi'equent  in  those  countries  where  much 
Fig.  2.5.*  Fig.  2(5. t      pig's  flesh  is  Consumed,  and  individuals  who 

do  not  eat  this  kind  of  food,  such  as  Jews, 
are  particulai'ly  exempt  fi-om  the  complaint.  It  is  frequently  observed 
among  those  who,  in  connection  with  their  occupation,  are  in  the  habit 
of  putting  knives  used  for  catting  raw  meat  into  their  mouths,  such  as 
butchers,  cooks,  &c. ;  and  also  among  those  who  indulge  in  raw  or 
very  underdone  meat,  or  in  sausages  and  such  articles,  as  then  the 
parasites  are  not  destroyed.  It  must  be  remembered  that  in  this  country 
iDeef  is  often  the  meat  by  which  tape-worm  is  conveyed.  The  bothrio- 
cephalns  is  supposed  to  be  taken  along  with  drinking  water.  Women 
suffer  from  tape- worm  more  frequently  than  men ;  and  usually  the  per- 
sons affected  are  between  16  and  40  years  of  age. 

Round  and  thread-ivorms  are  principally  found  in  children,  especially 
if  they  are  in  bad  health,  or  improperly  fed  and  dirty.  Round  worms 
are  very  prevalent  in  some  parts  of  the  world,  namely,  in  the  Southern 
States  of  America,  Greenland,  Iceland,  Brazil,  and  in  some  parts  of 
Holland,  Germany,  and  France,  especially  in  low  and  damp  districts. 
They  are  common  enough  in  this  country.  It  is  presumed  that  an 
unhealthy  condition  of  the  enteric  mucous  membrane,  leading  to  the 
formation  of  much  viscid  mucus,  favours  the  development  of  worms. 

*  Pig.  25. —  Cysticercus  cellulosus,  from  the  human  brain,  of  its  natural  size,  and 
with  a  retracted  anterior  extremity  (&). 

t  Fig.  26. — The  same  cysticercus  extruded;  a.  The  caudal  vesicle  of  the  cysticer- 
cus, which  is  nothing  but  the  receptaciilum  scolicis  (or  hinder  end  of  a  taenoid 
embryo),  distended  into  a  vesicle  by  the  accumulation  of  water,  c.  The  transversely- 
wrinkled  anterior  extremity  of  the  cysticercus.  d.  Its  head  and  neck,  which  con- 
jointly form  the  ta;noid  scolex.    {Von  Siehold.) 
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Description. — Only  the  main  characters  of  the  principal  worm.s  can 
be  noticed  in  this  work,  so  as  to  enable  them  to  be  recognized. 

1.  Tape-worms. — A  complete  tape-worm  is  now  regarded  as  a 
"  peculiai'  animal  colony,  consisting  of  more  or  less  numerous  individuals 
tempoi'arily  connected  together  for  the  common  advantage,  but  capable 
of  leading  separate,  and  quite  independent  existences." — (Davies  Thomas). 
In  the  adult  form  (strohila)  tape-worms  are  elongated,  narrow,  flattened, 
or  tape-like  in  form,  consisting  of  a  head,  a  neck,  and  a  series  of  thin, 
flat,  quadrilatei-al  segments  or  links  (proglottides),  varying  in  number 
according  to  the  length  of  the  worm,  united  by  a  softer  and  more 
transparent  tissue.  The  links  grow  from  behind  the  neck  by  a  process 
of  budding,  and  then  pass  on,  making  room  for  those  more  recently 
formed,  so  that  the  oldest  are  the  most  distant  from  the  head.  At  first 
they  are  very  small,  but  enlarge  considerably  as  they  become  more  mature, 
at  the  same  time  altering-  in  iorm  somewhat,  and  presenting  a  more 
complicated  organization.  Tape- worms  are  parenchymatous  in  structure, 
consisting  of  a  soft,  whitish,  or  yellowish-white  contractile  tissue ; 
having  no  mouth  or  alimentary  canal ;  but  presenting  a  water-vascular 
system  communicating  between  the  segments,  and 
well-developed  sexual  organs.  These  ai-e  not  evident 
in  the  most  recent  links.  The  female  apparatus 
appears  fii'st  as  a  median  tube  with  lateral  branches, 
subsequently  becoming  more  divided  and  developing 
ova,  which  almost  completely  fill  the  terminal  links, 
rendering  them  opaque,  and  in  these  segments 
embryos  may  be  visible.  The  male  organs  consist  of 
tortuous  seminiferous  tubes,  and  a  penis.  Each  seg- 
ment is  hermaphrodite,  and  the  sexual  orifice  is 
either  single  or  double,  opening  either  laterally  or  on 
one  of  the  surfaces.  All  the  varieties  of  tape-worm 
inhabit  the  small  intestines  ordinarily ;  rarely  one 
may  enter  the  large  bowel  or  the  stomach.  As  a 
rule  only  a  single  worm  is  present ;  occasionally 
there  are  two  or  more. 

1.  Tmiia  Solium. — Length  varies  from  a  yard  to 
100  or  150  feet  or  more,  but  the  average  is  stated 
by  different  authorities  at  from  5  or  7  to  20  or  30 
feet.  Head  veiy  small,  somewhat  globular  or  bul- 
bous, with  a  slightly  prominent  conical  snout  or 
rostellum  in  front,  surrounded  by  a  double  row  of 
curved  siliceous  hooks,  from  12  to  15  in  each  row ; 
and  further  back  4  suckers,  symmetrically  arranged. 
Neclc  extremely  slender ;  from  ^  an  inch  to  nearly 
an  inch  long ;  transversely  marked.  Segments  in 
their  earliest  stage  very  small,  and  much  broader 
than  long ;  gradually  become  more  flattened  and 
altered  in  the  relation  of  their  diameters,  so  as  to  bo 
first  square,  and  afterwards  oblong,  being  much 
longer  than  broad,  with  the  ends  narrowed,  especially 
the  anterior  extremity.  Mature  links  measure  about 
^  an  inch  long,  and  ^  inch  broad.    Male  and  female  organs  open  by  one 

*  Fig.  27. — Tsouia  solium  armata  (of  the  natural  size).  Fragments  taken  at  certain 
distances  between  the  head  and  the  posterior  rings,  in  order  to  show  the  successive 
form  of  these  rings ;  the  order  of  the  letters  indicates  their  arrangement  from  before 
backwards. — {Davaiiie.) 
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orifice,  which  is  situated  laterally  in  a  little  projection,  now  on  one  side, 
now  on  the  other,  but  not  regularly  alternating. 

2.  — Tcenia  Medio-canellata. — Has  a  general  resemblance  to  taenia 
solium,  with  the  following  differences  : — Length  usually  greater.  Head 
larger,  has  neither  snout  nor  hooks,  being  flattened  in  front,  but  its  four 
suckers  are  very  prominent  and  powerful,  Leuckart  describes  a  fifth 
smaller  one  between  them.  Liriks  more  numerous,  broader,  thicker,  and 
firmer.  Sexual  organs  more  developed  and  divided  ;  and  orifice  situated 
near  the  posterior  border. 

3.  Bothriocephalus  Latus. — -Length  very  considerable.  Head  obtuse  or 
club-shaped,  having  no  hooks  or  prominences,  but  merely  two  longi- 
tudinal slits  or  grooved  suckers,  one  on  each  side.  Nech  very  short. 
Segments  exceedingly  numerous ;   not  distinctly  visible  for  a  little 

Fig.  28. 


Fis.  29. 


Head  and  neck  of  Taenia  solium  magnified. 
a.  Circle  of  hooks. 


Circle  of  hooks,  more  highly  magnified. 
{Leuckart.) 


Pig.  30. 


Head  of  Taenia  medio- 
canellata,  highly  magni- 
fied.—(After  FriUch.)  ' 


distance  from  the  head  ;  at  first  nearly  equal  in 
diameters,  but  soon  much  broader  tlian  long  ;  have 
a  slightly  brownish  colour.  Sexual  openings  in  the 
middle  of  one  surface  of  each  segment,  near  its  pos- 
terior border,  and  not  lateral ;  they  are  distinct,  that 
of  the  male  apparatus  being  anterior.  Ova  of  a 
brown  colour. 

2.  Ifematodes. — The  main  characters  of  the  chief 
nematodes  are  indicated  in  the  following  descrip- 
tion : — 

1.  Ascaris  Lumhricoides.  —  Form  elongated  and 
cylindrical,  but  tapering  towards  the  ends,  especially 
the  anterior.  Length  from  6  to  12  or  16  inches  ;  and 
diameter  2  to  3  lines.  Appears  reddish,  greyish- 
red,  or  yellowish-white,  semi-transparent,  firm  and 
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Fig.  32.t 


Fia.  33.1 

n  1^ dita  pSL2''i"V^:;,^S^r'?'='^n'^^^^"'"^^^'^  times  and  seen 
•ouud  in  the  turbot,  ma"  nified  t  L    tJ^'^f^-  *  '^'^^ad  of  the  botlariocephalus 

[alle^-cert^in'J^t^;:^';''^^^-  ^^^^  -^""1  thj^^ri.ments  bein, 
rom  the  head  to  the  pokerfor  ex  re.nity    in  f  V f  T  f  "'^'^/f  ^^^ve  situation, 

cana,;  .  Spennati.  ^^^^ ^H^^^afiiSSS  in^.  ^^^^ 
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elastic.  Head  has  three  small  prominences,  with  the  mouth  between 
them  lined  with  numerous  teeth.  A  circular  depression  separates  it 
from  the  body.  Body  presents  fine  transverse  markings.  Sexes  are 
distinct.  Male  shorter,  and  curved  posteriorly,  where  the  sexual 
organs  are  placed.  Female  straighter,  and  thicker  at  the  hinder  ex- 
tremity ;  has  the  sexual  opening  about  the  end  of  the  anterior  third. 

Habitat  small  intestines,  birt  often  migrates  into  the  large  bowel, 
and  out  through  the  anus  ;  or  rarely  to  the  stomach,  oesophagus, 
mouth,  nares,  frontal  sinuses,  windpipe,  bile  and  pancreatic  ducts 
or  gall-bladder,  peritoneum,  vagina,  urinary  organs,  and  various  other 
parts. 

Number  usually  several  ;  may  be  hundreds  ;  sometimes  only  one. 
2.  Oxyuris  Vermicularis. — Very  small  and  delicate  ;  fusiform  :  males 
measmnng  fi'om  1  to  2  lines  long ;  females  about  5  lines.    Whitish  and 
semi-transparent ;  surface  presents  fine  transverse  strise.    Head  has  a 
terminal  mouth,  with  3  scax'cely  evident  lips,  and  a  wing-like  expan- 
sion on  the  dorsal  and  ventral  as- 
pects.  JfaZeisroUed  up  posteriorly, 
where  the  sexual  organs  are  placed. 
Female  is  straight  or  but  slightly 
bent,  and  has  the  vulva  about  the 
junction  of  the  anterior  and  middle 
thirds. 

Habitat  the  ciBCum,  but  migrate 
to  the  lower  part  of  colon  and  rec- 
tum. Often  migrate  around  the 
anus,  into  the  vagina,  urethra,  or 
under  the  prepuce.  Have  been 
seen  in  the  small  intestines  and 
stomach. 

Number   usually  very 
hundreds  or  thousands. 

3.  Tricocephahisdispar. — Thread- 
like in  form,  being  from  1  to  1^ 
or  2  inches  long.    Posterior  end 
thicker  than  anterior,  which  is 
hair-like,  and  ends  in  a  simple  ter- 
minal mouth.  Male  is  the  smaller, 
and  is  spirallj^  coiled  posteriorly. 
Female  is  larger  and  thicker,  only 
slightly  curved  ;  the  uterus  con- 
tains an  immense  number  of  ova. 
ifa^itoiusuallythecsecum, rarely 
the  colon,  very  rarely  the  ileum.    The  head  is  generally  imbedded  in 
the  mucous  membrane,  while  the  body  moves  freely. 
Number  usually  not  great,  but  may  be  hundreds. 

4.  Atichylostomum  duodenale. — This  worm  has  come  into_  pi^ominence 
of  late  years,  as  the  cause  of  a  peculiar  form  of  anaemia.  Griesinger  first 
discovered  in  1854  that  the  complaint  known  as  "Egyptian  chlorosis 
was  thus  originated,  and  the  anchylostomum  was  subsequently  traced 
as  the  cause  of  similar  symptoms  in  many  of  the  Italian  labourers 
employed  in  making  the  St.  Gothard  tunnel,  as  well  as  among  brick- 
workers  in  Germany  who  work  in  wet  clay-pits,  and  drink  impure 
muddy  water,  and  under  various  other  circumstances  in  hot  climates. 


great ; 


Female  Oxyuris  vermifularis  :  1.  Four  oxyurides 
of  the  natural  size.  2.  The  cephalic  end  magni- 
fled;  the  oesophagus  and  stomach  are  shown.  3. 
The  caudal  extremity  magnified,  i.  The  head 
greatly  enlarged ;  a,  the  mouth  furnished  with 
three  lips  ;  b  b,  the  lateral  expansions  of  the  inte- 
gument.— (Davaine.) 
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Fit;.  35. 


T)ie  Tricocephalus  dispar:  1   The  male-   of  H,p 
natural  s  ze.    2.  Tlie  feuVilp  nf  th^  „  I  ■ 
Q  Tiu    1     1  '     '^-I'l'^ie,  ot  tile  natural  size 


The  form  of  "  beri-beri  "  met  with 

in  Gcylon  lias  also  been  attributed 

by  Dr.  Kynsey  to  this  worm. 
Description.  —  A    small  i^ound 

worm,  with  a  stifP  body,  and  a 

head  bent  nearly  at  right  angles. 

Ceplialic  end  jiresents  a  bell-shaped 

suctorial    mouth,  provided  with 

two  small  teeth  on  its  dorsal  edge, 

and  four  larger  curved  teeth  on  its 

ventral  edge.    Female  about  i  an 

mch  in  length  ;  male  rather  more 

than  half  as  long.  Colour  red, 
owing  to  the  digestive  canal  con- 
taining blood  sucked  from  the 
intestinal  mucous  membrane.  Ova 
numerous,  oval,  with  a  thin  trans- 
parent shell. 

Habitat.  —  Upper    portion  of 
small    intestine,    especially  the 
duodenum.    The  body  commonly  hangs  free,  but  sometimes  the  worm 
bores  into  the  inner  part  of  the  mucous  coat,  and  lies   Xd   i  iii 
hollow  space  m  immediate  contact  with  the  muscular  coat  ^ 
^u7>lher  often  very  large;  may  be  single. 

bvMPTOMS  AND  DiAGNOSis.-The  Ordinary  worms  frequenth-  exist  in 
the  alimentary  canal  without  setting  up  any  evident  svmntoml  W1 

su   etibTe    Iml  t^fth        ™'  ^"  "^^^^  system  is  high" 

tir.™  '  ^"'^  proportionate  to  the  number  and  size  of 

are^u^'p?.;^  "^'"^P^^^^  which  may  be  produced  by  tape-  and  round  worm. 
especially    about  the  umbilicus  ;   sometimes   attacks  of  severe  colic 
^te  capi^cS^s^Id  vaiSS 

f  JS  tonle  and  TT^  '^'"'''^  '""^^  indigestible  articles  of  food  ; 
tllh^    1^    '  breath;  nausea  or  vomiting;  irreo-ularitv  of 

t  me  ,1  '^^S^'^  alternating  fVom  time  to 

itc  1  nt  T'""  '''^r  Plie^omena  attributed  to  worms  include 

wh  ^.h     ^  1        salivation  ;  grinding  of  the  teeth  during  sleep 

.Toi    s  inT"'-''""'^  disturbed;  dull  frontal  headache,  with  Si  ess 
ZTL  \    t  f'-^^-^i.^a^inting,  dilated  pupils,  cBdema  of  eyelids  flashes 
.  eveHf^ntrnt  twitehings  ol  the  limbs  or  flciarmuSl  s 

>n,W  "  convulsions  ending  fatally;  choreic  hysterical 

a'£:r°'  attacks  ;  deranged  mensLation  ;  %  So^^ 

^nd  a  feeling  of  constriction  in  the  throat.  Among  the^^e.^mZ  sjanpt^s 

Y  T 
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which  may  be  observed  are  more  or  less  wasting ;  pallor ;  a  feeling  of 
debility  and  languor  ;  pains  in  the  limbs  ;  fretfulness  and  depression  of 
spirits.  A  form  of  pernicious  anaemia  has  been  attributed  to  the 
bothriocephakis  latus. 

From  a  diagnostic  point  of  view  these  symptoms  are  by  no  means  cha- 
racteristic of  intestinal  worms,  and  it  is  often  a  question  how  far  they 
are  originated  by  tlieir  agency ;  still  when  such  phenomena  are  present, 
especially  in  children,  this  class  of  causes  should  always  be  thought  of. 
The  diagnosis  may  be  verified  by  the  passage  per  amtm  of  fragments  of  a 
tape-worm,  or  of  entire  round  worms;  and,  if  necessary,  remedies  may 
be  given  with  the  view  of  aiding  their  expulsion.  Microscopical  exami- 
nation of  the  stools,  for  the  purpose  of  discovering  ova,  is  recommended 
in  suspected  cases.  Portions  of  tape-wox'm  sometimes  escape  spon- 
taneously as  the  patient  is  walking  along. 

Thread-ivorms  are  very  common  in  weakly  and  dirty  children,  and  as 
they  are  often  extremely  numerous,  they  give  rise  to  much  local  irrita- 
tion, causing  severe  itching  and  tickling  about  the  anus,  which  leads  to 
constant  scratching  ;  this  is  especially  intense  towards  night,  and  may 
gravely  interfere  with  sleep.  I  have  also  met  with  cases  in  which  they 
caused  in  this  way  much  annoyance  in  adults,  both  male  and  female. 
Occasionally  these  worms  excite  considerable  dysenteric  symptoms,  and 
not  uncommonly  they  OY\gma,ie  prolapsus  ani.  They  also  frequently  pass 
into  the  vagina,  causing  much  irritation  here,  and  inducing  catarrh,  undue 
sexual  excitement  and  masturbation,  or  now  and  then  severe  hgemorrhage. 
By  getting  under  the  prepuce,  thread-worms  also  promote  the  habit  of 
masturbation  in  males.  On  examination  they  may  often  be  seen  moving 
in  the  vicinity  of  the  anus  ;  as  well  as  in  abundance  in  the  stools. 
Various  reflex  symptoms  ai^e  often  attributed  to  thread- worms,  but  with 
doubtful  propriety. 

The  tricocephalus  clispar  does  not  give  rise  to  any  definite  symptoms. 

With  regard  to  the  anclnjlostomum  duodenale,  this  worm  differs  from 
the  others  in  that  it  feeds  by  sucking  the  blood  from  the  mucous 
membrane,  the  spot  where  it  attaches  itself  being  indicated  by  a  small 
ecchymosis ;  probably  also  it  shifts  its  position  from  time  to  time,  and 
the  punctures  left  may  go  on  bleeding,  the  intestine  being  sometimes 
found  filled  with  blood  in  fatal  cases.  Digestive  disordei^s  and  a  cutting 
pain  in  the  abdomen  have  been  described  among  the  symptoms,  but  the 
most  important  is  the  anj^imic  state  usually  supposed  to  be  produced  by 
the  loss  of  blood,  although  ha?morrhage  per  amtm  is  seldom,  if  ever, 
observed  during  life.  Dr.  Hunter,  as  already  mentioned  under  Per- 
nicious Anj^mia,  explains  the  origin  of  this  condition  in  another  way. 
The  antemia  may  prove  fatal  in  a  few  weeks,  or  I'emain  as  a  chronic 
state.  Death  may  ultimately  occur  from  dysentery  or  some  intercurrent 
acute  disease.  In  relation  to  diagnosis,  it  is  important  to  bear  in  mind 
the  ancliylostomum  as  a  possible  cause  of  anaemia  under  certain  circum- 
stances, and  to  search  for  the  worm  or  its  ova  in  the  stools,  after  the 
administration  of  a  brisk  purgative. 

Prognosis. — Most  intestinal  worms  can  be  readily  got  rid  of,  if  pro- 
perly treated.  Tape-worms  are  sometimes  difiicult  to  remove  com- 
pletely, but  with  systematic  management  a  cui-e  may  almost  always  be 
effected.  It  is  the  safest  plan  to  see  that  the  head  of  a  tape-worm  is 
discharged,  else  if  this  I'emains  a  further  growth  will  probably  take 
place;  however,  it  is  affirmed  that  if  only  the  head  and  a  small  portion 
of  the  neck  is  left,  the  worm  will  die  ;  and,  further,  the  nearer  the  head 
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any  portion  which  is  detached  comes,  the  more  easily  will  the  rest  be  got 
rid  of.  Worms  may  now  and  then  prove  highly  dangerous  by  their 
migrations,  or  by  causing  obstriiction  of  the  bowels  ;  death  may  also 
occur  in  children  from  reflex  convulsions  excited  by  their  agency.  The 
progressive  aniemia  due  to  certain  worms  may  prove  very  grave. 

Treatment. — 1.  If  worms  are  present  in  the  intestines,  of  course  the 
tirst  object  in  treatment  is  to  get  them  destroyed  or  expelled.  The 
remedies  for  this  purpose  must  vary  with  the  nature  of  the  parasite. 
For  tape-worm  the  following  plan  of  treatment  is  usually  efficacious  : — To 
make  the  patient  take  only  liquids,  such  as  milk  and  beef-tea,  for  a  day  ; 
then  to  administer  a  full  dose  of  castor  oil  in  the  evening ;  and,  finally, 
early  on  the  following  morning,  if  the  oil  has  acted  well,  to  give  a  draught 
containing  the  liquid  extract  of  male  fern,  the  dose  ordered  in  the  B.P. 
being  from  v\  15  to  30.  The  draught  may  be  made  up  with  sugar,  mucilage, 
and  milk  ;  or  with  the  yelk  of  an  egg  and  cinnamon  water.  The  object  of 
this  plan  is  to  clear  out  the  bowels  so  as  to  expose  the  worm,  and  then  the 
male  fern  acts  upon  it  and  kills  it.  Sometimes  it  is  desirable  to  follow 
up  the  di'auglit  with  another  dose  of  castor  oil,  but  generally  this  is  not 
needed,  as  the  drug  itself  acts  as  a  jjurgative.  Some  authorities  prefer 
giving  the  extract  in  smaller  doses,  fr'equently  repeated ;  others  employ 
the  powdered  fern.  In  order  to  see  whether  the  head  of  the  worm  is 
discharged,  each  stool  must  be  received  into  a  separate  vessel,  then  mixed 
with  water,  and  filtered  through  coarse  muslin. 

Other  nntlielmintics  employed  for  the  destruction  of  tape-worm  are 
kousso,  followed  by  a  cathartic ;  kamala  powder  (51  to  5iij  in  treacle  or 
syrup)  ;  decoction  of  the  bark  of  the  I'oot  of  pomegranate  (5ij  in  Oj, 
boiled  clown  to  Oss)  ;  powdered  areca  nut ;  oil  of  turpentine  (51  to  3SS)  ; 
and  petroleum  {x\\  xx  toxxx).  If  the  worm  projects  through  the  anus, 
it  has  been  recommended  to  roll  it  gradually  round  a  piece  of  stick,  and 
thus  draw  it  out  ;  oi'  to  applj'  some  poisonous  agent  to  the  protruded 
portion. 

For  round  ivorms  the  most  efficient  remedy  is  santonin,  which  is  the 
active  principle  of  the  popular  so-called  worm-seeds.  It  is  well  before 
administering  this  drug  to  give  an  aperient,  such  as  compound  scammony 
powder :  and  to  limit  the  diet  to  liquids  for  a  day.  Santonin  may  be 
employed  alone,  gr.  i  to  6  every  morning,  for  two  or  three  days,  mixed 
with  sugar  or  syrup,  or  in  form  of  the  lozenges,  or  with  gingerbread. 
It  seems  to  be  more  efficacious  when  mixed  with  castor  oil,  and  Kiichen- 
meister  advises  that  from  gr.  ij-iv  be  dissolved  in  §1  of  the  oil,  and  3! 
taken  every  hour  until  it  acts.  Other  preparations  used  containing  san- 
tonin are  an  ethereal  extract  of  santonica,  and  santonate  of  sodium. 
Mucuna  and  powdered  tin  ai'e  also  employed  for  the  expulsion  of  round- 
worms, which  act  by  causing  mechanical  irritation.  Some  practitioners 
rely  merely  wpon  purgatices,  such  as  calomel,  jalap,  and  scammony. 

Santonin  is  also  useful  intenially  in  the  treatment  of  thread-icorms, 
but  these  are  decidedly  got  rid  of  most  effectually  by  means  of  euoiiata,  of 
which  many  kinds  have  been  employed.  Any  of  the  following  will  usually 
answer  well,  namely  : — Common  salt  or  other  alkaline  salts  dissolved  in 
water  or  gruel  (31  to  Oj)  ;  santonin  with  castor  oil  ;  infusion  of  quassia 
infusion  or  decoction  of  wormwood ;  tincture  of  perchloride  of  iron  (51 
to  Oj  of  water  or  infusion  of  quassia)  ;  olive  oil ;  lime-water ;  decoc- 
tion of  aloes ;  decoction  of  rue ;  turpentine  with  gruel ;  or  even  mere 
water,  if  employed  freely  for  a  few  days.  Cleanliness  is  of  great  im- 
poi'tance.    In  some  cases  thread- worms  resist  every  kind  of  treatment. 


692 


THEORY  AND  PRACTICE  OP  MEDICINE. 


The  tricocephahis  requires  no  special  treatment. 

The  anchylostomum  duodenale  may  be  treated  by  the  usual  anthelmin- 
tics, especially  santonin  and  male-fern,  associated  with  purgatives  and 
enemata.  Thymol  has  also  been  specially  recommended.  Its  effects 
must  be  attended  to,  especially  the  anasmic  condition. 

2.  In  all  cases  of  intestinal  worms  it  is  essential  to  look  to  the  state  of 
the  general  health,  and  to  improve  this  by  means  of  preparations  of  iron 
and  other  tonics,  with  cod-liver  oil,  if  required ;  as  well  as  by  regulation  of 
the  diet,  and  attention  to  hygienic  measures.  The  alimentary  canal  must 
also  be  attended  to,  and  the  bowels  kept  acting  freely,  so  as  to  prevent 
accumulation  of  unhealthy  mucus.  Scammony,  jalap,  rhubarb,  and  castor 
oil  are  the  best  aperients  in  these  cases,  and  either  of  the  powders  may 
be  advantageously  combined  with  carbonate  of  sodium  or  magnesium. 

3.  Th-Q  prevention  of  intestinal  woi'ms  is  a  matter  of  considerable  im- 
portance in  some  parts  of  the  world,  esjjecially  as  regards  tape-worms, 
and  this  can  only  be  effected  by  taking  eveiy  precaution  against  those 
habits  mentioned  under  the  aetiology,  by  which  the  ova  are  conveyed 
into  the  stomach,  such  as  eating  raw  or  partially  cooked  meat ;  putting 
knives  into  the  mouth ;  or  drinking  impure  water.  Stools  known  to  contain 
worms  of  any  kind  or  their  ova  should  be  immediately  destroyed.  Of 
coui-se  meat  that  is  measly  ought  on  no  account  to  be  taken  as  food.  In 
the  case  of  children,  important  prophylactic  measures  against  the 
development  of  worms  consist  in  the  maintenance  of  good  health ;  the 
preservation  of  the  digestive  organs  in  a  satisfactory  condition ;  and 
attention  to  cleanliness. 

Trichinosis — Trichinatods  Disease. 

It  will  be  convenient  to  consider  in  the  present  chapter  a  disease  due 
to  the  entrance  into  the  human  body  of  a  parasite  named  trichina  spiralis. 
This  complaint  is  veiy^  rarely  met  with  in  this  country,  but  is  not  un- 
common in  some  parts  of  the  continent,  where  it  occurs  sometimes  as  an 
epidemic. 

Etiology  and  Pathology. — Trichinge  are  introduced  into  the  human 
body  solely  by  eating  pig's  flesh  in  which  they  exist,  either  in  a  raw  or 
imperfectly  cooked  condition,  or  in  the  foi'm  of  pickled  and  smoked 
meats,  sausages,  and  such  articles.  When  such  flesh  reaches  the  stomach 
and  bowels,  the  parasites  are  liberated  and  develop  with  great  rapidity, 
the  females  being  by  far  the  more  numerous  and  the  larger,  and  origi- 
nating an  immense  number  of  young  trichinae,  which  perforate  the  in- 
testinal wall,  migrate  along  the  mesentery  to  the  spine,  and  pass  thence 
to  all  parts  of  the  body,  entering  into  the  substance  of  the  muscles, 
penetrating  even  the  sarcolemma.  These  structures  constitute  their 
habitat,  and  here  they  set  up  inflammatory  action,  becoming  surrounded 
by  a  capsule  or  shell.  It  is  supposed  that  there  are  several  productions 
of  young  trichinae  in  the  alimentary  canal,  with  subsequent  migrations. 

Anatomical  Characters. — In  man  tiichinae  at  first  excite  gastro- 
enteric catari-h,  often  attended  with  enlargement  of  the  mesenteric 
glands.  After  about  the  fifth  or  sixth  week  the  muscles,  when  examined 
with  a  lens,  are  seen  to  present  fine  striae  or  minute  dots,  of  a  greyish- 
white  and  opaque  aspect,  which  are  collections  of  the  parasite,  contained 
in  capsules  or  cysts  produced  by  their  irritation.  These  become  more 
abundant  as  the  case  advances,  and  they  are  chiefly  observed  in  the 
muscles  of  the  loins,  the  diaphragm,  intercostals,  muscles  of  the  neck. 
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eye,  larynx,  and  tongue.  In  the  limbs  they  are  mainly  found  in  those 
nearest  the  trunk,  being  most  numerous  near  their  tendinous  attach- 
ments. The  affected  parts  feel  unusually  firm  and  resistant.  On  micro- 
scopic examination  the  muscular  fibres  are  found  to  be  more  or  less 
destroyed,  and  the  interstitial  connective  tissue  increased.  Each  little 
cyst  (Fig.  36)  is  somewhat  ovoid  in  shape,  being  at  first  transparent 
but  soon  becoming  thicker  and  more  opaque,  and  ultimately  calcifyino-' 
Ihe  trLchma  (Fig.  37)  is  coiled  up  in  its  interior,  and  is  very  minute 
the  female  being  larger  than  the  male.  The  head  is  finely  pointed  un- 
armed, with  a  minute  mouth  in  the  centre.  In  fatal  cases  of  trichi- 
nosis extensive  bronchitis,  pulmonary  congestion  or  inflammation,  venous 
thrombosis,  and  parenchymatous  degeneration  of  various  oro-ans  are 
frequently  observed.  " 

Sy-mptoims.— Trichinosis  generally  begins  with  symptoms  of  more 
or  less  gastro-enteric  disorder,  such  as  a  sense  of  pressure  and  fulness  in 
the  epigastrium,  impaired  appetite,  discomfort  after  eating,  nausea  or 
vomiting,  eructations,  colicky  pains,  and  diarrhoea,  with  a  feeling  of 

Pig.  .37. 


Fig.  36. 


Slightly  magnified  oyst  of  Trichina 
Spiralis. — (Virchow.) 


100th  of  an  inch  x  300. 
The  Trichina  Spiralis  removed  from  its  cyst. 
— (Virchow.) 


much  anguor  and  depression  ;  in  some  cases  the  onset  is  characterized 
by  violent  sickness  and  purging,  simulating  cholera  or  irritant  poison- 
ing._  Occasionally  the  disease  sets  in  quite  insidiously,  with  merely  a 
teehng  of  lassitude  and  depression,  wandering  pains,  and  stiffness  in  the 
limbs.  I  he  subsequent  characteristic  symptoms  are  those  dependent 
T^l  rf  ^'O^^^^'^^io'^  oi'  tlie  muscles.  Those  of  the  limbs  which  are 
affected  become  painful,  tender,  swollen,  hard,  and  rigid  ;  there  is  much 
stiffness,  movement  being  greatly  impaired,  and  the  joints  are  fixed  in 
a  state  of  more  or  less  flexion,  any  attempt  to  extend  them  causina- 
severe  pam.  irom  implication  of  various  muscles  there  may  result 
attacks  of  severe  dyspnoea,  aphonia,  trismus,  dvsphagia,  impaired  move- 
ment of  the^ tongue,  and  other  symptoms.  A  peculiar  oedema  is  also 
observed,  affecting  the  face  and  eyelids,  and  extending  in  the  limbs 
trom  the  upper  part  towards  the  hands  and  feet. 

Symptomatic  pyrexia  accompanies  this  condition,  often  severe  the 
temperature  sometimes  rising  to  106°  and  the  pulse  to  120  or  140- 
abundant  clammy  perspirations   may  be  observed,  and  occasionally 
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sudamina  appear.  In  cases  tending  towards  a  fatal  issue  low  typhoid 
symptoms  set  in,  frequently  accompanied  with  signs  of  bronchitis,  pneu- 
monia, and  other  inflammatory  affections.  Should  recovery  ensue,  the 
muscular  symptoms  subside,  as  well  as  the  pyrexia,  but  convalescence  is 
usually  protracted,  marked  debility,  antemia,  and  oedema  remaining  for 
a  considerable  time. 

Diagnosis. — Trichinosis  may  in  severe  cases  be  mistaken  at  first  for 
cholera  or  irritant  poisoning.  It  may  also  simulate  typhoid  fever  in  the 
early  stage.  After  a  time]  the  symptoms  referable  to  the  muscles  are 
quite  characteristic. 

Treatment. — To  prevent  trichinosis,  meat  containing  the  parasites 
must  be  avoided,  and  microscopic  examination  of  pig's  flesh  is  practised 
in  some  parts  of  the  continent,  before  it  is  allowed  to  be  sold.  In  order 
to  be  quite  safe,  the  best  plan  is  never  to  eat  any  pig's  flesh  which  has 
not  been  thoroughly  cooked.  In  the  treatment  of  the  actual  disease,  a 
matter  of  the  first  importance  is  to  get  rid  of  the  trichinje  from  the 
alimentary  canal,  by  means  of  castor  oil  or  some  other  aperient,  which 
may  be  given  even  though  diarrhoea  should  be  present.  Benzine, 
carbolic  acid,  and  other  drugs  of  this  class  have  been  administered  with 
the  view  of  destroying  the  parasites,  but  it  is  doubtful  whether  they 
succeed  in  this  object.  The  general  treatment  must  be  of  a  supporting 
character,  quinine  and  stimulants  being  also  administez-ed.  Hot  and 
anodyne  fomentations,  or  warm  baths,  most  effectually  relieve  the 
symj^toms  connected  with  the  muscles.  Other  symptoms  and  complica- 
tions must  be  treated  as  they  arise. 


Chapter  XLIV. 
DISEASES  OF  THE  LIVER  AND  ITS  APPENDAGES. 

Clinical  Characters. 

The  liver  is  an  organ  which  performs  many  functions  highly  important 
in  the  animal  economy.  The  most  obvious  of  these  is  the  formation  of 
bile,  which  is  not  only  useful  for  purposes  connected  with  digestion,  but 
is  also  undoubtedly  excretory.  Consequently  biliary  derangements  have 
always  occujDied  a  prominent  place,  both  with  the  profession  and  the 
public,  in  accounting  for  the  causation  of  a  large  numbea*  of  ailments. 
The  liver  has  also  a  glycogenic  function,  and  the  disorders  to  which  this 
function  is  believed  to  be  liable  have  already  been  discussed  in  connec- 
tion with  diabetes.  Moreover,  it  appears  that  this  organ  is  concerned  in 
certain  metabolic  processes,  ending  in  the  formation  of  urea  and  uric 
acid ;  and  in  the  destruction  of  red  corpuscles,  of  peptones  or  ptomaines 
formed  during  digestion,  which  are  poisonous  if  directly  introduced  into 
the  general  circulation,  and  of  organic  poisons  introduced  from  without. 
As  the  result  of  functional  derangements  of  the  liver  a  variety  of  morbid 
conditions  and  symptoms  are  supposed  to  originate,  not  only  associated 
with  the  alimentaiy  canal,  but  also  with  remote  organs,  and  with  the 
general  system,  including  lithaemia.  In  my  opinion  the  view  which 
attributes  all  these  disorders  solely  to  the  liver  is  too  exclusive ;  although 
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doubtless  imjiaired  functional  activity  of  this  organ  does  account  for 
certain  general  olijective  and  subjective  symptoms,  as  well  as  for 
abnoi'mal  conditions  of  the  urine,  and  other  deviations  from  health.  In 
the  following  summai'y  of  the  clinical  phenomena  connected  with  hepatic 
affections,  only  those  will  be  referred  to  which  are  obviously  associated 
with  the  liver,  and  which  are  met  with  more  or  less  when  this  organ  is 
the  seat  of  organic  disease,  or  when  its  biliary  function  is  interfered 
with  ill  various  ways. 

1.  Morbid  sensations  connected  with  the  hepatic  apparatus  are  re- 
ferred mainly  to  the  right  hypochondrium,  but  may  extend  across  the 
epigastrium  to  the  opposite  side,  or  may  shoot  in  various  dii'ections. 
They  include  different  kinds  of  pain,  with  or  without  tenderness  ;  or 
merely  a  sense  of  uneasiness,  fulness,  weight,  and  heaviness.  Sympa- 
thetic pains  in  the  right  shoulder  are  supposed  to  have  a  frequent  relation 
to  the  liver.  Gall-stones  are  an  important  cause  of  pain  in  the  hepatic 
region. 

2.  Some  important  symptoms  result  from  disturbance  of  tlie  biliary 
functions,  the  chief  being  those  associated  with  jaundice,  which  will  be 
specially  di.scussed.  Bile  may  also  be  secreted  in  excess,  thus  acting  as 
an  irritant,  and  causing  bilious  diarrhoea  and  vomiting.  It  may  further 
be  deficient  in  quantify  or  of  improijer  rpialitij.  hence  originating  signs  of 
deranged  digestion  in  the  intestinal  canal. 

3.  Obstruction  of  tlie  portal  circulation  leads  to  mechanical  con- 
gestion of  its  trihulaiy  veins.  The  cib\i(ius  clinical  phenomena  which 
may  result  therefi'om  are  those  indicating  gastro-intestinal  catarrh  and 
its  consequences  ;  haemorrhage  into  the  alimentary  canal,  followed  by 
hsematemesis  or  mela^na  ;  ascites  ;  enlargement  of  the  spleen;  distension 
of  the  supei-ficial  abdominal  veins  ;  and  ha?morrhoids.  After  death  the 
veins  within  the  abdomen  are  often  found  much  enlai'ged  and  varicose, 
and  those  of  the  stomach  and  intestine  may  be  in  a  similar  condition  ; 
while  the  spleen  and  pancreas  present  the  usual  morbid  changes  which 
result  from  long-continued  venous  congestion. 

4.  If  the  liver  is  much  enlarged,  it  sometimes  originates  symptoms  by 
pressing  upon  neighbouring  structures,  such  as  the  diaphragm, 
thoracic  organs,  inferior  vena  cava,  fir  duodenum. 

o.  Physical  examination  of  the  liver  may  demonstrate  either  dis- 
placement;  alteration  in  shape;  enlargement;  contraction;  or  changes 
in  the  characters  which  the  organ  presents  on  palpation.  The  general 
characters  of  hepatic  enlairgement  are  as  follows  : — (i.)  Its  site  corresponds 
mainly  to  that  of  the  liver,  or  there  is  a  history  of  its  having  grown 
from  this  direction  ;  it  does  not  descend  into  the  pelvis,  but  can  be  traced 
within  the  margin  of  the  thorax,  and  appears  to  be  supei'ficia] ;  some- 
times it  is  distinctly  visible,  or  even  bulges  out  the  loAver  part  of  the 
chest,  (ii.)  Though  the  dimensions  may  be  very  great,  yet  as  a.  rule 
the  normal  general  outline  of  the  liver  can  be  traced  more  or  less  dis- 
tinctly ;  while  the  sensations  on  palpation  are  often  siitficiently  cha- 
racteristic, (iii.)  The  organ  is  somewhat  movable  on  manipulation, 
but  not  to  any  marked  extent,  (iv.)  On  percussion  there  is  absolute 
dulness,  Avith  considerable  sense  of  i-esistauce  generally ;  the  duhiess  can 
be  traced  upwards  towards  the  chest,  and  may  have  the  curved  outline 
regarded  as  characteristic  of  the  liver ;  it  is,  however,  influenced  by 
diifei-ent  degrees  of  distension  of  the  stomach  and  bowels.  (v.)  The 
movements  of  the  diaphragm  are  often  interfered  with,  especially  on  the 
right  side  ;  but  the  liver  is  generally  a  little  altered  in  position  by  deep 
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bi^eathing.  (vi.)  Posture  may  also  affect  the  situation  of  the  organ  in 
some  degree,  for  it  tends  to  be  more  prominent  and  lower  in  the  abdomen 
when  the  patient  is  in  the  erect  position. 

6.  Occasionally  the  gall-bladder  presents  an  enlargement,  which  has 
the  following  general  characters : — (i.)  It  usually  occupies  the  right 
hjrpochondrium,  and  can  be  felt  coming  from  underneath  the  margin  of 
the  liver,  appearing  to  be  superficial ;  occasionally,  however,  it  is  so 
much  enlarged  as  to  extend  down  to  the  crest  of  the  ilium,  (ii.)  As  a 
rule  the  shape  is  pyriform,  with  the  base  downwards  and  forwards, 
(iii.)  The  surface  is  generally  smooth,  and  the  enlarged  organ  has  in  the 
great  majority  of  cases  an  elastic  or  fluctuating  feel,  but  it  may  be 
irregular,  and  yield  the  sensation  of  gall-stones,  (iv.)  Almost  always 
the  tumour  is  very  movable  from  side  to  side,  turning  on  a  fixed  point, 
which  lies  under  the  liver ;  even  a  change  of  posture  may  alter  its 
position  considerably.    Now  and  then  it  is  fixed  by  adhesions. 


Chapter  XLV. 
ON  SYMPTOMS  CONNECTED  WITH  THE  LIVER. 
I.  Hepatalgia. 

The  occurrence  of  intex'mittent  attacks  of  severe  pain  deep  in  the  region 
of  the  liver  has  been  attributed  to  a  simple  neuralgia  in  some  instances. 
Dr.  Allbutt  recognizes  hepatalgia,  but  regards  it  "  as  a  pain  aroused  by 
the  coincidence  of  an  impressionable  or  neurotic  habit,  with  the  presence 
of  gall-stones  at  rest  in  the  bladder."  This  affection  is  but  a  part  of  a 
general  nervous  condition,  attended  with  similar  pains  in  other  parts,  as 
well  as  with  deep  mental  depression.  The  attacks  are  not  accompanied 
with  vomiting,  but  it  is  said  that  there  may  be  jaundice.  The  main 
difficulty  in  diagnosis  lies  in  separating  the  pain  of  simple  hepatalgia 
from  that  due  to  gall-stones. 

II.    Jaundice — Icterus. 

Jaundice  is  one  of  those  symptoms  which  has  been  dignified  by  being 
described  as  a  special  disease.  Essentially  it  merely  signifies  the  peculiar 
discoloration  of  the  skin  and  other  structnres  which  is  observed  when 
the  bile-pigments  accumulate  in  the  blood. 

Etiology  and  Pathology. — Cases  of  jaundice  have  long  been  divided 
into  : — 1.  Those  in  which  there  is  a  mechanical  obstruction  preventing 
the  escape  of  the  bile  through  the  ducts.  2.  Those  in  which  no  such 
obstruction  exists. 

1.  Jaundice  from  Obstruction. — This  may  be  due  to  : — (i.)  Impac- 
tion of  some  foreign  material  in  the  hepatic  or  common  bile-duct,  namely, 
a  gall-stone ;  thickened  or  gi'itty  bile ;  mucus  ;  rarely  parasites,  either 
formed  in  the  liver  or  its  duct  {distoma  hepaticum*  and  hydatids),  or 

*  The  distoma  hepaticum  or  licer-Jluke  is  a  small  trematode  worm,  often  found_  in 
slieeiJ,  very  rarely  in  the  humao  being,  occupying  either  the  gall-bladder  or  bile- 
ducts.  It  is  of  a  flattened,  elongated,  oval  form ;  soft ;  and  brownish  or  yellowish  in 
colour. 
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having  entered  from  the  intestines  (round  ivorin)  ;  very  rarely  fruit- 
stones  or  other  bodies  which  have  jsassed  into  the  duct  from  the  boweL 
(ii.)  Catarrh  of  the  viucous  viembraue  of  the  duct,  or  of  the  duodenum 
about  the  orifice,  causing  narrowing  of  its  canaL  (iii.)  Organic  changes 
in  the  walls  of  the  duct  or  at  the  orifice,  leading  to  more  or  less  stricttire, 
or  even  to  complete  obliteration,  namely,  congenital  constriction  or 
closure ;  thickening  of  the  walls  from  inflammatory  changes ;  peri- 
hepatitis ;  or  cicatrization  of  an  ulcer,  either  in  the  duct  or  the 
duodenum.  (iv.)  Pressure  upon  the  duct,  invasion  of  its  canal,  or 
closure  of  its  opening,  by  tumours  or  growths,  especially  hy  pi'ojecting 
gx'owths  from  the  liver  ;  enlarged  glands  in  the  portal  fissui'e  ;  and 
pancreatic  disease  implicating  the  duodenum :  rarely  by  a  jiyloric 
tumour ;  growths  in  or  behind  the  peritoneum ;  hepatic  aneurism  ; 
faecal  accumulation  in  the  colon ;  uterine  and  ovarian  enlargements, 
including  pregnancy  ;  or  a  renal  tumour  or  disjilaced  kidney,  (v.)  Spasm 
ov  paralysis  of  the  muscular  coat  of  the  duct  (r"). 

Physiologists  differ  in  their  Adews  as  to  the  mode  in  which  the  bile  is 
secreted,  and  this  influences  the  opinions  held  as  to  the  pathology  of 
ohstrucfive  jaundice.  It  is  generally  maintained  that  both  the  bile-acids 
and  bile-pigments  are  formed  in  the  liver ;  some  physiologists  believe, 
however,  that  the  latter  are  generated  either  partly  or  entirely  in  the 
blood,  and  merely  sepai'ated  by  the  liver.  Hence  arises  the  two  theories: — 

1.  That  the  discoloration  of  jaundice  is  due  to  excessive  absorption  of 
the  bile  by  the  veins  and  lymphatics  after  its  formation — hepatogenous. 

2.  That  it  results  from  suppressioti  of  its  secretion,  and  the  consequent 
retention  of  the  pigment  in  the  blood — Immatogenous.  The  former  is 
probably  the  correct  view,  and  the  intensity  of  the  jaundice  will  be  in 
proportion  to  the  rapidity  with  which  the  secretion  of  the  bile  is 
going  on,  and  to  the  slowness  of  its  decomposition  in  the  blood. 
Absorption  of  biliary  secretion  is  always  proceeding  in  the  normal 
state,  l)ut  the  bile  thus  taken  up  is  speedily  changed  in  the  process  of 
nutrition. 

2.  Jaundice  without  Obstruction. — The  conditions  under  which 
this  vai'iety  is  supposed  to  occur  are  : — (i.)  In  certain  sj^ecijic  fevers, 
namely,  yellow,  I'eniittent,  intei'mittent,  and  relapsing  fevers ;  very 
rarely  in  typhus,  typhoid,  or  scarlatina,  (ii.)  When  cevt&\n  pjoisons  are 
present  in  the  blood,  especially  in  connection  with  pya?mia;  snake- 
bites ;  poisoning  by  phosphorus,  mercuiy,  copper,  or  antimony  ;  and 
after  the  inhalation  of  chloroform  or  ether.  (iii.)  In  acute  or  chronic 
atrophy  of  the  liver ;  or  after  destruction  of  its  tissue  from  any  cause, 
(iv.)  In  congestion  of  the  liver,  (v.)  Fi'om  disturbed  innervation,  espe- 
cially after  sudden  intense  mental  emotion.  (vi.)  When  the  blood  is 
insuficiently  aerated,  as  in  cases  of  pneumonia,  in  new-born  infants,  or 
as  the  result  of  overcrowding  and  bad  ventilation.  (vii.)  Where  bile 
IS  formed  in  great  excess,  (viii.)  In  cases  of  habitual  or  long-continued 
constipation,  (ix.)  In  certain  states  of  the  portal  system  of  veins,  such 
as  when  they  contain  abundant  pigment-granules ;  or  when  they  are 
unusually  empty  after  profuse  ha'mori'hage  from  the  alimentai-y  canal, 
(x.)   As  an  epidemic  (?). 

Before  mentioning  the  various  explanations  which  have  been  given 
of  the  occurrence  of  jaundice  under  the  circumstances  just  enumerated, 
I  cannot  but  express  my  agi'cement  with  those  who  consider  that  in 
many  of  these  cases  it  results  fi'om  obstruction,  at  all  events  to  some 
degree,  which  obstruction  may  arise  fi'om  pressure  upon  the  smaller 


698 


THEOKY  AND  PRACTICE  OF  MEDICINE. 


ducts  witliin  the  liver ;  from  catarrh  of  the  main  ducts  ;  or  from  the 
formation  of  plugs  of  mucus.  The  views  suggested  by  different  writers 
as  to  the  pathology  of  the  various  forms  of  non-obstructive  jaundice  are 
that  it  is  dependent  upon: — 1.  Suppression  of  secretion.  2.  Increased 
absorption,  so  that  more  bile  enters  the  blood  than  can  undergo  decom- 
position, either  from  excessive  secretion  ;  undue  retention  of  bile  in 
the  intestines,  owing  to  constipation ;  or  diminution  of  pressure  in  the 
portal  vessels.  .S.  Impaired  and  delayed  metamorphosis  of  the  bile- 
elements  in  the  blood,  some  being  of  opinion  that  the  bile-acids  are 
converted  in  this  fluid  into  bile-pigments,  owing  to  imperfect  oxidation. 
4.  Changes  in  the  blood  itself.  It  is  supposed  that  hasmatine  is  directly 
converted  into  bile-pigments.  Another  view  relating  to  the  blood  is 
that  in  some  cases  the  red  corpuscles  are  destroyed  by  a  poison,  and 
haemoglobin  liberated.  This  is  conveyed  to  the  liver,  and  increases  the 
qtiantity  of  bilirubin,  which  is  out  of  proportion  to  the  bile-acids.  The 
bile  soon  becomes  thick,  viscid,  and  tenacious  ;  and  the  pressure  in  the 
ducts  is  thus  increased,  the  bile  is  absorbed,  and  jaundice  results. 
With  regard  to  the  influence  of  nervous  disturbance  in  producing 
jaundice,  it  is  presumed  that  this  may  affect  the  activity  of  the  secre- 
tion ;  the  portal  circulation ;  or  the  rapidity  of  the  changes  in  the 
blood. 

Jaundice  is  by  no  means  a  necessary}  accompaniment  of  even  grave 
organic  disease  of  the  liver  itself,  and,  in  such  cases,  when  it  is  marked, 
it  is  generally  owing  to  some  projection  from  this  organ  interfering  with 
the  main  duct ;  or  to  the  glands  in  the  portal  fissure  being  involved.  Tt 
may,  however,  be  due  to  destruction  of  the  hepatic  tissue  ;  or  to  the 
ducts  or  the  portal  branches  in  the  substance  of  the  liver  being  inter- 
fered with. 

With  regard  to  the  jaundice  of  Jiew-born  infants — icterus  neonatorum — 
it  is  generally  believed  that  it  is  of  hepatogenous  origin,  and  due  to  some 
kind  of  temporary  obstruction  of  the  bile-duct.  It  has  also  been  sug- 
gested that  probably  during  the  first  few  days  of  extra-uterine  life  a 
comparatively  large  amount  of  bile  is  secreted.  In  very  exceptional 
cases  deep  and  persistent  jaundice  results  from  congenital  stenosis,  or 
even  entire  absence  of  the  main  bile-ducts,  and  these  cases  soon  terminate 
fatally. 

Anatomical  Characters. — In  marked  jaundice  not  only  are  the  skin 
and  conjunctivse  more  or  less  stained  with  bile-pigment,  but  likewise 
most  of  the  tissues,  organs,  and  fluids  of  the  body,  as  well  as  morbid 
exudations  and  effusions.  In  the  skin  the  pigment  accumulates  chiefly 
in  the  rete  mucosum,  at  the  same  time  involving  the  sweat-glands  con- 
siderably. The  nerve-tissues  are  but  slightly  affected  ;  and  the  mucous 
membranes  generally,  with  their  secretion,  still  less.  The  bile-pigments- 
are  found  in  the  clot  and  serum  of  the  blood,  but  not  the  bile-acids ;  in 
prolonged  cases  coagulation  is  imperfect,  and  the  corpuscles  are  altered 
in  their  characters ;  while  not  uncommonly  extravasations  of  blood  are 
found.  In  cases  of  obstructive  jaundice  the  liver  itself  becomes  at  first 
enlarged  uniformly,  without  any  alteration  in  shape,  and  mottled  of  a 
more  or  less  deep  yellow  tint,  or  in  some  cases  being  olive-green ;  its 
ducts  are  distended  ;  and  in  time  numerous  particles  of  pigment  collect 
in  the  hepatic  cells.  Should  the  obstruction  implicate  the  common  duct, 
the  gall-bladder  will  be  distended.  If  the  obstruction  is  persistent,  the^ 
liver  undergoes  degeneration,  becoming  atrophied,  very  dark  or  some- 
times almost  black,  and  softened,  many  of  its  cells  being  destroyed,. 
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r7n^^'"r°\""     ^  granular  detritus,  which  is  visible  under  the  microscope 
Ihe  kidneys  also  are  much  changed  in  prolonged  cases,  heino'  deeply 
coloured,  their  tubules  containing  a  black  or  brown  deposit   and  the 
epithelium  cells  presenting  granules  of  pigment,  or  ultimately' breakino- 
down  and  underj^omg  destruction.  ^ 
_   Symptoms.— The  most  obvious  clinical  phenomena  associated  with 
jaundice  are  those  derived  from  the  external  discoJorntion ;  the  characters 
ot  the  m-we;  and  the  consequences  of  absence  of  bile  from  the  alimentary 
canal.    Usually  the  earliest  signs  are  afforded  by  the  urine ;  next  by  the 
conjunctivse  ;  and  lastly  by  the   skin.    The  conjunctiva^  are  more  or 
less  deeply  tinged  of  a  yellow  colour.    The  skin  may  present  a  variety 
oi  tints,  from  a  faint  yellow  to  a  brownish-  or  blackish-green  The 
colour  IS  deepest  where  the  epidermis  is  thm,  and  varies  with  age  com- 
plexion, amount  of  fat,  and  other  cii-cumstances.    If  the  lips  or  'o-ums 
are  pressed,  so  as  to  expel  the  blood,  a  yellowish  hue  is  often  observed 
ihe  urine  exhibits  a  colour  ranging  from  a  light  saffron-yellow  to  one 
resemb  nig  mahogany   or   porter;   on   standing  it    usually  becomes 
greenish.    Its  froth  is  yellow,  and  it  will  tiuge  white  linen  or  blottinc. 
paper  dipped  into  it,  while  it  often  stains  the  under-clothing  Chemical 
examination  is  most  important,  as  indicating  the  presence  of  bile-via- 
ments  ;  and,  as  some  believe,  of  hile-ackU.    The  former  are  tested  for  by 
nitric  acid  ;  the  latter  by  sulphuric  acid  and  sugar.    {See  Examination 
OF   UKiNE.)    Dr.  George  Harley  affirms  that  the  bile-acids  are  only 
present  m  the  urine  m  cases  of  obstructive  jaundice,  and  not  in  that  due 
to  snppression  ;  also  that  they  may  disappear  in  prolonged  cases  of  the 
tornier  variety,  owing  to  the  destruction  of  the  hepatic  tissue  Another 
important  character  presented  by  the  urine  is  that  it  often  contains 
leucine  and  tyrosine,  crystals  of  which  may  be  seen  under  the  micro- 
scope, after  careful  evaporation  of  some  of  the  excretion  to  a  syrupy 
consistence     In  some  cases  the  quantity  of  urine  is  below  the  normal 
at  tirst ;  the  reaction  is  acid ;  the  proportion  of  urea  and  uric  acid 
varies,  and  these  constituents  may  be  in  excess.    In  prolono-ed  cases 
sugar  sometimes  appears.    Renal  epithelium  or  casts  tin  ged  wilh  biliary 
colouring  matters  are  occasionally  observed.  " 

When  the  bile  does  not  reach  the  intestines,  the  consequences  are 
constipation,  with  unhealthy  stools,  these  being  deficient  in  colouring- 
matters,  often  pale  drab  or  clay-coloured,  dry,'and  offensive,  also  con- 
taining excess  of  fat ;  and  the  formation  of  much  foul  o-as  from  decom- 
position of  the  intestinal  contents,  with  consequent  flatulence  and  the 
passage  of  fa^.id  flatus.  Bile  may,  however,  be  present  in  the  bowel,  and 
tlie  fjvces  be  therefore  coloured,  even  in  cases  of  obstructive  jaundice. 
Occasionally  diarrha-a  is  observed  from  time  to  time  ;  or  dysentei'ic 
symptoms  set  m.  There  is  usually  a  disinclination  for  food,  esiiecially 
tor  fatty  ma,tters  ;  and  eructations  are  common,  which  may  have  a  bitter 
taste. 

Evidence  is  often  afforded  of  the  presence  of  bile  in  the  sweat,  milk, 
saliva,  and  tears.  From  the  accumulation  of  bile-acids  in  the  blood 
result  not  uncommonly  cutaneous  itching,  which  may  be  very  distress- 
ing; slowness  of  the  heart's  action  and  pulse,  which  may  fall" to  50  40 
•iU,  or  even  20  per  minute  ;  and  sensations  of  languor,  depression,  debility' 
imvness  of  spirits,  incapacity  for  exertion,  irritability,  and  drowsiness, 
ilie  symptoms  last-mentioned  are  also  partly  due  to  the  wasting  and 
unpaired  nutrition  which  usually  soon  become  a])parent,  in  prolono-ed 
:ases  being  very  marked.    In  some  instances  urticaria,  lichen,  boils 
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carbuncles,  or  petechite  are  observed.  Yellow  vision  (xanthopsy)  is  an 
extremely  rare  phenomenon,  and  its  cause  is  very  uncertain. 

Jaundice,  especially  the  non-obstructive  variety,  may  be  accompanied 
with  typhoid  symptoms  ;  with  prominent  nervous  phenomena,  as  delirium, 
convulsions,  or  coma  ;  or  with  petechiae  and  dangerous  hsemorrhages, 
particularly  from  the  stomach  and  bowels,  ending  speedily  in  death — 
pernicious  jaundice.  These  phenomena  are,  however,  often  quite  out  of 
proportion  to  the  intensity  of  the  jaundice.  They  have  been  attributed 
to  cholcL'mia,  that  is,  the  accumulation  in  the  blood  of  the  bile-elements, 
especially  bile-acids,  of  cholesterin,  of  products  resulting  from  the  de- 
composition of  bile-acids  or  their  formative  elements,  or  of  some  noxious 
substance  formed  in  the  cells  of  the  liver ;  to  the  accumulation  of 
poisonous  materials,  which  normally  are  converted  into  bile — acholia ;  or  of 
substances  resulting  fi-om  impaired  metabolism,  intermediate  deleterious 
products  being  formed,  instead  of  urea  and  other  compounds  which  are 
capable  of  being  excreted  by  the  kidneys.  Interference  with  the 
destructive  power  exercised  by  the  liver  upon  peptones  and  ptomaines 
may  also  have  more  or  less  influence.  Probably  in  some  cases  the 
above  symptoms  are  independent  of  the  liver,  and  result  either  from 
some  general  moi-bid  state,  or  from  an  abnormal  condition  of  tlie  kidneys, 
which  leads  to  blood-poisoning. 

Physical  examination  will  probably  in  cases  of  obstructive  jaundice 
reveal  in  a  short  time  enlargement  of  the  liver,  not  great,  and  quite 
regular  in  outline.  If  the  common  duct  is  obstructed,  the  gall-bladder 
may  also  present  a  fluctuating  enlargement.  In  prolonged  cases  the 
liver  may  ultimately  aiford  the  physical  signs  characteristic  of  ati'ophy. 

The  course,  duration,  and  intensity  of  jaundice  vary  greatly  according 
to  its  cause.  It  may  be  merely  a  slight  temporary  disturbance ;  or 
permanent  and  extreme  in  degree. 

Diagnosis. — The  first  matter  in  diagnosis  is  to  be  certain  that  jaundice 
is  present.  The  discoloration  of  the  skin  might  possibly  be  simulated 
by  a  chlorotic  tint ;  by  the  cachexia  of  chronic  lead-poisoning,  malaria, 
or  cancer ;  by  the  colour  associated  with  supra-renal  disease  ;  or  by 
bronzing  from  exposure  to  the  sun.  The  conjunctivje  and  urine  should 
always  be  particularly  examined.  The  yellowness  due  to  the  collection 
of  fat  under  the  conjunctiva  may,  however,  be  mistaken  for  that  of 
jaundice.  Pigments  also  sometimes  form  in  the  urine,  which  render  it 
very  dark  ;  and  now  and  then  malingerers  purposely  stain  the  skin,  and 
add  colouring  matter  to  the  urine. 

It  may  be  diflicult  to  determine  whether  jaundice  is  of  the  obstructive 
or  non-obstructive  variety,  but  the  latter,  as  well  as  its  particular  cause, 
may  be  generally  recognized: — I.  By  the  circumstances  under  which  it 
occurs  ;  and  the  collateral  symptoms.  2.  By  the  discoloration  being 
less  marked.  3.  By  the  presence  of  more  or  less  bile  in  the  stools. 
4.  By  examination  of  the  urine,  which,  according  to  Dr.  G.  Harley, 
gives  indications  of  the  presence  of  bile-acids  only  in  the  obstructive 
form  of  jaundice,  though  many  observers  deny  this ;  and  which  in  the 
non-obstructive  variety  yields  leucine  and  tyrosine. 

The  precise  cause  of  obstructive  jaundice  is  determined  by : — 1.  The 
age,  sex,  habits,  and  general  history  of  the  patient.  2.  The  past  and 
present  symptoms,  both  local  and  general.  3.  The  rapidity  with  which 
the  jaundice  has  set  in ;  and  its  intensity.  4.  Careful  physical  examination 
of  the  abdomen.  5.  The  coui'se  and  progress  of  the  case ;  and  the 
effects  of  treatment.    Intelligent  attention  to  these  points  will  generally 
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ead  to  a  correct  opinion.  The  more  rare  causes  can  only  be  made  out 
by  exchision,  and  are  often  merely  guessed  at.  The  fact  of  the  r^all- 
bladder  being  enlarged  or  not  will  as  a  rule  show  whether  any  obstruc- 
tion involves  the  common  bile-duct  or  the  hepatic  duct 

PROGNOSis.-ln  most  cases  the  prognosis  of  jaundice  depends  rather 
upon  the  morbid  condition  with  which  it  is  associated  than  upon  this 
particular  symptom.  As  a  rule,  therefore,  it  may  be  stated  that  non- 
obstruchve  jaundice  is  much  the  more  grave.  Typhoid  and  low  nervous 
symptoms  are  highly  dangerous  ;  as  are  also  haemorrhages,  and  sigrS 
interference  with  the  renal  secretion.  In  obstructive  ca.'es  not  only  will 
the  prognosis  vary  with  the  cause  of  the  jaundice,  but  likewise  with  the 
rapidity  with  which  it  comes  on;  its  intensity;  and  its  mode  of  pro- 
gress, in  every  case  a  cautious  prognosis  should  be  given  as  it  is 
never  certain   how  matters  may  turn  out,  and  this  Is  particularly 

rnt.r^,ir-  -^T      '  '^P^'"^'  '^^^^  ^''""^^'^  'V^'^^^J  intense 

Oatairhal  , jaundice  generally  soon  disappears.    Of  course  when  this 

Th.!^■lt^  T  obstructive  organic  disease,  especially  cancer,  there 
IS  but  little  hope  of  its  removal;  but  it  is  astonishing  to  what  an 
extreme  degree  the  discoloration  may  attain  in  some  instances,  without 
any  proportionate  general  disturbance  to  support  the  idea  that  bile 
acts  as  a  poison.  Jaundice  in  connection  with  pregnancy  is  considered 
liignly  dangerous.  j.     ^  ^ 

Treat.vient.— In  general  terms  the  management  of  cases  of  jaundice 
niay  be  summed  up  thus:-l.  To  treat  the  condition  upon  ihich  it 
depends  ;  and  to  remove  any  obstruction  to  the  flow  of  bile,  if  practicable 
r  1,  iP™™il  secretion  or  discharge  of  bile,  if  necessary,  by  remedies 
to  be  hereafter  considered  ;  or,  on  the  other  hand,  to  limit  its  formation. 
thl  carefully  to  the  diet,  especially  avoiding  fatty  and  oily 

substances,  as  well  as  much  starch,  sugar,  or  alcoholic  stimulants.    4  To 
treat  the  symptoms  due  to  the  absence  of  bile  from  the  alimentarv  canal 

3t?oyin'^?'r*""  T'^  '       *°  "^PP^-^  ^  substitute  for  this 

secietion,  m  the  form  of  purified  ox-gall.  5.  To  promote  the  renal  and 
cutaneous  excretions.  6.  To  attend  to  the  general  condition,giving  ouinhie 
r;r?  ^«         as  adopting  hygienic  measures  fo?  improv- 

ng  the  health  m  chronic  cases;  treating  adynamic  symptoms  by  slm«- 
lants  ;  combating  low  nervous  symptoms  by  encouraging  free  elimination 
all      iT  r    1^  cl^ecking  ha^morrhages  bv  a.^Wn- 

tr  a  mi/'t''^  •'T^'''*-°^  'P'^'^^^'y  recommended  in  the 

eatment  of  catarrhal  jaundice.  In  certain  cases  of  permanent  ob- 
s  1  action  an  opening  may  be  made  into  the  gall-bladder.  The  irritation 
11  ornbit™-  11"''''^  measures  for  its  relief  ;  alkalies  with  opiates  or- 

Zltl      ^l  7    ^^^'l^'"''  administered  hypodermically,  and 

ot  be  fn,         "'^1  \      are  most  serviceable  for  this  purpose.    It  must 
nf  f  .      .  «^  jaundice  remains  for  a  time  after  any 

ause  of  obstruct,ion  has  been  got  rid  of ;  and  if  this  has  been  effected,  it 
not  necessaiy  to  continue  further  active  measures.    The  removal  of 
/  °^^7  be  promoted  by  occasional  all-aline  baths, 

IhZ     '  f  d,^^^*^^"  ^^t^'^^;  while  convalescence  is  hastened  b^ 

ene7aTl  ^"'^  measures  which  tend  to  improve  the 
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Chapter  XLVI. 

CONGESTION  OR  HYPEREMIA  OP  THE  LIVER. 

Etiology. — Active  congestion  of  the  |liver  occurs  to  some  degree  during 
eveiy  period  of  digestion.  As  a  morbid  condition  it  is  met  with  : — 
1.  In  consequence  of  errors  in  diet,  particularly  in  those  who  take  but 
little  exercise,  especially  habitual  excess  in  eating,  or  indulgence  in  too 
rich  articles  of  food ;  and  abuse  of  alcohol  or  hot  condiments.  2.  As  the 
result  of  continued  exposure  to  excessive  heat  in  tropical  climates ;  or  of 
a  sudden  chill  while  heated.  3.  In  connection  with  malarial,  yellow, 
relapsing,  and  other /ei^e7-s.  4.  Vicarious  oi  menstruation;  or,  it  is  said, 
of  habitual  discharges,  such  as  bleeding  from  piles.  5.  As  the  result  of 
local  injury.  6.  Associated  with  morhid  deposits  in  the  liver.  7.  In  the 
early  stage  of  injlammation. 

Mechanical  congestion  affecting  the  [liver  is  generally  due  to  some 
condition  of  the  heart  or  lungs  which  inteiferes  with  the  general  venous 
•oii'culation  ;  very  rarely  to  local  obstruction  of  the  hepatic  vein  or  inferior 
vena  cava. 

Passive  congestion  is  said  to  follow  habitual  constipation  ;  or  to  result 
from  a  torpid  state  of  the  portal  system. 

Anatomical  Characters. — It  is  only  the  mechanical  form  of  con- 
gestion of  the  liver  that  is  generally  seen  after  death.  The  organ  is 
enlarged  more  or  less,  quite  uniformly,  its  sui^face  being  smooth,  and  its 
capsule  stretched.  It  often  feels  unusually  firm.  On  section  an  excessive 
quantity  of  blood  flows  ;  the  colour  of  the  surface  is  unusually  dark, 
sometimes  even  purple ;  and  the  vessels  appear  abnormally  filled,  be- 
coming in  time  permanently  dilated.  The  dark  colour  is  rarely  uniform, 
but  is  evident  chiefly  in  connection  with  the  intralobular  branches  of 
the  hepatic  veins,  constituting  the  so-called  hepatic  congestion.  Portal 
congestion  is  the  term  employed  when  the  vessels  at  the  circumference 
of,  and  between  the  lobules,  are  most  distended,  but  this  is  rarely  seen. 
The  ultimate  effects  of  long-continued  mechanical  congestion  will  be 
described  in  a  subsequent  chapter,  but  allusion  may  be  made  here  to 
what  is  termed  the  nutmeg  liver.  This  morbid  condition  is  thus  named 
because  a  section  of  the  organ  presents  a  variegated  appearance,  re- 
sembling that  of  a  nutmeg,  there  being  a  mixture  of  red,  white,  and 
yellow  tints.  It  is  observed  after  congestion  from  cardiac  obstruction 
has  lasted  for  some  time,  and  depends  essentially  on  the  following 
pathological  changes.  The  branches  of  the  hepatic  vein  are  distended 
and  over-loaded,  of  a  deep  red  colour,  and  well-defined ;  the  circum- 
ference of  the  lobules,  corresi:)onding  to  tlie  portal  branches,  is  anemic, 
and  has  undergone  fatty  changes,  being  consequently  pale  and  opaque ; 
while  the  bile  is  stagnant  in  many  of  the  smaller  bile-ducts,  which 
accounts  for  the  yellow  tint. 

Symptoms. — Locally  hepatic  congestion  tends  to  produce  a  sense  of 
uncomfortable  tension,  fulness,  and  weight  over  the  liver,  especially 
after  meals,  and  when  the  patient  lies  on  the  left  side  ;  sometimes  there 
is  a  little  tenderness.  There  may  be  pain  in  the  right  shoulder.  Slight 
jaundice  is  often  present,  but  the  stools  contain  bile.  The  spleen  becomes 
enlarged  in  course  of  time  in  cases  of  mechanical  congestion.  Commonly 
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unhealthy  quality  of  the  bile.    Some  de™  ofC.ncLt^'  ,  '^"'"''1 
accompanies  congestion  of  the  liver   Viip  .;-'^       *     ^"''^'''"^'^  °^*en 
and  concentratedrdepo.s  tin.  abu  Xt  ni  «te.     r  ^  ^'''i'^'^'^^J  ^l^ficient 
biliary  pigments.  ^  aDnndant  lu  ates  ;  it  also  commonly  contains 

toI';ftSirr;:^St^^^^^  enlargement,  liable 

the  surface  and  m;rgin      w?trf™l^^lv      "  "]'T-  ^« 
of  the  organ.    In  certain  ZT.  somewhat  increased  firmness 

the  right-side  of  the  ta  V  mo  -e  oi^l"'  ""^'"'rfr  *°  circulation  in 
or  even  seen,  due  to  leZt-iTation^o^^^  li^"*""  ^«  ^^1* 

and  the  hepatic  vein.  blood  into  the  inferior  vena  cava 

arJto  taSf  r^^^^;  1''-  -^^pted 

irritating  articles  of  food^-  to^e^St  S  d'  f."^"  "'^'^^ 
tea,  milk,  and  such  articles     o  tnn  1   '  "  T""  q^^^'^^'itie«  of  beef- 

sinapisms  over  the  hepatt 'region  to  d  Tcunft  T"'  ''^'^'-''ons,  or 
even  to  remove  a  little  blood  Cleechit^  "0  "^  ^^^es 
few  leeches  around  the  anus-  JJ,  ^  01  cuppmg,  or  by  applying  a 
followed  by  a  salilapeHe'u  'si  a"  iSt'  f"'  '^^^^^  Pi"' 

carbonate  of  magnesi^^n^  sul'ul  n  te  of  magnesium,  sulphate  with 

the  ae,te  symptoms  wtt  d^  it  l£  wiS^ 

useful,  as  well  as  alkaline  and  .o//.,.  ^^^^'^^  ^i*^  bitter  infusions  are 
principles  of  treatment  ^u^t  be  5miK?S^^^^^^  'T?'  1  Subsequently  the 
as  applicable  to  chronic  hepatic  drseasL  °      described  hereafter 

voS;^^iist::Ls;s;::^tn^^^eo'^^r''/^^^^^  ^^^^ 

here.     In  a  discussion  It  the  M  h  M^^'"  "'"^  '^""^^"^ 

•ecommended  "  hepati^Slebotm.iv  "  Association,  in  1886,  he 

Hrectly  from  the  Hver  b    means  Jf  T''^  '^^^"^ 

luced  into  its  substance  thi^uth  ff.  ^T^^^"'^'         '^•'^^"luia,  intro- 

which  he  advocated     '  prctuHn^  trr"  ""■^"'"'i-  ^P^^ation 
relieving  tension  of  the  iFT  uWai^"  ^^trr^^S 
SIX  small  panctures  are  made  into  f  l     %  trochar  three  to 

points,  and  the  canni  L  allowed^  t^^^ 
allow  of  the  escape  c^i  any  Ji^ll  ir^T"  ^  " 

tben  covered  with  plaster  Ind  I  b  n  TI  'T^''  P""^*^"'^  is 

abdomen.    It  cannotCsTid  that  t^^es^  "l^P^^^'^  ^"^"^^^  the 

P-nt.  and  cases  in  whiS^t^r^XrSSj:^™^ ^^^^ 
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Chapter  XLVII. 

ACUTE  INFLAMMATORY  DISEASES  OF  THE  LIVER. 

I.    Suppurative    Inflammation    of   the    Liver — Hepatic    Abscess — 
Suppurative  Pyle-phlebitis. 

Etiology  and  Pathology. — The  usual  form  of  acute  inflammation  of 
the  liver-tissue  is  that  which  ends  in  suppuration,  and  even  this  is  rare, 
except  in  tropical  climates.  The  cases  of  hepatic  abscess  met  with  in 
this  country  occur  principally  among  sailors  and  others  who  have  come 
fx'om  these  regions.  Murchison  distinguished  two  forms  of  hepatic 
abscess,  the  tropical  and  the  pynimic,  the  latter  occurring  in  temperate 
climates. 

The  causes  of  acute  hepatic  inflammation  may  be  stated  generally  as 
follows: — 1.  Occasionally  direct  injury  to  the  liver,  or  over  the  hepatic 
region.    2.  Convection  of  septic  matters  from  various  parts  of  the  body, 
either  internal  or  external,  the  products  of  wounds,  operations,  abscesses, 
ulceration,  or  gangrene,  and  containing  micro-organisms.    The  deleterious 
substances  may  come  from  any  part ;  but  hepatic  abscess  is  especially 
liable  to  occur  after  suppurative  inflammation,  ulceration,  or  gangrene  of 
the  stomach  or  bowels ;  as  the  result  of  operations  affecting  the  alimen- 
tary canal ;  in  connection  with  ulceration  or  suppurative  inflammation 
associated  with  the  bile-ducts  or  gall-bladder  ;  and  after  splenic  abscess  ; 
because  under  such  circumstances  the  materials  are  immediately  con- 
veyed to  the  portal  vein.    In  this  connection  suppurative  pyle -phlebitis 
may  be  alluded  to.    This  is  a  purulent  inflammation  of  the  portal  vein 
and  its  branches,  and  some  authoi-ities  believe  that  in  the  class  of  cases 
now  under  consideration  the  hepatic  suppuration  is  due  to  direct  exten- 
sion along  these  vessels,  or  to  the  formation  of  a  thi'ombus  in  the  inflamed 
vein,  which  undergoes  purulent  softening,  pai-ticles  being  detached  and 
conveyed  to  the  liver.    Suppiu'ative  pyle-phlebitis  is  said  to  result  most 
commonly  from  perityphlitic  abscess.    A  form  is  met  with  in  new-born 
infants,  due  to  extension  of  septic  inflammation  along  the  umbilical  vein 
from  the  navel.    It  has  also  arisen  very  rarely  from  peneti-ation  of  a 
vein  by  a  foreign  body  swallowed,  such  as  a  pin.    3.  Rarely  some  direct 
irritation  in  the  substance  of  the  liver,  for  example,  a  suppurating 
hydatid-cyst ;   gall-stones ;  round-worms  which  have  entered  through 
the  bile-duct ;  or  foreign  bodies.    4.  The  aetiology  of  tropical  abscess 
requires  special  comment.    It  has  been  regarded  by  Budd  and  others  as 
in  all  cases  essentially  pycemic,  resulting  from  previous  dysentery.  In 
some  instances  it  is  highly  probable  that  this  is  the  true  pathology,  but 
by  no  means  in  all,  for  often  no  sign  Avhatever  of  dysentery  can  be  dis- 
covered.   There  are  two  views  as  to  the  exciting  cause  of  the  hepatic 
inflammation  in  such  cases  : — a.  That  it  is  the  direct  consequence  of  con- 
tinued intense  heat,  combined  with  malarial  influence,    h.  That  in  addition 
to  these  influences,  which  induce  a  predisposing  depraved  condition  of 
the  system,  there  must  be  a  sudden  chill  acting  upon  the  body.  Intem- 
perance, excessive  eating,  and  indolent  and  luxurious  habits  generally,  act 
as  powerful  predisposing  causes  of  hepatic  abscess. 
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Anatomical  Characters. — The  post-mortem  examination  in  cases  of 
acute  hepatitis  genei'ally  reveals  that  suppuration  has  been  established. 
The  disease  is  supposed  to  commence  with  active  hypertemia  ;  followed 
by  eifusion  of  lymph  and  degeneration  of  the  hepatic  cells,  causing  the 
aifected  part  to  become  swollen  or  prominent,  palei-,  yellowish,  and 
softened;  then  suppuration  begins  in  points  in  the  centre  of  the  lobules, 
which  gradually  coalesce,  forming  abscesses  of  various  sizes.  The  pus- 
cells  are  now  believed  to  be  entirely  leucocytes.  The  situation,  number, 
size,  and  exact  shape  of  the  hepatic  abscesses  vary  widely ;  as  well  as 
the  nature  and  amount  of  their  contents ;  and  the  condition  of  the 
surrounding  tissue.  The  quantity  of  pus  contained  in  an  abscess  may  be 
very  lai-gc.  The  right  lobe  is  much  more  frequently  affected  than  the 
left.  Important  differences  as  to  number  and  size  are  stated  to 
characterize  tropical  and  pxjmnic  abscesses  respectively.  In  the  former 
variety  there  is  generally  one  lax'ge  abscess,  and  rarely  does  the  number 
exceed  three ;  in  the  latter  the  separate  accumulations  of  pus  are  very 
numerous  and  small,  not  often  exceeding  a  hen's  egg  in  size.  My  own 
limited  experience  of  hepatic  abscess  would  lead  me  to  the  conclusion 
that  there  are  at  least  exceptions  to  this  rale. 

Originally  hepatic  abscesses  ai'e  more  or  less  rounded,  but  by  coales- 
cence and  extension  they  often  become  very  irregulai'.  The  contents 
generally  resemble  healthy  pus  at  first,  but  in  time  they  may  become 
sanguineous,  or  altered  by  admixture  of  bile,  or  moi'e  or  less  foetid  and 
decomposed.  At  first  the  walls  consist  of  liver-tissue,  usually  congested 
or  infiltrated,  softened,  and  ragged ;  subsequently  the  boundary  may 
become  converted  into  a  smooth  firm  capsule. 

The  progress  and  termination  of  these  abscesses  are  also  variable. 
When  large,  and  especially  when  of  the  tropical  variety,  they  advance 
towards  the  surface  of  the  liver,  finally  buz-sting,  either  externally,  or 
into  the  peritoneum,  intestines,  stomach,  gall-bladder,  hepatic  duct, 
hepatic  or  portal  vein,  inferior  vena  cava,  or  pelvis  of  the  right  kidney ; 
or,  in  rare  instances,  opening  through  the  diaphragm  into  the  pleura, 
lung,  or  pericardium.  After  the  discharge  of  the  pus  cicatrization  may 
take  place,  causing  contraction  and  depression  of  the  surface  of  the  liver. 
In  some  cases  an  abscess  remains  dormant  for  a  considerable  period,  and 
then  rajiidly  extends.  It  is  also  believed  that  the  fluid  portion  of  the 
pus  may  be  absorbed,  the  contents  becoming  first  caseous,  then  putty- 
like, and  finally  calcareous,  the  tissue  around  forming  a  dense  cicatrix. 

The  gall-bladder  is  sometimes  inflamed  in  cases  of  hepatic  abscess. 
The  bile  contained  in  it  is  fi'equently  unhealthy,  but  presents  no  special 
characters.  The  consequences  of  the  rupture  of  an  abscess  into  various 
structures  are  described  in  other  parts  of  this  woi'k. 

AVitli  regard  to  suvpurative  pyle-pJtlebitis,  this  condition  genei'ally 
begins  in  the  hepatic  branches  of  the  portal  vein,  or  in  its  tributary 
veins,  and  then  extends  to  the  main  trunk.  The  walls  of  the  vessel 
are  thickened,  while  the  sui-i'ounding  connective  tissue  is  often  infiltrated 
with  pus-cells,  and  presents  minute  ecchymoses.  The  intima  of  the 
vein  is  opaque,  and  frequently  superficially  ulcerated.  A  thrombus 
occupies  its  channel,  which  is  usually  in  a  state  of  purulent  softening,  so 
that  an  offensive  pvirulent  or  bloody  fluid  flows  out  when  the  vessel  is 
cut.  Detachment  of  particles  from  this  thrombus  may  originate  abscesses, 
not  only  in  the  liver,  but  also  in  other  structures,  especially  the  lungs, 
bi-ain,  kidneys,  and  joints.  Suppurative  pyle-phlebitis  may  also  cause 
general  peritonitis 
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Symptoms. — As  a  rule  the  symptoms  of  hepatic  inflammation  are  very 
pronounced.    They  are  both  local  and  general. 

Local. — Pain  and  tenderness  are  generally  complained  of  over  some 
part  of  the  hepatic  region,  often  preceded  by  mere  uneasiness.  The 
pain  differs  much  in  its  severity  and  characters ;  in  most  cases  it  is  at 
first  dull,  aching,  and  tense,  but  usually  increases  when  suppuration  sets 
in,  and  may  then  assume  a  throbbing  character  ;  it  is  more  marked 
■when  the  inflammation  is  near  the  sui'face.  Sympathetic  pains  about 
the  right  shoulder  and  scapula  are  occasionally  present,  but,  it  is 
afiii-med,  only  when  the  upper  sui-face  of  the  right  lobe  is  affected.  In 
this  event  also  a  deep  breath  or  cough  aggravates  the  pain  ;  while  the 
breathing  is  hurried,  short,  and  chiefly  upper  costal ;  and  there  is  in 
many  cases  a  short  dry  cough.  Jaundice  is  very  uncommon  in  connec- 
tion with  tropical  abscess,  but  is  often  present  in  some  degree  in  pysemic 
cases.  Ascites  is  extremely  rai'e.  More  or  less  disturbance  of  the 
alimentary  canal  is  almost  always  observed,  such  as  loss  of  appetite, 
furred  and  irritable  tongue,  thirst,  nausea  or  vomiting,  constipation  or 
diarrhoea.  The  urine  is  at  first  vex'y  markedly  febrile  ;  after  suppura- 
tion has  been  established  it  often  becomes  pale,  copious,  and  deficient 
in  urea. 

Physical  signs. — The  liver  is  at  first  uniformly  and  moderately 
enlarged.  Should  any  abscesses  formed  be  small  and  deeply  seated, 
nothing  further  can  be  observed  ;  but  if  one  or  more  of  them  become 
large  and  superficial,  the  following  characters  are  presented  : — 1.  The 
general  enlargement  increases  considerably,  and  in  addition  a  bulging 
prominence  presents  in  some  direction,  or  occasionally  moi'e  than  one. 
This  is  genei-ally  observed  in  the  epigastrium  or  right  hypochondrium ; 
sometimes  it  causes  distension  of  the  lower  part  of  the  chest,  with  flatten- 
ing of  the  spaces.  2.  The  general  surface  and  margins  of  the  liver  iisually 
feel  smooth  and  regular,  but  occasionally,  from  the  projection  of  several 
siaall  abscesses,  or  on  account  of  peri-hepatitis,  they  are  undulated  and 
irregular.  3.  The  local  bulging  soon  yields  a  sensation  of  elasticity,  and 
afterwards  of  fluctuation,  gradually  extending  and  becoming  more  per- 
ceptible, surrounded  often  by  a  ring  of  inflammatory  induration.  No 
hydatid-fremitus  can  be  elicited.  4.  The  hepatic  dulness  is  altered  in  otitline 
as  well  as  increased  in  area,  and  when  the  abscess  tends  towards  the 
thorax,  this  is  often  one  of  the  chief  signs  noticed.  6.  Auscultation  may 
reveal  friction-sound  over  an  abscess,  due  to  peritonitis.  It  may  also 
indicate  encroachment  upon  the  limits  of  the  chest  by  the  liver ;  and 
interference  with  the  expansion  of  the  right  lung.  6.  By  means  of  the 
aspirateur  pus  may  be  obtained,  and  this  is  highly  important  as  a  mears 
of  diagnosis  in  doubtful  cases.  I  may  mention  that  marked  pulsation 
may  be  observed  in  connection  with  an  hepatic  abscess  pi^esenting  in  the 
epigastrium,  conducted  from  the  aorta,  and  simulating  an  aneurism. 
The  spleen  may  be  enlarged,  but  this  is  chiefly  observed  in  pysemic  cases, 
and  is  not  usually  the  direct  result  of  the  hepatic  disease. 

General. — Chills  or  rigors  often  usher  in  an  attack  of  acute  hepatitis, 
followed  by  more  or  less  pyrexia,  with  considerable  constitutional  dis- 
turbance. Suppuration  is  usually  indicated  by  repeated  rigors ;  fever 
of  a  hectic  type,  not  uncommonly  remittent  or  intermittent,  attended 
with  abundant  sweats  ;  and  much  prostration  and  wasting.  Ultimately 
typhoid  symptoms  are  very  liable  to  arise,  ending  in  low  nervous  dis- 
turbance and  death.  The  constitutional  symptoms  are  as  a  rule  more 
severe  in  pysemic  than  in  tropical  cases. 
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Course  and  Terminations. — The  ultimate  course  of  events  in  hepatic 
abscess  will  depend  upon  the  progress  of  the  disease.  The  symptoms 
may  subside,  and  the  abscess  undergo  retrograde  changes,  ending  in  a 
care.  Almost  always,  however,  it  tends  to  open  in  one  or  other  of  the 
directions  ali'eady  mentioned,  and  a  little  consideration  will  suggest  the 
corresponding  symptoms.  When  it  approaches  the  sui^face  of  the  body 
the  abscess  causes  redness,  oedema,  and  the  other  signs  of  superficial 
suppuration  before  it  bursts  or  is  ojjened.  Many  cases  of  hepatic  abscess 
prove  fatal  and  are  rapid  in  their  progress,  but  tropical  cases  ma.y  last 
for  six  months  or  more ;  the  pytemic  form  is  much  the  more  fatal  and 
speedy  in  its  termination.  Some  cases  go  on  for  a  long  period,  and 
ultimately  recover,  the  abscess  discharging  its  contents  and  cicatrizing. 
The  improvements  in  the  opei'ative  treatment  of  hepatic  abscess  during 
recent  years  have  considerably  modified  its  progress,  and  aided  towards 
a  favourable  termination. 

The  clinical  history  of  suppurative  pyle-plilehitis  is  in  some  cases 
significant,  but  often  very  indefinite.  The  chief  symptoms  are  epigastric 
pain,  radiating  downwards  or  laterally  ;  usually  jaundice  ;  vomiting  and 
generally  diarrhoea ;  enlargement  of  the  spleen ;  peritoneal  effusion, 
owing  to  the  portal  obstruction  ;  sometimes  intestinal  haemorrhage ;  and 
signs  of  general  septic  infection,  with  high,  irregular  fever.  The  liver  is 
not  enlarged  unless  it  is  the  seat  of  abscesses.  The  urine  is  deficient  in 
.quantity,  and  urea  is  much  diminished.  This  complaint  generally  i-uns 
an  acute  course,  averaging  about  a  fortnight,  and  it  is  always  fatal. 

II.  Perihepatitis. 

This  term  is  applied  to  inflammation  of  the  covering  of  the  liver  and 
of  Olissons  capsule,  which  may  occur  as  an  acute  affection,  associated  with 
peritonitis  or  organic  diseases  of  the  liver;  or  resulting  from  injury,  or 
from  extension  of  inflammation  from  neighbouring  parts.  It  is  also  said 
to  arise  from  a  chill.  It  leads  to  exudation,  with  consequent  thickening, 
■opacity,  and  adhesions  ;  while  occasionally  pus  is  formed.  Perihepatitis 
may  also  be  chronic  or  repeated,  especially  in  connection  with  syphilis  or 
chronic  heart  disease. 

Symptoms. — The  symptoms  are  pain  over  the  liver,  sometimes  sharp, 
increased  by  cough  and  deep  breathing,  with  superficial  tenderness  ; 
but  no  particular  derangement  of  the  hepatic  functions,  or  alterations  in 
the  physical  characters  of  the  liver.  There  is  usually  more  or  less 
pyi'exia.  If  the  affection  is  chronic,  signs  of  obstruction  of  the  portal 
vein  or  bile-duct,  or  of  atrophy  of  the  liver  may  be  established. 

III.  Inflammation  op  the  Bile-ducts. 

Catarrh  of  the  bile-ducts  is  by  no  means  an  uncommon  affection,  being 
especially  met  with  in  children,  and  in  old  gouty  persons.  Its  chief 
causes  are  extension  of  catarrh  from  the  dnodenuni;  hepatic  congestion  ; 
irritation  of  the  mucous  membrane  by  gall-stones,  parasites,  foreign 
bodies,  and  perhaps  by  unhealthy  bile,  which  may  cause  considerable 
inflammation  ;  extension  fi'om  suppurative  pyle-phlebitis ;  and  blood- 
poisoning  in  connection  with  fevers  and  other  affections.  The  morbid 
appearances  ai'e  similar  to  those  of  other  forms  of  catarrh.  Occasionally 
•diphtheritic  inflammation  is  observed  in  the  bile-ducts. 
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Symptoms.— Cases  of  catarrli  of  the  bile-dticts  are  characterized  by 
catarrhal  jaundice,  generally  preceded  by  signs  of  gastro-duodenal 
catarrh.  There  is  often  local  pain  and  tenderness,  with  some  degree  of 
pyrexia.  The  duration  and  course  of  these  cases  vary,  but  generally  they 
soon  recovei-. 

IV.  Genekal  Diagnosis,  Prognosis,  and  Treatment. 

1.  Diagnosis. — The  occurrence  of  acute  local  symptoms  connected 
with  the  liver,  accompanied  with  constitutional  distux'bance,  should  lead 
to  the  suspicion  of  inflammation  of  this  organ,  especially  in  tropical 
climates,  or  if  there  is  any  obvious  cause  of  pyaemia.  At  first  there  may 
be  considerable  difficulty  in  distinguishing  inflammation  from  mere 
active  congestion  ;  and  also  in  separating  the  difl'erent  kinds  of  inflam- 
mation from  each  other.  When  an  abscess  forms,  this  is  generally  re- 
vealed by  evident  physical  signs  ;  as  well  as  by  increased  constitutional 
disturbance.  Commonly,  however,  distinct  objective  indications  of 
pysemic  abscesses  are  wanting.  The  differences  between  pycemic  and 
tropical  abscess  have  already  been  alluded  to.  The  chief  conditions 
which  may  be  mistaken  for  abscess  in  the  liver  are  inflammation  and 
suppuration  of  the  gall-bladder ;  a  suppurating  hydatid-cyst ;  and 
abscess  in  the  abdominal  parietes.  Local  peritonitis  may  simulate 
hepatitis  ;  and  in  rare  instances  a  collection  of  pus  forms  between  the 
upper  surface  of  the  liver  and  the  diaphragm. 

2.  Prognosis. — In  the  milder  forms  of  hepatic  inflammation  the 
prognosis  is  generally  favourable,  but  when  suppuration  occurs  it  is 
very  serious.  It  will  then  depend  mainly  on  the  size  and  probable 
number  of  the  abscesses ;  the  direction  in  which  they  open.  Dr.  Maclean 
stating  as  his  experience  that  the  largest  number  of  recoveries  follows 
bursting  into  the  lung,  and  then  into  the  intestine,  and  that  the  prog- 
nosis is  much  more  favourable  when  the  abscess  points  at  the  ensi- 
form  cartilage  than  in  an  intei'costal  space ;  the  general  condition  of 
the  patient;  and  whether  the  liver  affection  is  or  is  not  associated  with 
some  other  morbid  state,  such  as  dysentery.  The  advancements  made 
in  the  surgical  treatment  of  hepatic  abscess  of  late  years  have  materially 
diminished  the  dangers  fiom  this  complaint.  Fycemic  abscesses  and 
suppurative  pyle-phlebitis  may  be  regarded  as  practically  hopeless. 

3.  Treatment. — The  slighter  forms  of  hepatitis  may  be  treated  in 
the  same  manner  as  active  congestion.  Much  difference  of  opinion  is 
held  as  to  the  management  of  tropical  abscess  in  its  early  stage.  The 
usual  measures  recommended  are  venesection,  or  local  bleeding  by 
leeches  or  cupping ;  constant  poulticing  or  fomentations  ;  the  use  of 
saline  purgatives  ;  and  the  administration  of  calomel.  Probably  Dr.  Gr. 
Harley  would  advocate  hepatic  phlebotomy.  Dr.  Maclean,  who  strongly 
opposes  bleeding  and  mercury,  advocates  the  free  employment  of  ipeca- 
cuanha, as  in  dysentery.  With  regard  to  pyamic  abscess,  there  can  he 
no  question  but  that  severe  lowei'ing  measures  are  most  injurious  in 
this  form  of  the  disease.  When  suppuration  occurs,  poultices  and 
fomentations  must  be  assiduously  applied.  The  question  of  opening 
abscesses  connected  with  the  liver  is  one  which  is  also  much  discussed. 
Most  authorities  seem  to  be  in  favour  of  operating;  some  prefer  leaving 
the  abscess  to  take  its  own  course.  If  there  is  satisfactory  evidence  of 
the  existence  of  a  single  abscess  it  appears  to  me  certainly  advisable  to 
evacuate  the  pus,  and  I  have  seen  excellent  results  follow  this  treat- 
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raent ;  while  even  in  doubtful  cases  the  aspirateur  may  be  advan- 
tageously employed.  When  there  ai'e  several  collections  of  pus,  as  in 
pytemia,  operative  interference  is  contra-indicated.  The  diffei'ent  modes 
of  evacuation  advocated  ai'e  by  means  of  the  aspirateur  or  a  small 
trochar  and  cannula  ;  by  free  incision  ;  or  by  the  application  of  caustic 
potash  to  the  abdominal  wall,  so  as  to  produce  a  slough,  this  being  also 
supposed  to  cause  adhesions.  The  air  should  be  as  carefully  excluded  as 
possible,  and  antiseptic  precautions  carried  out.  In  the  case  of  a  moderate- 
sized  abscess,  it  seems  best  to  let  out  all  the  pus  at  once,  and  to  leave  a 
cannula  or  draining-tube  in;  when  very  large,  it  may  be  emptied 
gradually  by  successive  operations.  Large  poultices  should  be  after- 
wards applied,  being  veiy  frequently  changed,  aiid  antiseptics  must  be 
freely  used,  the  patient  lying  as  much  as  possible  in  that  position  most 
favourable  for  the  escape  of  the  pus.  It  is  useful  in  some  cases  to  wash 
out  the  abscess  with  weak  cai-bolic  acid.  In  the  early  pei'iod  of  the 
disease  the  diet  should  consist  of  milk,  beef-tea,  and  such  articles ; 
when  suppuration  is  set  up  it  should  be  as  nourishing  as  jjossible,  while 
stimulants  are  called  for  at  this  time,  as  well  as  quinine,  mineral  acids, 
and  tinctare  of  perchloride  of  iron.  Hypnotics  are  often  required ;  and 
various  symptoms  demand  attention  in  many  cases.  The  general  treat- 
ment applicable  to  pytemia  is  indicated  in  pytemic  abscess. 


Chapter  XLVIII. 

ACUTE    YELLOW  ATROPHY. 

jBtiology  and  Pathology. — This  is  a  very  rare  disease,  in  which  the 
liver  undergoes  an  acute  fatty  degeneration.  Exceptionally  it  supervenes 
upon  other  hepatic  affections.  This  morbid  condition  is  also  a  striking 
feature  in  phosphorus  poisoning.  Its  causation  as  a  primary  complaint 
is  very  uncertain.  Most  cases  occur  in  connection  with  pregnancy  ;  but 
the  disease  has  also  been  attributed  to  severe  nervous  disturljance 
from  depi'essing  emotions  ;  to  blood-poisoning  in  certain  fevers  aiid 
septicteiuia ;  to  malarial  influence;  or  to  the  production  within  the  body 
of  some  special  poison,  the  product  of  faulty  digestion  or  assimilation. 
Micrococci  have  been  described  in  the  vessels  of  the  liver  in  cases  of 
acute  yellow  atx-ophy.  The  chief  predisposing  causes  recognized  are  age, 
the  disease  being  almost  always  observed  before  40,  but  never  in  child- 
hood ;  the  female  sex ;  intemperance ;  venereal  excesses  ;  and  syphilis. 

As  regards  its  patliology ,  most  authoi'ities  consider  that  acute  atroj^hy 
is  the  consequence  of  diffuse  parenchymatous  inflammation  of  the  liver, 
excited  by  some  moi'bific  poison.  It  has  also  been  attributed  to  obstruc- 
tion of  the  smaller  bile-ducts  ;  or  to  excessive  formation  of  bile  within 
them,  whereby  pressure  is  exercised  on  the  surrounding  structui^es. 

Anatomical  Charactp.rs. — The  obvious  characters  presented  by  the 
liver  in  acute  atrophy  are  marked  diminution  in  its  size  and  weight  ; 
relaxation  and  softening  of  tissue  ;  change  in  colour  to  a  dull  yellow ; 
and  disappearance  of  all  traces  of  lobular  divisions.    The  organ  may  be 
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reduced  to  lialf  its  ordiuary  bulk,  or  even  less,  being  especially  diminislied 
in  thickness,  and  it  lies  out  of  sight  at  the  back  of  the  abdomen, 
shrunken  and  flaccid,  while  the  peritoneum  covering  it  is  lax,  and  is 
often  thrown  into  folds.  In  parts  "where  the  disease  is  less  advanced, 
hypersemia  and  a  greyish  exudation  have  been  described.  Microscopic 
examination  reveals  fatty  degeneration  and  destruction  of  the  gland- 
cells,  until  ultimately  nothing  remains  but  a  granular  detintus,  oil- 
globules,  and  pigment.  There  is  only  a  little  mucus  in  the  gall-bladder 
and  bile-ducts,  as  a  rule.  Extravasations  of  blood  in  the  alimentary 
canal  and  other  parts,  with  ecchymoses,  are  not  uncommon.  The  spleen 
is  generally  enlarged.  The  kidneys  exhibit  degenei'ation  of,  and 
deposits  of  pigment  in,  the  epithelium-cells.  Levicine  and  tyrosine  are 
found  in  the  blood ;  as  well  as  in  the  tissues  of  the  liver,  spleen,  and 
kidneys. 

Symptoms. — There  may  or  may  not  be  premonitory  symptoms  in- 
dicative of  gastro-enteric  catarrh,  or  general  uneasiness  and  painful 
sensations  may  be  experienced,  but  there  is  nothing  characteristic  about 
these  phenomena,  and  grave  symptoms  may  set  in  with  great  rapidity. 
Slight  jaundice  is  usually  soon  obseived,  and  afterwards  increases,  but 
seldom  becomes  intense,  and  it  may  be  limited  to  the  upper  part  of  the 
body.  It  has  been  attributed  to  blocking  up  of  the  smaller  ducts  by  the 
debris  of  the  cells.  Among  the  ordinary  symptoms  of  acute  atrophy  of 
the  liver  are  pain  and  tendez-ness  over  the  epigastrium  and  right  hypo- 
chondrium,  vomiting,  and  constipation.  There  is  not  much  pyrexia,  but 
the  pulse  is  often  hurried,  and  is  liable  to  much  variation,  while  the 
temperature  is  considerably  raised  in  some  cases  towards  the  close. 

The  most  striking  clinical  phenomena  in  this  disease,  however,  may 
be  summed  up  as: — I.  Those  significant  of  the  typhoid  state,  with  pro- 
minent nervous  symptoms.  2.  Great  diminution  or  complete  dis- 
appearance of  the  hepatic  dulness.  3.  Enlargement  of  the  spleen. 
4.  Peculiar  changes  in  the  urine.  5.  Hasmorrhages  into  various  parts. 
The  nervous  symptoms  consist  at  first  of  headache,  great  depression, 
languor,  ii-ritability,  and  restlessness  ;  speedily  followed  by  low  delirium, 
stupor,  coma,  muscular  twitchings,  and  convulsions,  with  involuntary  dis- 
charge of  faeces  and  urine.  At  the  same  time  the  tongue  becomes  brown 
and  dry,  with  sordes  on  the  teeth.  The  urine  is  normal  in  quantity  or 
slightly  diminished  ;  its  specific  gravity  is  somewhat  increased  ;  it  yields 
considei'able  quantities  of  leucine  and  tyrosine ;  while  urea,  uric  acid, 
and  salts  ai'e  much  diminished,  being  sometimes  almost  entirely  absent ; 
some  bile-pigment  is  usually  present,  and  often  a  little  alljumin  or 
blood.  Hfemorrhage  takes  place  most  fi^equently  into  the  stomach  and 
bowels  ;  cutaneous  petechise  and  vibices  are  not  uncommon ;  and  in  rare 
instances  uterine  hsemorrhage  or  epistaxis  occurs.  The  course  of  acute 
atrophy  of  the  liver  is  generally  very  rapid  ;  and  the  termination  almost 
invariably  fatal.  When  the  disease  arises  in  the  course  of  pregnancy  it 
leads  to  miscarriage  or  abortion. 

Diagnosis. — At  first  it  is  difficult  or  impossible  to  diagnose  acute 
atrophy  of  the  liver,  but  once  the  symptoms  are  fully  developed,  and  the 
physical  signs  indicative  of  diminution  in  the  size  of  the  organ  become 
evident,  the  nature  of  the  disease  is  plainly  revealed. 

Prognosis  is  very  grave,  the  disease  almost  always  ending  fatally. 

Treatment. — Free  purgation  ;  promotion  of  the  action  of  the  skin  by 
hot-air  or  vapour  baths  ;  the  administration  of  diuretics ;  blistering  and 
leeching  the  head;  and  the  use  of  cold  douches,  have  been  the  chief 
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measures  recommended  in  the  treatment  of  acute  atrophy  of  the  liver, 
but  they  are  of  little  service  when  the  disease  is  established.  Ha3mor- 
rhages  and  other  symptoms  must  be  treated  as  they  arise. 


Chapter  XLIX. 

CHRONIC  DISEASES  OP  THE  LIVER. 

1.  Hyj'Ertrophy  and  AtROI'HY. 

Simple  hijpertrojjhy  of  the  hepatic  tissue  is  said  to  be  observed  in 
some  cases  of  lencocythfemia  ;  very  rarely  in  diabetes  ;  and  as  the  I'esult 
of  prolonged  residence  in  hot  climates.  Clinically  it  is  indicated  by  a 
slow,  moderate,  and  uniform  enlargement  of  the  liver ;  without  any 
evident  symptoms,  either  local  or  general. 

On  the  other  hand,  atrophy  generally  occurs  in  old  age;  or  it  may 
result  from  starvation  ;  or  from  pressure  upon  the  surface  of  the  organ 
by  tight  stays,  peritoneal  adhesions,  and  other  conditions. 

II.    Fatty  Liver — Hepar  Aluposum. 

JE'noLoax. — This  affection  belongs  mainly  to  the  fatty  infiltrations,  the 
secreting  cells  of  the  liver  becoming  filled  with  oil.  The  conditions  under 
which  it  is  usually  met  with  are: — 1.  In  connection  with  phthisis  and 
othav  wasting  diseases,  such  as  cancer,  gastric  ulcer,  or  chronic  dysentery. 
2.  In  chronic  lung  and  heart  affections,  which  lead  to  imperfect  aeration 
of  blood.  3.  As  the  result  of  over-feeding,  especially  excessive  consump- 
tion of  hydro-carbonaceous  substances  ;  and  abuse  of  alcohol,  pai'ticularly 
in  the  form  of  ardent  spirits.  Deficient  exercise  and  indolent  habits  aid 
greatly  in  the  development  of  the  disease  under  these  circumstances. 
Some  individuals  are  much  more  predisposed  to  fatty  liver  than  others. 
Fatty  degeneration  of  the  hepatic  cells  may  be  set  up  in  connection  with 
othei'  moi'bid  conditions  of  the  liver,  such  as  albuminoid  disease  or 
cirrhosis. 

Anatomical  Characters. — In  well-marked  fatty  liver  the  morbid 
characters  include  enlargement  and  increase  in  weight,  though  the 
specific  gravity  is  diminished,  the  margins  of  the  organ  being  thickened 
and  rounded,  and  the  surface  quite  smooth  ;  a  more  or  less  yellow 
colour,  with  opacity,  both  externally  and  on  section,  this  being  generally 
mottled  with  red  ;  softening  of  the  tissue,  which  has  a  doughy,  inelastic 
feel,  pits  on  pressure,  and  readily  breaks  down  or  tears ;  ana?mia,  biit 
little  blood  escaping  from  the  cut  surface  ;  loss  of  distinctness  of  outline 
of  the  lobules  ;  and  evidence  of  the  presence  of  much  fat,  obtained 
either  by  the  knife,  by  blotting-paper,  or  by  ether.  The  liver  may  yield 
as  much  as  fr(un  43  to  45  per  cent,  of  oily  matters,  which  consist  of 
olein  and  margarin,  with  traces  of  cholesterin.  Microscopic  examination 
shows  enlargement  of  the  cells,  which  also  become  spherical,  and  are 
more  or  less  loaded  with  fat.  In  the  less  advanced  cases  the  change 
is  only  revealed  by  the  aid  of  the  microscope.    It  is  found  that  the 
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morbid  process  extends  fi'om  the  circumference  of  the  lobules  towards 
their  centre. 

Symptoms. — As  a  rule  there  are  no  evident  symptoms  connected  with 
the  liver  in  fatty  disease.  Dysjjeptic  disturbances  are  common.  Physical 
examination  is  the  only  positive  means  of  diagnosing  fatty  liver : — 

1.  There  is  enlargement  in  a  downward  direction,  slow  in  its  progress, 
and  usually  moderate  in  degree,  the  organ  never  attaining  any  great  size. 

2.  The  shape  is  quite  normal ;  and  the  sui'face  and  margins  are  smooth 
and  regular,  the  latter  feeling  rounded.  3.  Palpation  often  reveals  a 
soft,  doughy  consistence  of  the  liver.  The  general  symptoms  are  fre- 
quently those  associated  with  fatty  changes,  namely,  want  of  tone ; 
inaptitude  for  exertion  ;  pallor  and  pastiness  of  the  skin.  Signs  of  fatty 
changes  in  other  organs  and  tissues,  such  as  the  heart,  vessels,  and 
kidneys,  may  be  obsei'ved. 

III.    Albuminoid,  Lardaceous,  or  Waky  Liver. 

The  aetiology  and  pathology  of  this  morbid  condition  have  already  been 
considered.  The  liver  is  one  of  the  most  common  seats  of  albuminoid 
disease. 

Anatomical  Characters. — Commonly  the  size  and  weight  of  the 
liver  are  considerably  increased,  as  well  as  its  specific  gravity.  The 
shape  is  scarcely  altered,  but  the  organ  is  somewhat  tiattened,  with 
rounded  edges.  The  surface  and  margins  are  quite  smooth ;  the  peri- 
toneum is  sti'etched  ;  and  the  tissue  feels  very  firm  and  resistant.  On 
section  the  usual  pale,  anaemic,  dry,  greyish,  and  glistening  aspect 
characteristic  of  lardaceous  disease  is  observed ;  often  the  surface  is 
quite  homogeneous,  without  any  ti'ace  of  lobules,  or  these  may  appear  to 
be  enlarged.  The  ordinary  chemical  tests  characteiistic  of  the  albu- 
minoid material  are  yielded ;  and  microscopic  examination  reveals  its 
presence  in  connection  witli  the  vessels  atid  cells.  It  is  first  observed  in 
the  middle  zone  of  the  lobules,  where  the  branches  of  the  hepatic  artery 
are  distributed.  The  exact  appearances  may  be  modified  by  the  asso- 
ciation of  othei"  morbid  conditions  with  the  albuminoid  disease,  such  as 
fatty  degenei'ation,  cirrhosis,  or  syphilitic  cicatrices.  Commonly  other 
organs  are  involved  at  the  same  time. 

Symptoms. — As  a  rule  hepatic  symptoms  are  not  prominent.  Local 
sensations,  if  any,  rarely  amount  to  more  than  a  feeling  of  weight, 
tension,  and  discomfort.  Jaundice  and  signs  of  obstruction  of  the  portal 
circulation  are  also  very  uncommon,  and  when  present  are  due  either  to 
pressure  by  enlarged  glands  in  the  portal  fissure,  or  by  thickenings  in 
connection  with  local  infllammatoiy  changes  ;  or  ascites  may  result  from 
chronic  peritonitis,  or  possibl}"  from  constitutional  debility  and  anfemia. 
The  physical  signs  of  albuminoid  disease  of  the  liver  are  : — I.  Enlarge- 
ment, chiefly  in  a  downward  direction;  gradual  in  its  progress,  the  organ 
frequently  attaining  great  dimensions  at  last,  so  that  it  presents  a  visible 
pi"ominent  tumour.  2.  No  perceptible  alteration  in  form,  the  surface 
being  smooth  and  uniform,  with  rounding  of  the  margin.  3.  Consistence 
dense  and  resistant,  often  extremely  hard.  There  are  the  usual  general 
symptoms  indicative  of  albuminoid  disease  :  with,  in  most  cases,  signs 
of  implication  of  other  organs  ;  as  well  as  of  the  existence  of  some  con- 
stitutional condition  with  which  the  disease  is  associated. 
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IV.  Hydatid  Tumour  of  the  Liver— Echinococcus  Hominis  — 

ACEPHALOCYST.* 

^TTOLOGY  AND  PATHOLOGY.— Tile  be.st  illustration  of  the  morbid  con- 
ditions resulting  from  tlie  development  of  the  embryo  of  a  tape- worm  in 
the  human  body  is  afforded  by  the  complaint  now  under  consideration  ■ 
and  tliough  the  parasite  may  be  met  with  in  almost  every  organ  and 
tissue  m  the  body,  yet  the  liver  is  by  far  its  most  frequent  seat,  so  that 
the  subject  may  be  discussed  once  for  all  in  the  present  chapter.  A 
hydatid  tumour  is  derived  from  the  development  of  embryos  of  the 
taenia  echinomccus,  each  of  which  produces  a  scolex,  named  eckinncorcus 
liominis;  and  these  scolices  become  enclosed  in  cysts.  This  variety  of 
tape-worm  infests  dogs  and  wolves,  and  it  is  supposed  that  fragments 
are  evacuated  m  their  excreta,  the  ova  of  which  are  subsequently  set 
free,  become  mixed  with  water  or  food,  and  are  thus  introduced  into  the 
alimentary  canal  of  a  human  being.  When  the  embrvos  are  liberated 
they  bore  the  walls  of  the  stomach  wdth  their  hooks,  and  then  miorate' 
usually  settling  in  the  liver,  and  there  developing  into  scolices.''  The 
echinocofcns  also  infests  sheep,  and  it  is  in  consequence  of  eatino- their 
•organs,  which  are  the  seat  of  this  parasite,  that  dogs  become  the  subiects 
of  the  corresponding  tape-worm. 

Iceland  is  the  country  in  wdiich  hydatid  disease  is  especially  prevalent 
It  is  also  very  common  in  some  parts  of  Australia.  In  this  part  of  the 
world  It  is  only  very  exceptionally  met  with,  and  usually  in  persons  who 
have  been  abroad.  Most  cases  occur  during  middle  life  ;  and  amono-  the 
poorer  classes. 

Anatomical  Characters.— In  the  first  place  it  will  be  well  to  describe 
the  various  structm-es  which  ordinarily  enter  into  the  formation  of  a 
typical  hydatid  tumour -.—l.  Externally  there  is  in  the  great  majority  of 
cases  a  firm,  whitish  or  yellowish,  fibrous,  vascular  capsule,  derived  from 

Fig.  38. 


wMr^,'''^''^  \  ^  frag™*""*  of  the  natural  size  ;  at  its  edge  are  shown  the  layer,  of 


layers. 


rty  times,  showing  tlie  stratified 


.*^°;'.?/iet=^iled  account  of  the  most  important  and  interesting  facts  relating  to 
Adelaide  ''^''^''^    referred  to  the  writings  of  Dr.  J.  Davies  Thomas  of 
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the  connective  tissue  of  the  organ  which  harbours  the  echinococcus,  and 
due  to  irritation,  which  is  adherent  to  the  surrounding  structures.  This 
covering  is  not,  however,  an  essential  part  of  a  hydatid  tumour.  2.  Within 
it,  moulded  as  it  were  to  its  interior,  but  easily  separated,  is  a  cyst  or 
bladder,  muther-cyst,  sac,  or  vesicle,  of  very  variable  thickness,  which 
increases  with  advancing  ag-e.  This  consists  of  two  distinct  structures. 
(a)  The  outer  portion  (eciocyst  of  Huxley)  is  tough,  elastic,  greyish, 
semi-transparent  or  gelatinous  in  aspect,  and  compared  to  boiled  white 
of  egg.  Under  the  microscope  it  is  seen  to  consist  of  several  concentric 
layers,  a  section  presenting  a  characteristic  laminated  appearance ; 
under  the  highest  powers  it  presents  a  nearly  hyaline,  or  at  most  a 
faintly  granular  appearance.  (l^ig-  38.)  The  most  internal  layer 
{germinal  or  embryonic  mevibrane,  eyidocyst  of  Huxley,  parenchymatous 
layer  of  Leuckart)  is  extremely  delicate  ;  and  has  a  cellular  structure, 
with  coarsely-granular,  highly-refractive  bodies,  and  calcareous  corpus- 
cles. The  inner  surface  is  said  by  Naunyn  to  be  provided  with  cilia. 
3.  A  quantity  of  fluid  is  contained  within  the  cyst,  usually  completely 
tilling  it,  perfectly  colourless,  transparent,  and  watery  as  a  rule,  occa- 
sionally slightly  opalescent ;  of  low  specific  gravity — 1007  to  1015  ;  gener- 
ally neutral  in  reaction,  but  occasionally  faintly  alkaline  or  acid  ;  and 
consisting  mainly  of  a  sti'ong  solution  of  chloinde  of  sodium,  without  any, 
or  only  traces  of  albumin  or  other  organic  substance,  but  said  to  contain 
succinate  of  soda.  4.  Floating  in  this  fluid,  or  attached  to  the  inner 
surface  of  the  mother-cyst  when  small,  are  numerous  secondary  or 
daughter-cysts ;  in  some  instances  these  amount  to  hundreds  or  thou- 
sands, and  completely  fill  the  space,  so  that  there  is  little  or  no  fluid, 
and  they  become  flattened  by  mutual  pressure  ;  each  daughter-cyst  has 
precisely  the  same  structure  as  the  mother-sac.  Within  the  larger  of 
them  there  may  be  a  third  generation,  and,  rarely,  a  fourth  is  observed — 
grand-daughter-cysts.  5.  When  the  walls  of  the  sacs  are  examined 
carefully,  little  whitish  ojjaque  spots  are  visible  on  their  inner  surface, 


Fig.  39. — Two  Echinococci  from  a  liydatid  tumour.  The  one  (a)  has  the  head  retracted  within  the 
vesicle  ;  the  other  (6)  has  the  head  extruded. 

Fig.  40.— (A.)  An  Echinococcus  viewed  transversely,  the  head  being  directed  towards  the  observer, 
s,  s,  suctorial  discs. 

Fig.  41. — (B. )  The  circle  of  booklets  seen  upon  its  under  surface;  thirty-four  in  number,  seven- 
teen long  and  seventeen  short.  (C.)  4,  c.  Lateral  views  of  the  separate  booklets — b,  the  base  ;  c,  the 
central  extremity  or  bifid  process  of  the  base;  e,  booklets  viewed  upon  the  concave  or  inferior 
border;  /,  g,  k,  a  diagram  illustrating  the  movements  and  position  of  the  booklets. 


Fig.  41. 
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which  are  the  scolices  of  the  echinococcns  in  various  stages  of  develop- 
ment, usually  arrano-ed  in  groups  or  clusters,  but  occasionally  sino-le 
Ihese  may  also  be  free  in  the  fluid,  rendering  it  somewhat  oi^aqlie 
Ihe  echmococci  are  produced  within  delicate  sacs,  named  brood- 
capsules,  and  they  may  be  found  enclosed  in  these  capsules  or  free  Each 
scolex  IS  very  minute,  measuring  from  ^\  to  J-  of  a  line  in  length,  but  the 
length  and  form  vary,  according  as  the  head  is  retracted  into'the  body  or 
extru.led.  _  (Fig.  39. )  The  head  (Fig.  40)  presents  a  proboscis,  four 
suckers,  with  a  double  circle  of  characteristic  curved  booklets  which 
are  movable  and  of  unequal  length  (Fig.  41);  a  constriction  separates  it 
irom  the  body,  tlie  latter  being  striated  longitudinally  and  transversely 
and  presenting  posteriorly  a  depression  with  a  pedicle,  by  which  the 
animal  IS  fixed  to  the  sac  in  its  early  condition.  Numerous  round  and 
oval  calcareous  particles  are  embedded  in  the  tissue. 

In  most  cases  there  is  but  a  single  tumour  as  described,  but  some- 
times two  or  more  are  found,  though  one  generally  predominates  over 
the  others.    The  size  varies  extremely,  and  a  hydatid  growth  may  attain 
such  dimensions  as  completely  to  fill  the  abdomen,  and  even  to  en- 
croach upon  the  chest.     The  daughter-cysts  usually  range  from  a 
miUet-seed  to  an  egg  in  size,  bat  subsequent  treuerations^  are  very 
minute.    Originally  the  shape  tends  to  be  spherical.    The  right  lobe  of 
the  liver  is  the  most  frequent  seat  of  hydatid  tumour,  but  it  may  occupy 
any  part  of  the  organ,  being  either  deep  in  its  substance  or  superficial 
It  the  Hydatids  are  numerous,  large,  or  superficial,  they  necessarily 
alter  more  or  less  the  dimensions  and  form  of  the  liver,  givino-  rise  to 
prominences.    The  surrounding  hepatic  tissue  is  often  atrophied  and 
compressed  ;  sometimes  the  healthy  portion  becomes  hypertrophied 
Peritonitis  may  be  excited  over  the  tumour,  giving  rise  to  thickenino- 
and  adhesions.  o       o  o 

The  events  which  are  liable  to  happen  in  the  course  of  hydatid 
disease  are  important,  and  may  be  summed  up  as  follows  — l'  The 
tuniour  enlarges,  displacing  adjoining  structures  and  interfering  with 
their  functions,  until  it  finally  bursts  in  some  direction,  or  is  ruptured 
by  violence   or  m  some  other  way.     The  openino-  may  take  place 
externally  through  the  abdominal  or  lower  thoracic  wall ;  into  either 
pleura  or  lung,  especially  the  right,  which  is  the  most  common  direc- 
tion ;  the  pericaTduim  rarely;  the  peritoneum;  the  stomach  or  in- 
testines; the  gall-bladder  or  one  of  the  bile-ducts  ;  the  hepatic  vein  or 
interior  vena  cava.    2.  Inflammation  and  suppuration  sometimes  occur 
either  spontaneously  from  rapid  growth  ;  from  injury  or  operation  •  or 
from  the  entrance  of  bile.    3.  If  the  hydatid  is  slow  in  its  proo-ress  it 
not  uncommonly  undergoes  degenerative  processes  as  it  advances  in 
age,  and  these  may  ultimately  bring  about  a  spontaneous  cure.  The 
entrance  of  bile  is  supposed  sometimes  to  induce  this  result     The  outer 
capsule  then  becomes  much  thickened,  firm,  irregular,  oi.anue  and 
ultimately  calcified  pai-tially  or  completely.     This  impedes  further 
growth,  and  the  contained  hydatids  compress  each  other,  shrivel  and 
dry  up,  and  finally  die.    The  fluid  also  thickens  and  becomes  opaque  • 
and  m  short,  fatty  and  calcareous  degeneration  take  place  throughout' 
until  there  only  remains  a  putty-like  debris,  in  which  shreds  of  the 
ve-sicles  and  booklets  of  the  echinococci  are  imbedded,  revealing  the 
nature  ot  the  mass.    Hamiatoidine  crystals  are  often  found  in  it,  as  well 
as  usually  much  cholesterin.    A   cicatrix-like  depression  may  finally 
be  left.     4.    Occasionally  cysts  are  found  in  which  ther 
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ecliinococci.  The  name  acephalocyst  lias  been  applied  to  this  condition, 
and  it  has  been  regarded  as  an  abortive  or  sterile  form  of  the  parasite, 
in  which  development  is  arrested ;  or  as  an  earlier  stage  of  its  growth. 

Allusion  may  be  briefly  made  here  to  a  very  rare  form  of  this  disease, 
named  multilondar  hydatid-cyst.  The  liver  is  found  occupied  by  a 
mass,  in  some  cases  as  large  as  a  child's  head  or  even  larger,  consisting 
of  a  stroma  of  cellular  tissue,  usually  altered  considerably  by  fatty 
degeneration,  in  which  are  imbedded  cells  or  alveoli  of  various  sizes, 
enclosing  a  gelatinous  substance,  in  which  microscopic  examination 
reveals  fragments  of  the  laminated  membrane  of  hydatids,  booklets,  or 
occasionally  even  perfect  scolices,  as  well  as  abundant  calcareous  par- 
ticles. The  centre  of  this  mass  is  very  liable  to  undergo  suppuration, 
thus  altering  its  characters  considerably.  This  arrangement  of  the 
tumour  has  been  attributed  to  the  embryos  having  been  deposited  in  the 
lymphatics,  blood-vessels,  or  ducts  of  the  liver;  or  to  the  absence  or 
early  rupture  of  the  external  fibrous  cyst,  so  that  the  parasites  are  able 
to  grow  and  migrate  in  various  directions,  and  may  thus  enter  the 
different  vessels. 

Other  organs  and  tissues  are  not  uncommonly  the  seat  of  hydatid 
tumour  along  with  the  liver. 

Symptoms. — In  general  terms  the  ordinaiy  clinical  history  of  hydatid 
tumour  of  the  liver  may  be  summed  up  in  the  absence  of  morbid 
sensations  referable  to  this  organ,  of  any  interference  with  its  functions, 
or  of  constitutional  disturbance  ;  while  the  liver  presents  a  peculiar 
form  of  enlargement.  The  disease  may  be  latent  from  first  to  last. 
Should  the  growth  attain  a  great  size,  a  sense  of  local  fulness  and  ten- 
sion is  often  felt  ;  and  in  rare  cases  jaundice  or  signs  of  portal  obstruc- 
tion arise,  in  consequence  of  pressure  upon  the  bile-ducts  or  portal 
vein,  or  because  these' channels  become  blocked  up  by  hydatids.  Neigh- 
bouring structures  may  also  be  interfered  with,  especially  the  diaphragm 
and  respiratory  organs.  Should  the  cyst  rupture,  the  consequent 
symptoms  depend  on  the  direction  in  which  this  lesion  takes  place, 
being  in  many  instances  very  grave.  If  the  opening  is  external  or  into 
the  lungs,  characteristic  structures  may  be  discharged.  The  occui'rence 
of  suppuration  is  indicated  by  the  ordinary  local  and  constitutional 
signs  of  hepatic  abscess. 

The  physical  signs  of  hydatid  tumour  demand  particular  attention. 
1.  The  liver  is  increased  in  size,  and  this  is  generally  the  first  thing 
which  attracts  notice.  The  growth  is,  as  a  rule,  very  chronic  and 
imperceptible  in  its  progi^ess,  but  finally  the  tumour  may  attain 
enormous  dimensions,  so  as  to  give  rise  to  a  general  enlargement  of  the 
abdomen,  or  it  may  encroach  ujjon  the  chest,  causing  the  right  side  to 
bulge.  2.  The  form  of  the  liver  is  altered,  as  evidenced  by  palpation 
and  percussion  ;  while  there  is  often  an  evident  tumour  in  some  part, 
especially  the  epigastrium  or  right  hypochondrium.  Smaller  pro- 
minences are  sometimes  felt  along  the  margins  or  surface  of  the  organ, 
causing  lobulation  and  irregularity.  3.  Any  prominent  hydatid  tumour 
generally  feels  quite  smooth,  and  more  or  less  elastic  or  fluctuating. 
4.  Hydatid-fremitus  is  elicited  very  clearly  in  some  instances,  but  is  not 
uncommonly  absent.  5.  In  any  doubtful  case  it  is  justifiable  to  make 
an  exploratory  puncture  with  a  small  trochar  or  the  aspirateur,  and  thus 
to  remove  some  of  the  fluid,  the  physical  and  chemical  charactei'S  of  which 
are  quite  peculiar.  Perhaps  some  of  the  microscopic  structures  might 
come  away  at  the  same  time. 
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It  must  be  remarked  that  the  sio^ns  above  described  are  modified  con- 
siderably by  the  degenerative  and  other  changes  which  are  liable  to 
occur  in  a  hydatid-cyst.  The  outer  wall  may  feel  hard  and  bony.  If  a 
case  only  comes  under  observation  when  the  abdomen  pi-esents  a  genci-al 
enlargement,  it  is  by  no  means  easy  in  many  instances,  except  by  the 
history,  to  make  out  where  the  growth  originated. 

The  muUilocular  cyst  is  said  to  be  distinguished  by  being  nodulated, 
hard,  and  tender  ;  by  jaundice,  ascites,  and  enlargement  of  the  spleen 
being  usually  present  ;  and  by  the  tendency  in  the  tumour  to  inflame 
and  suppurate.    This  variety  may  run  a  very  rapid  course. 

V.  Cancerous  and  other  Growths. 

j^iTiOLOCiY. — The  liver  is  one  of  the  most  frequent  seats  of  internal 
cancer,  which  may  be  either  primarij  or  secondary,  the  latter  especially 
occurring  after  cancer  of  the  stomach.  The  disease  may  originate  by 
extension  from  neighbouring  structures.  It  has  sometimes  been  atti'i- 
buted  to  injury.  Most  cases  are  met  with  between  50  and  70  years  of 
age,  the  affection  being  extremely  rare  before  adult  life.  In  some  patients 
there  is  a  hereditary  taint.  Dr.  Walshe  states  that  hepatic  cancer  is 
more  common  among  males,  and  such  has  been  my  own  experience. 

Anatomical  Characters. — Ordinarily  hepatic  cancer  assumes  the 
form  of  distinct  nodules  ov  tuherous  masses,  having  characters  intermediate 
between  those  of  scirrhus  and  enceplialoid,  approaching  more  towards 
one  variety  or  the  other  in  different  instances.  There  is  a  wide  variation 
as  to  size  and  number,  the  nodules  being  small  at  first,  and  gradually 
enlarging  until  they  may  ultimately  reach  the  dimensions  of  a  child's 
head,  or  even  attain  a  larger  size  than  this.  Commonly  several  growths  are 
found,  unequal  in  size,  and  by  their  coalescence  considerable  tracts  of  the 
organ  are  sometimes  involved.  Originally  the  shape  is  sphei-ical,  but 
when  the  masses  reach  the  surface  they  become  flattened  or  even  de- 
pressed in  the  centre,  so  as  to  present  shallow  concavities  ov  iimbilications. 
As  a  rule  they  are  not  separated  from  the  surrounding  tissue  by  any 
definite  structure,  but  occasionally  a  distinct  cyst  exists  around  a 
cancerous  mass.  Generally  the  consistence  is  moderately  firm,  but 
it  may  range  from  that  of  a  soft,  brain-like,  semi-fluctuating  substance, 
to  that  of  a  hard,  cartilaginous  tissue,  and  the  amount  of  cancer-juice 
which  can  be  expressed  will  vary  accordingly.  The  colour  of  a  section 
is  in  most  cases  white  'or  yellowish-white,  but  more  or  less  dotted  and 
streaked  with  red,  on  account  of  the  vessels  present ;  it  may,  however, 
be  extremely  vascular  and  dark-red,  resembling  "  fungus  hsematodes.'* 
The  proportion  of  cancer-cells  and  fibrous  stroma  in  any  mass  as 
observed  under  the  microscope,  depends  on  the  variety  to  which  it 
belongs. 

The  liver  is  usuall}'  enlarged  in  proportion  to  the  number  and  size  of 
the  growths,  being  often  extiemely  large  and  heavy,  as  well  as  irregular 
in  shape.  Its  tissues  are  more  or  less  destroyed  and  compressed ;  the 
vessels  and  ducts  are  encroached  upon  or  obliterated;  and  as  a  consequence 
jaundice  and  signs  of  obstructed  circulation  are  often  present.  Some- 
times thrombosis  occurs  in  the  portal  branches  or  trunk.  New  vessels 
are  developed,  originating  in  the  hepatic  artery.  Some  observers  describe 
the  cancer  as  beginnino-  in  the  centre  of  the  lobules  ;  others  in  the  inter- 
lobuhxr  tissue.  When  a  mass  reaches  the  surface  it  excites  localized 
peritonitis,  with  conseqiient  thickening  and  adhesions.  Neighbouring 
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iissues  may  be  involved  by  extension ;  and  the  lymphatic  glands  in  the 
portal  fissure  are  often  implicated. 

The  growth  of  hepatic  cancer  is  sometimes  extremely  rapid,  especially 
when  it  is  of  the  soft  variety.  Certain  changes  are  liable  to  occur  during 
its  progress.  The  vessels  of  encephaloid  cancer  often  give  way,  leading 
to  extravasations  of  blood  into  its  interior,  which  sabsequently  alter, 
thus  giving  rise  to  unusual  appearances.  Very  soft  accumulations  have 
been  known  to  burst  into  the  peritoneum  in  rare  instances.  Degenera- 
tive changes  frequently  arise  in  the  less  rapid  forms,  in  the  way  of 
caseation ;  or  of  atrophy  with  contraction,  induration,  and  the  formation 
-of  a  firm  cicatrix.  A  section  often  presents  a  reticulated  appearance, 
owing  to  fatty  degeneration  having  taken  place. 

In  exceptional  cases  hepatic  cancer  is  infiltrated,  and  the  organ  may 
"be  smaller  than  usual,  as  well  as  diminished  in  weight. 

Melanosis,  cystic  cancer,  epithelioma,  and  colloid  have  been  extremely 
rarely  met  with  in  the  liver ;  but  cylindrical- celled  epithelioma  is  said  to 
be  more  common.  Some  of  the  morbid  growths  generally  regarded  as 
cancerous  have  been  shown  to  be  composed  of  spindle-celled  sarcoma ; 
other  forms  of  sarcoma  may  also  occur,  as  well  as  myxoma,  lympha- 
denoma,  and  other  growths.  Cysts  derived  fi-om  obstructed  bile-ducts, 
and  erectile  tupioiirs  have  been  desci'ibed  in  the  liver  in  exceptional  in- 
stances. 

Symptoms. — Hepatic  cancer  is  in  the  great  majority  of  cases  charac- 
terized by  marked  local  disturbances,  but  the  disease  may  be  latent.  At 
first  merely  a  sense  of  discomfort  and  weight  is  experienced,  soon,  how- 
ever, increasing  to  distinct  pain  and  tenderness,  which  local  sensations 
frequently  become  very  severe,  especially  if  the  growth  of  the  cancer  is 
rapid,  or  if  peritonitis  is  excited.  The  pain  is  often  lancinating,  shooting 
either  towards  the  back  or  shoulders,  or  over  the  abdomen.  Jaundice 
and  ascites  are  also  common  symptoms,  being  usually  the  result  of 
obstruction  of  the  main  ducts  and  vessels,  in  consequence  of  pressure 
exerted  upon  them  by  projections  from  the  liver,  or  by  glands  in  the 
portal  fissure  ;  ascites  may,  moreover,  be  associated  with  chronic  peri- 
tonitis. Once  jaundice  sets  in,  it  is  usually  persistent,  and  often  becomes 
intense,  but  it  may  be  temporary  from  catarrh  of  the  ducts.  The  spleen 
is  but  rarely  enlarged.  The  superficial  abdominal  veins  are  sometimes 
distended.  Sir  William  Jenner  has  drawn  attention  to  the  association 
of  cancerous  nodules  about  the  umbilicus  with  hepatic  cancer. 

The  physical  characters  of  the  liver  indicative  of  cancer  are : — 
1.  Enlargement,  frequently  very  great,  rapid  in  its  progress,  and  chiefly 
incTeasing  in  a  downward  direction.  2.  Alteration  in  shape  and  irregu- 
larity of  outline,  nodules  or  larger  masses  being  felt  or  sometimes 
even  seen  along  the  surface  and  margins,  which  are  not  uncom- 
monly umbilicated.  3.  As  a  rule  considerable  firmness  and  resistance 
of  the  projections,  though  they  occasionally  have  a  soft  elastic  feel,  or 
even  yield  a  sensation  of  obscure  fluctuation.  4.  Occasionally  friction- 
fremitus  and  sound  during  deep  breathing,  these  signs  being  chiefly  due 
to  pei'itonitis. 

Digestive  derangements  are  present  in  most  cases  of  hepatic  cancer, 
and  they  frequently  first  attract  attention.  The  cancerous  cachexia  is 
usually  well-marked,  being  accompanied  with  rapid  wasting,  debility, 
and  anaemia.  There  may  be  pyrexia  from  time  to  time,  which  is  some- 
times considerable  when  the  progress  of  the  disease  is  rapid.  The  urine 
may  contain  excess  of  indican.    Cancer  is  frequently  present  in  other 
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organs  either  as  a  primary  or  secondary  formation,  especially  in  connec- 
tion with  the  alimentary  canal. 

_  'The  progress  of  hepatic  cancer  is  generally  very  rapid,  and  the  disease 
IS  rarely  prolonged  beyond  a  year. 

Other  forms  of  tumour  involving  the  liver  generally  give  rise  to  no 
defanite  symptoms,  but  they  might  possibly  be  detected  on  physical 
examination,  or  might  give  rise  to  local  symptoms  due  to  pressure 


VI.  Cirrhosis  of  the  Liver.  ' 

^TiOLOOV  AND  PATHOLOGY.-Undoubtedly  several  distinct  morbid 
conditions  of  the  liver  have  been  included  under  the  term  cirrhosis 
which  have  totally  different  modes  of  origin.  Moreover,  two  distinct 
forms  of  true  cirrhosis  are  now  recognized,  namely,  the  airovUc  and  the 
hypertrophic  varieties,  but  there  is  no  absolute  distinction  between  them 
Atrophic  cirrhosis,  which  is  the  common  form,  is  usually  considered  as  re- 
sulting from  a  chronic  interstitial  inflammation,  extending  into  the  minutest 
portal  canals,  and  leading  to  proliferation  of  cellular  tissue  between  the 
lobules  ;  or,  as  some  pathologists  describe,  to  the  formation  of  an  exuda- 
tion, which  undergoes  organization  and  then  contracts,  with  consc.quent 
pressure  upon  and  obliteration  of  the  vessels,  and  atrophy  of  the 
secreting  elements,  borne  authorities  have  attributed  cirrhosis  to  a 
constitutional  diathesis,  characterized  by  the  formation  of  a  fibroid  tissue 
in  different  organs  and  structures  of  the  body,  of  which  the  morbid 
change  m  the  liver  constitutes  but  a  local  development;  while  still 
others  have  regarded  the  disease  as  commencing  in  degeneration  and 
destruction  of  the  secreting  cells,  the  ducts,  vessels,  and  connective  tissue 
remaining,  this  process  being  followed  or  not  by  proliferation  of  the  last- 
mentioned  tissue._  The  important  exciting  cause  oi  cirrhosis  is  aZ.«.e  ./ 
alcohol,  and  especially  indulgence  m  ardent  spirits  on  an  empty  stomach 
-hence  the  common  name  gin-drinker' s  liver.  The  alcohol  beino- 
absorbed,  and  atterwards  circulating  through  the  liver,  is  believed  either 
to  set  up  inflammation  or  to  lead  to  degeneration  of  the  cells,  accordiiK. 
to  the  particular  view  held  as  to  the  pathology  of  the  disease.  Cirrhosis^ 
however,  is  certainly  occasionally  met  with  where  there  is  no  history  of 

or  nX;r^']     ,    .       '^'T  to  tl^e  influence  of  malaria 

0  pio longed  heat ;  to  the  abuse  of  hot  condiments  and  various  articles 

01  diet;  to  the  circulation  of  products  of  faulty  digestion  ;  or  to  the 
extension  of  a  localized  peritoneal  inflammation.  "Cases  have  come 
under  my  no  ice  which  could  not  be  traced  to  any  definite  causi,  and  t 
has  appeai^ed  to  me  that  occasionally  there  may  be  some  heredSrv 
mflueiice  at  work.  _  The  complaint  is  chiefly  met  with  between  30  LI 
60  years  of  age  being  rare  m  youth,  and  not  common  in  advanced  life, 
iheie  is  no  doubt,  however,  but  that  cirrhosis  of  the  liver  may  be  met 
with  even  in  young  children,  of  which  a  striking  example  l  as  been 
Malefsntfr  ^'^f^'r'"'^  Society  by  Dr.  Griffiths^f  Swamsea. 
Males  .suffer  more  than  females;  and  also  those  persons  who,  from  their 

e^^f^tZ  ^^^J'  are  more  exposed  to  the  ordinary 

exciting  cause  of  the  disease. 

disS'Ti'"'^-*^^'Tr-'''''^f'''  it  i«  afiirmed  that  there  is  no 

distinct  fetiological  relation  between  this  complaint  and  abuse  of  alcohol 
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Anatomical  Characters. — In  the  advanced  stage  of  atrophic  cirrhosis 
the  morbid  appearances  are  very  characteristic.  The  liver  is  gTeatly  con- 
ti-aoted,  wasted,  and  dinainished  in  weight,  being  sometimes  reduced  even 
to  §  or  if  the  normal,  especially  the  left  lobe  and  edge,  the  latter  being 
often  merely  a  thin  fibrous  rim.  At  the  same  time  the  organ  is  heavy 
in  px'oportion  to  its  size.  The  general  fOTm  is  frequently  somewhat 
rounded.  The  surface  is  very  pale,  and  is  covered  more  or  less  with 
roundish  prominences,  varying  in  size  from  minute  granules  to  projec- 
tions or  knobs  measuring  ^  to  an  inch  or  even  more  in  diameter,  like 
hob-nails — hence  the  names  granular  and  hobnailed  liver.  They  may 
be  tolerably  uniform  in  size,  but  are  more  commonly  unequal.  Local 
puckerings  or  depressions  are  also  often  observed.  The  capsule  is 
thickened,  opaque,  and  inseparable  ;  while  local  peritoneal  adhesions  to 
the  diaphragm  and  other  structures,  as  well  as  fibx^ous  thickenings,  are 
almost  constant.  The  consistence  is  remarkably  dense,  tirm,  tough,  and 
leathery  as  a  I'ule,  which  is  best  realized  on  making  a  section.  This 
exhibits  the  same  granular  appearance  as  the  surface,  and  sometimes  in  a 
much  more  mai'ked  degree.  The  colour  is  generally  a  mixture  of  dirty- 
white  or  greyish  and  yellow  ;  the  foimer  being  arranged  in  lines  or  bands 
of  different  widths,  sometimes  extending  over  considerable  tracts  ;  the 
latter,  which  varies  in  exact  tint,  being  in  some  specimens  bright  yellow, 
in  others  almost  brownish,  corresponding  to  the  granulations.  The  name 
cirrhosis  is  derived  from  this  yellow  appearance.  In  extreme  cases,  how- 
ever, but  little  of  this  colour  is  evident. 

The  intimate  changes  in  structure,  and  the  microscopic  appearances 
in  cirrhosis  of  the  liver  must  now  be  considered.  The  ivhite  tissue  is 
generally  supposed  to  be  made  up  mainly  either  of  fully-developed 
fibrous  tissue ;  or  of  young  connective-tissue  elements  or  embryonic 
tissue  in  process  of  development,  and  chiefly  resulting  from  pro- 
liferation. It  has,  however,  been  described  as  consisting  in  some 
instances  of  the  remains  of  the  vessels,  ducts,  and  other  tissues  which 
have  not  undergone  destruction.  The  fibrous  tissue  infiltrates  the  liver, 
occupying  chiefly  the  capsule  of  Glisson  surrounding  the  smaller 
branches  of  the  portal  vein,  and  the  vaginal  veins,  and  extending  thence 
more  or  less  into  the  interlobular  spaces.  Generall}^  this  material 
presents  numerous  new  vessels  running  through  it,  which  are  stated 
by  Frerichs  to  be  derived  from  the  hepatic  artery ;  and  although 
they  have  some  communication  with  the  portal  vein,  they  seem  to  be 
chiefly  intended  for  the  nutrition  of  the  liver  and  the  secretion  of  bile. 
The  yellow  nodules  correspond  to  lobules  oi-  groups  of  lobules  which  have 
not  yet  completely  disappeared.  The  colour  is  chiefly  due  to  stasis  of 
bile,  owing  to  pressure  upon  the  minute  ducts  ;  it  partly  results,  however,, 
fi-om  fatty  degeneration  of  the  cells.  A  large  proportion  of  these  cells 
have  become  wholly  destroyed,  and  most  of  those  which  remain  are 
greatly  altered,  appearing  shrunken  or  fatty,  or  containing  pigment- 
granules.  The  degeneration  begins  at  the  circumference  of  the  lobules, 
and  extends  towards  their  interior.  The  fibroid  change  rarely  involves 
the  hepatic  lobules  themselves,  but  the  changes  in  them  are  due  to  the 
gradual  compi'ession  to  which  they  are  exposed  by  the  contracting  tissue. 
The  vessels  present  important  changes.  Many  of  the  smaller  branches  of 
the  portal  vein  are  compressed  or  obliterated,  and  its  capillaries  are 
destroyed,  so  that  injection  of  them  from  the  main  trixnk  is  impossible. 
This  trunk  and  the  larger  branches  are  often  dilated,  and  may  be  occu- 
pied by  thrombi.     Sometimes  a  considerable  branch  of  the  vein  is 


CIRRHOSIS  OF  THE   LIVKK.  721 

compies.sed.  The  hepatic  artery  is  also  commonly  dilated,  and  new 
capillaries  form  in  the  fibrous  tissue  ;  frequently  black  pio'ment  is  found 
m  Its  branches.  The  chief  divisions  of  the  hepktic  vein  are  not  altered 
but  many  uf  its  capillary  tributaries  are  obliterated,  and  the  communi- 
cations between  this  vessel  and  the  portal  system  are  more  or  less 
destroyed.  The  remaining  capillaries  are  commonly  in  a  state  of  fatty 
degeneration. 

The  degree  to  which  the  changes  just  described  are  observed  neces- 
sarily difters  considerably  according  to  the  stage  of  the  disease.  In  the 
earliest  period  there  can  be  no  doubt  but  that  the  liver  is  enlaro-ed  and 
it  may  continue  so  for  a  long  time.  At  this  time  the  granular\ppear- 
ance  is  absent  or  but  slightly  marked ;  while  the  entire  organ  is  con- 
gested and  is  described  as  being  occupied  by  a  succuleift,  vascular, 
greyish  material,  consisting  of  young  connective-tissue  elements.  In 
exceptional  instances  a  cirrhosed  liver  is  enlarged,  owing  to  the  co- 
existence of  fatty  or  lardaceous  disease. 

Hypertropldc  cirrhosis  presents  different  characters  from  those  of  the 
atrophic  form.    The  liver  is  enlarged  throughout,  and  may  attain  to 
twice  or  three  times  its  natural  size,  being  also  much  increased  in 
weiglit.     It  retains  its  normal  shape  and  outline,  and  is  tolerably 
.smooth,  but  may  be  more  or  less  irregular  or  somewhat  hobnailed 
Ihe  organ  is  very  dense.     On  section  it  is  seen  that  either  embryonic 
tissue  or  fibroid  tissue  infiltrates  it  in  a  diffused  manner.    In  some  parts 
only  dense  fibrous  tissue  may  be  seen ;  in  others  remnants  of  the  hepatic 
pareuchyma  are  visible,  sometimes  considerable,  scattered  irregularly 
and  of  a  colour  varying  from  orange-yeJlow  to  green.  Hypei'troph'ic 
cirrhosis  IS  said  to  difl^^er  from  the  atrophic  form  in  that  the  change 
begins,  not  m  the  blood-vessels,  but  in  connection  with  the  interlobular 
branches  of  the  bile-ducts,  and  the  branches  occupying  the  pei-ipheral 
parts  of  the  lobules,  fr(mi  which  it  extends,  and  only  involves  the  portal 
vessels  at  a  late  period  ;  it  also  tends  to  implicate  the  lobules  themselves 
ihe  bile-ducts  become  greatly  dilated,  and  their  epithelium  increases  to 
an  extent  sufficient  to  block  up  the  smaller  ducts.    The  hepatic  cells 
become  atrophied,  fatty,  and  more  or  less  filled  Avith  bile-pigment. 

The  effects  of  cirrhosis  outside  the  liver  are  highly  important,  and  are 
visible  on  jjo^t-inorieui  examination,  being  mainly  those  already  men- 
1-ioued  as  resulting  from  obstruction  of  the  portal  circulation.  Con- 
siderable anastomoses  form  in  course  of  time  between  the  ha?morrhoidal 
veins;  and  also  between  the  superficial  branches  of  the  portal  vein  in 
the  liver  and  the  veins  of  the  diaphragm  and  abdominal  walls,  through 
peritoneal  adhesions,  and  along  the  suspensory  ligament. 

Changes  similar  to  those  observed  in  cirrhosTs  of  the  liver  are  not 
unfrequently  met  with  in  other  organs  and  tissues  at  the  same  time. 

A  brief  account  will  now  be  given  of  certain  other  forms  of  chronic 
atrophy  of  the  livei' : — 

1.  As  the  result  of  long-continued  mechanical  congestion  from  heart- 
disease,  the  liver  contracts  and  presents  characters  much  resembling 
those  of  true  cirrhosis,  but  there  is  an  important  difference,  and  the 
atrophy  is  rarely  so  marked  as  in  the  latter  disease.  It  results  from 
].ressure  exerted  by  the  distended  tributaries  of  the  liepatic  vein  upon 
the  contiguous  cells,  causing  their  degeneration ;  hence  the  ceritre  of  the 
liibules  becomes  first  wasted  and  depressed,  while  the  circumference 
l  emains  and  forms  granulations.  Ultimately  extensive  depressions  are 
lu-odnced,  and  more  or  less  proliferation  of  connective  tissue  occurs. 
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Attacks  of  clironic  pen-hepatitis  are  also  common,  wliicli  increase  the 
tendency  towai-ds  atrophy  of  the  organ. 

2.  Dr.  Murchison  described  a  form  of  granular  atrophy,  generally 
independent  of  intemperance,  in  which  the  fibroiis  tissue  is  not  increased, 
and  the  liver  is  softer  than  in  health. 

3.  Atrophy  may  result  from  adhesive  pyie-phlebifis,  in  consequence  of 
which  the  trunk  or  some  of  the  branches  of  the  portal  vein  are  obliter- 
ated. Cicatricial  retractions  are  observed  on  the  surface,  with  corre- 
sponding indui'ation. 

4.  Another  form  of  ati^ophy  of  the  liver  is  that  due  to  chronic  or 
repeated  attacks  of  peri-hepatitis,  which  leads  to  thickening  of  the  cap- 
sule, or  causes  pressure  upon  the  vessels,  while  fibrous  bands  pass  into 
the  interior,  but  there  is  no  granular  appearancje. 

5.  Syphilis  may  lead  to  atrophy  of  the  liver,  either  by  exciting  peri- 
hepatitis ov  simple  interstitial  hepatitis ;  or  as  the  result  of  changes  in 
gummatous  deposits. 

6.  The  last  variety  is  nained  red  atrophy  by  Eokitansky,  or  chronic 
atrophy  by  Ererichs.  It  may  be  associated  with  the  deposit  of  pigment 
in  the  minute  vessels  of  the  liver,  especially  after  prolonged  or  repeated 
attacks  of  malarial  fever :  or  it  sometimes  follows  ulcei'ation  affecting 
the  alimentary  canal.  The  entire  organ  is  wasted,  but  the  condition 
differs  from  true  ciiThosis  in  the  absence  of  any  granulations  on  the 
surface  ;  in  a  section  being  dark-brown  or  bluish-red  and  homogeneous, 
there  being  little  or  no  indication  of  lobules  ;  and  in  the  consistence 
being  less  firm.  The  hepatic  cells  are  often  diminished  in  size,  and 
filled  with  brown  pigment-granules.  The  ramifications  of  the  poi^tal 
vein  are  destroyed,  its  branches  ending  in  ctecal  ckib-shaped  extremities. 

SYMfTOMS.- — In  all  the  different  foi^ms  of  contracted  liver  just  de- 
scribed, the  chief  diagnostic  clinical  indications  are  derived  from  the 
evidences  of  interference  with  the  jjortal  circulation ;  and  from  the 
signs  afforded  on  physical  examination.  There  are,  however,  additional 
symptoms  resulting  from  derangement  of  the  secretory  function  of  the 
liver ;  and  others  evidencing  more  or  less  marked  constitutional  dis- 
tui'baiice. 

In  the  early  stage  of  atrophic  cirrhosis  it  is  customary  to  describe  a 
train  of  symptoms  which  set  in  insidiously  as  a  rule,  but  in  reality  they 
are  merely  those  of  congestion  of  the  liver  with  gastro-enter-ic  disorder, 
such  as  local  discomfort  or  uneasiness  ;  dyspeptic  disturbances  ;  sickness 
or  retching,  especially  in  the  morning- ;  constipation  or  diarrhoea.  Though 
it  might  be  suspected  that  cirrhosis  was  being  set  up,  should  such  symp- 
toms arise  in  association  with  abuse  of  alcohol,  there  is  nothing  charac- 
teristic about  them.  Occasionally  the  disease  begins  with  severe  local 
symptoms,  indicating  acute  hepatic  congestion,  catarili  of  the  bile-ducts, 
and  gastro-enteritis,  accompanied  with  pj-rexia.  For  a  time  there  are 
physical  signs  of  enlai-gement  of  the  liver.  As  the  case  advances 
more  or  less  of  the  consequences  of  piortal  obstriiction  are  observed, 
namely,  ascites,  often  extreme  in  amount ;  enlargement  of  the  super- 
ficial veins  of  the  upper  part  of  the  abdomen,  especially  on  the  right 
side;  gastro-enteric  congestion  and  catai'rh ;  occasionally  hsemorrliage 
from  the  stomach  or  intestines ;  haBmori'hoids ;  and  enlai-gement  of  the 
spleen.  Digestive  disturbances  are  usually  prominent,  being  due  both 
to  the  state  of  the  alimentary  canal,  and  to  deficiency  or  unhealthy 
quality  of  the  bile.  Although  painful  sensations  over  the  hepatic 
region  are  sometimes  present  in  the  early  stages,  when  the  disease  is 
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advanced  tliere  is  I'arely  much  iineasiness,  if  any ;  there  may  be  local 
tenderness,  wliich  is  chiefly  due  to  peritonitis  or  peri-hej^atitis.  Jaundice 
also  is  but  seldom  a  prominent  symptom,  being  often  entirely  absent,  bat 
more  or  less  yellow  discoloration  is  observed  in  many  cases  from  time  to 
time,  especially  at  the  early  period,  mainly  due  to  hepatic  congestion, 
catarrh  of  the  ducts,  or  pressui'e  of  enlarged  glands  in  the  j^ortal  fissure 
upon  the  main  duct.  Extreme  jaundice  occasionally  results  from  peri- 
hepatitis ;  or  it  appears  towards  the  termination  of  a  case  of  cirrhosis, 
independently  of  any  obstruction.   The  stools  almost  always  contain  bile. 

Hypertrojihic  cirrhosis  is  said  to  differ  clinically  from  the  atrophic 
form  in  that  jaundice  is  an  early  and  marked  symptom,  often  becoming 
very  intense,  and  being  persistent,  though  variable  in  degree  ;  while  the 
signs  of  portal  obstruction  are  either  absent,  or  only  come  on  at  a  late 
period,  and  even  then  the  ascites  is  slight.  Cerebral  and  other  toxtemic 
symptoms  are  also  prominent.  The  spleen  is  generally  enlarged.  In  my 
experience  of  cases  of  hypertrophic  cirrhosis  the  distinctions  just  men- 
tioned have  been  by  no  means  constant  or  definite. 

Physical  signs. — The  signs  of  atrophic  cirrhosis  are  : — 1.  Diminution 
in  area  of  hepatic  dulness,  in  proportion  to  the  degree  of  contraction. 
2.  Granulation  or  nodulation  of  the  surface  of  the  liver,  with  a  feeling 
of  hardness  ;  in  short,  the  tactile  characters  described  under  the  morbid 
iinatomy.  Sometimes  the  edge  of  the  liver  can  be  grasped  between  the 
thumb  and  fingers,  and  the  changes  thus  readily  realized.  3.  Occa- 
sionally friction-sound.  Ascites  often  obscures  the  examination,  but 
under  such  circumstances  the  organ  can  frequently  be  easily  felt  after 
paracentesis  :  or  even  by  suddenly  pressing  down  upon  it.  It  must  be 
rememljercd  that  in  some  instances  the  liver  is  not  materially  altered  in 
dimensions,  or  that  thei'e  may  even  be  enlargement  of  the  organ,  but 
the  nodulated  surface  can  then  generally  be  readily  recognized.  In  the 
liypertropJiic  form  of  cirrhosis  the  liver  is  found  by  palpation  and  percus- 
sion to  be  more  or  less  enlarged,  sometimes  enormouslj' ;  regular  in  form, 
with  a  sharp  anterior  margin  ;  and  very  hard. 

The  constitutional  symptoms  are  frequently  very  marked  in  advanced 
cases  of  cirrhosis,  there  being  considerable  emaciation  and  weakness  ;  a 
peculiar  sallow,  earthy  complexion  ;  a  dry  harsh  skin  ;  and  general  flabbi- 
ness  of  tissues.  Purpuric  spots  and  blotches  on  the  skin  are  sometimes 
visible,  and  there  may  be  extensive  ecchymoses,  or  hiemorrhages  from 
inucous  sui'faces  may  take  place.  The  urine  often  yields  sediments  of 
uric  acid  and  urates,  and  uroerythrin  is  present  in  some  cases. 

Course  and  Thrminations. — The  2jrog)-ess  of  cirrhosis  is  generally  very 
chronic,  but  it  may  run  a  tolerably  rapid  course  from  the  first  appear- 
iince  of  distinctive  symptoms.  Sometimes,  even  after  sei'ious  symp- 
toms have  appeared,  great  improvement  may  take  place,  so  that  the 
patient  may  feel  as  if  almost  or  quite  restored  to  health,  and  may  live 
for  many  years  if  he  exercises  jiroper  care.  In  most  cases,  however, 
cirrhosis  leads  to  a  fatal  issue.  The  chief  modes  of  death  are  from 
gradual  asthenia  and  exhaustion ;  jaundice  with  typhoid  and  cerebral 
.symptoms  ;  lung-complications  ;  acute  peritonitis  ;  or  hasmorrhage  from 
the  alimentary  canal.  It  must  be  remembered  that  the  more  serious  of 
these  events  are  liable  to  occur  at  anytime. 

The  other  forms  of  contracted  liver  only  differ  clinic'ally  from  atrophic 
cirrhosis  in  the  circumstances  under  which  they  arise  ;  and  in  the 
physical  characters  presented  by  the  liver  on  palpation,  if  the  organ  can 
be  felt.  In  the  variety  due  to  peri-hepatitis,  considerable  j^ain  and 
tenderness  are  generally  complained  of  from  time  to  time. 
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VII.  Syphilitic  Disease. 

Tlie  morbid  conditions  of  the  livei"  which  may  result  from  syphilis 
are : — 1.  Albuminoid  disease.  2.  Peri-hepatitis  and  its  consequences. 
3.  Simple  interstitial  hepatitis,  leading  to  general  atrophy  and  indura- 
tion. 4.  Gummatous  hepatitis,  in  Avhich  syphilitic  gunimata  are  formed 
more  or  less  extensively,  undergoing  degenerative  changes,  and  becom- 
ing surrounded  by  a  dense  fibrsid  tissue,  from  which  processes  extend 
towards  the  surface  of  the  organ  in  various  directions.  These  growths  are 
rounded  or  irregular  in  form ;  usually  numerous,  and  often  grouped  in 
clusters  ;  varying  in  size  from  a  pin's  head  to  a  chestnut ;  opaque  andbulf- 
coloured ;  and  very  tough.  They  may  soften  in  the  centre,  or  become 
calcified  or  absorbed.  The  liver-tissue  becomes  destroyed  ;  and  deep 
cicatricial  depressions  or  furrows  are  seen  on  the  surface  of  the  organ, 
giving  rise  to  a  lobulated  appearance.  During  life  the  characters  of  the 
liver  may  often  be  deteTminedhj physical  examination,  in  the  gummatous 
foi'm  the  organ  becoming  enlarged  slowly,  until  it  may  ultimately  reach  an 
enormous  size,  at  the  same  time  being  irregular  in  foi-m.  Pain  is  fre- 
quently experienced,  with  tenderness ;  and  sometimes  signs  of  obstruc- 
tion of  the  bile-ducts  and  portal  vein  appear.  There  may  be  such 
marked  wasting  and  cachectic  symptoms,  that,  taken  with  a  much  en- 
larged and  nodular  liver,  cancer  may  be  simulated.  The  progress  is 
usually  very  chronic. 

VIII.  Tuberculosis. 

Tubercle  is  usually  observed  in  the  liver  only  in  connection  with 
general  acute  miliary  tuberculosis.  Occasionally  it  is  secondary  to 
chronic  tubercular  disease  in  other  parts.  The  tubercle  may  break  down 
and  form  small  cavities.  Clinically  the  disease  cannot  be  recognized 
with  any  certainty.    The  liver  is  usually  enlarged. 

IX.  Rickety  Liver. 

It  will  be  sulScient  to  mention  this  form  of  diseased  liver,  which  has 
been  specially  recognized  by  some  authorities,  as  it  has  been  already 
discussed  under  I'ickets. 


Chapter  L. 

AFFECTIONS  OF  THE  GALL-BLADDER. 

The  morbid  conditions  to  which  the  gall-bladder  is  liable  need  only  be 
briefly  indicated.  Most  of  them  cause  enlargement  of  the  organ,  and  it 
is  important  to  be  able  to  recognize  the  distinctive  clinical  characters  of 
each  form  of  enlargement. 

1.  Distension  with  bile. — "When  anything  obstructs  the  common 
bile-duct,  such  as  a  gall-stone,  the  gall-bladder  becomes  filled  with  bile, 
and  may  attain  enormous  dimensions.  There  will  then  be  the  usual  signs 
of  obstructive  jaundice,  with  enlargement  of  the  liver ;  while  the  gall- 
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bladaer  is  perceptible  as  a  riucfcuatiiig  tumour,  sometinaes  reaching,  nearly 
to  tlie^iliac  crest,  and  being  generallj  somewhat  tender  ^ 
the    inTl  sup.uiUT.ON.-The  mucous  membrane  of 

the  gall  bladder  is  liable  to  simple  catarrh,  or  to  croupous  or 
diphtheritic  inflammation,  like  otlier  mucous  surfaces;  but  the  most 
important  form  of  acute  inflammation  is  that  which  is  attended  with  the 
oTSl  nZnir'  particularly  results  from  irritation 

Inf  I    li  by  gall-stones,  or  from  obstruction  of  the  cystic 

duct  by  these  bodies.  The  condition  is  clinically  indicated  by  a  lery 
painful  and  tender  fluctuating  enlargement  of  the  gall-bladder  which 
n.ay  ultimately  assume  the  characters  of  an  abscess,"or  may  even  burst 
accompanied  w,th  marked  rigors  and  pyrexia,  the  latti  tendii  o-  to 
becoineof  a  hectic  type.  The  inflammation  is  often  preceded  by  signs 
of  gail-stones;  but  there  is  neither  jaundice  nor  hepatic  enlarge^enra 


y.  Chronic  inelammation— Hydrops  vesica  felled— Dropsv  of  the 
''•^'"^^^  obstructed  for  a  long  period,  the 

of  a"c le ;      '  ■•^T"^'^'''"^  to  the  aciumulat  on 

tion  t  ;  7'"""      'y'''''^'f^'^'  the  product  of  unhealthy  secre- 

J^.T"""V''f'"''  P^'''^'^^^'  ^^'^^•"y  of  chronic 

cataiih.  vNhile  its  walls  become  much  thinned  and  atrophied  The 

"ilT'-'vlT  '^i^**^"^^^^^'  ^"^^  of^en  attains  an  extreme  size;  but 

t_l  eieislittJeor  no  pam  or  fever;  while  jaundice  is  absent;  and  the 
ii  cr  IS  not  enlargexl.  Occasionally  the  course  of  events  is  different 
Ihe  iquid  portion  of  the  contents  of  the  gall-bladder  becomes  absorbed, 
eav  ng  an  inspissated  substance,  in  which  calcareous  salts  are  deposited  • 
t  on  '^  ll  ""^^^^'f /^"^l^emng  and  contraction  from  chronic  inflamma^ 
tion  ,  and  ultimately  a  farm  puckered  mass  is  left,  enclosing  a  chalky  „ulp 
4.  AccLiMUL.ynoN  of  UALL-STOXES.-Gall-stones  are  of^en  present  n 

SistSce      T  ^"^^  '^^'^'^'^^    «f  tbeir 

existence.     In  some  instances,  however,  and  especially  when  they  are 

ve  y  numerous  and  large,  they  cause  local  uneasy  or  painful  sensations 

whu^h  are  increased  after  food,  or  after  much  "exertion  or  jolting  as 

^':::^T^''''Tr^  and  other  parts  ;  anc;some'timS 

much  general  discomfort  and  depression.    Occasionally  also  they  cive 
se  to  severe  symptoms  from  time,  to  time,  bv  attempting  to  emter 
Tllv^'         f       """'^  «^bsequently  falling  back  into  the  gall-bladder. 
surf-Lr/l'    I'l  inflammation  or  ulceration  of 'the  mucoas 

smtace,  the  latter  ending  sometimes  in  perforation,  or  givino-  rise  to 
PVx^mia.  In  rare  instances  such  a  number  of  calculi  collect,  that  they 
torm  a  tumour,  even  of  considerable  size,  having  the  general  characters 
mZ^"^^!!^  8^11-bladder,  as  regards  position,  shape,  and  mobility,  but 

lesenfang  the  following  distinctive  characters;-!.  The  tumoui  feels 
exllZ  sometimes  nodulated  2.  On  palpation  a  peculiar  sensation  is 
expeiienced,  owing  to  the  rubbing  together  of  the  calculi,  compared  to 
that  produced  by  grasping  a  bag  containing  nuts  or  pebbles.  3.  A 
CO   esponding  sound  may  be  heard  on  auscultation ;  and  occasionally  loud 

at  ting  is  perceptible  on  shaking  or  moving  the  patient.  Now  and  then 
ouil  peritonitis  is  excited  in  cases  of  this  kind,  so  that  the  gall-bladder 
becomes  adherent  and  faxed.  When  a  tumour  due  to  gall-stones  jSsts, 
le  are  necessarily  more  marked  subjective  sensations,  such  as  weight 
■UKl  uneasiness,  especially  on  moving  from  side  to  side.  The  proo-ress  of 
^^ese  cases,  as  well  as  the  growth  of  the  enlargement,  is  very  slow  and 
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5.  Cancer. — The  signs  of  this  rare  disease  are  : — 1.  Lancinating  pains, 
with  nrnch  tenderness,  in  the  region  of  the  gall-bladder.  2.  A  tumour, 
having  more  or  less  of  the  characters  of  enlarged  gall-bladder,  but  usually 
feeling  firm,  resistant,  irregular  and  nodulated,  without  the  peculiar 
sensation  of  gall-stones  ;  being  adherent  and  fixed;  and  growing  rapidly. 
There  are  always  evidences  of  cancer  in  other  parts  ;  with  well-marked 
cancellous  cachexia.  A  fistulous  communication  with  the  intestines  is 
often  established.  Gall-stones  are  usually  present  in  the  gall-bladder. 
Jaundice  and  vomiting  are  common  symptoms. 


Chapter  LI. 

GALL-STONES— BILIARY  CALCULI— CHOLELITHIASIS. 

Etiology  and  Pathology'. — There  is  considerable  uncertainty  as  to  the 
mode  of  origin  of  gall-stones.  The  chief  views  may  be  thus  stated : — 
I.  That  they  are  merely  the  result  of  inspissation  and  concentration  of 
bile.  2.  That  they  depend  upon  certain  biliary  ingredients  being  in  ex- 
cess, especially  cholesterin  and  colouring  matters.  3.  That  the  bile  has 
some  abnormal  chemical  composition,  either  when  first  formed,  or  as  the 
consequence  of  subsequent  changes,  which  prevents  it  fi'om  holding 
certain  elements  in  solution,  and  hence  they  are  deposited.  Thus  calculi 
have  been  attributed  to  deficiency  of  soda,  with  excessive  acidity  of  the 
bile ;  excess  of  lime  causing  a  separation  of  pigments ;  decomposition  of 
the  salts  of  soda  with  the  biliary  acids  ;  or  decomposition  of  the  biliary 
acids  themselves,  with  consequent  precipitation  of  cholesterin  and  pig- 
ments. 4.  That  they  originate  in  phigs  of  mucus,  epiihelium,  or  foreign 
bodies,  upon  which  the  ingredients  of  the  bile  are  afterwards  deposited 
as  a  nucleus.  It  is  highly  probable  that  each  of  these  views  is  correct  in 
different  cases,  and  when  once  the  formation  of  a  gall-stone  has  com- 
menced, its  increase  may  be  due  to  some  other  cause  than  that  which 
originated  it  in  the  first  instance.  There  can  be  no  doubt  but  that  a 
catarrhal  state  of  the  gall-bladder  and  ducts  favours  the  production 
of  calculi,  either  by  inducing  stagnation  of  bile ;  or,  as  some  believe, 
by  the  mucus  then  formed  favouring  decomposition  of  this  secretion,  or 
impregnating  it  with  carbonate  of  lime.  This  decomposition  has  also 
been  attributed  by  Thudichum  to  the  absorption  of  some  ferment  from 
the  intestines. 

There  are  some  imj^ortant  predispiosing  causes  of  gall-stones,  namely, 
advanced  age;  the  female  sex;  sedentary  habits  ;  habitual  constipation; 
over-indulgence  in  animal  food  and  in  stimulants ;  and  organic  diseases 
of  the  liver,  gall-bladder,  or  bile-ducts,  interfering  with  the  escape  of 
bile.  Biliary  calculi  have  also  been  attributed  to  drinking  water  con- 
taining excess  of  lime,  but  on  no  adequate  grounds. 

Anatomical  Characters. — By  far  the  most  frequent  original  seat  of 
biliary  calculi  is  the  gall-bladder,  but  they  may  also  be  formed  in  any 
portion  of  the  bile-ducts,  or  even  in  the  liver  itself.  The  number  varies 
from  one  to  hundreds  or  thousands ;  usually  several  are  found.  There 
is  also  a  wide  range  as  to  size,  this  being  in  an  invei'se  ratio  to  the 
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nnmlxn;;  several  are  sometimes  cemented  together,  so  as  to  form  a  laro-e 
coneretH.n.    (Jr,.-n,ally  most  of  the  calculi  are  round  or  oval  Ui  \d  S 
numerous,  .nvn,y  to  nu.tual  friction  they  become  worn  and  anoaJ^ 
presenting  ,iat  or  concave  facets,  or  occasionally  actual  artic^tlat  ons' 
When  ormed  ui  the  ducts  they  exhibit  curious  iapes/bcino.  branched 
or  coral-hke.    As  a  rule  gall-stones  have  a  brownish^r' gpeenistyel  o" 
colour,  and  are  opaque,  but  they  present  an  endless  variety  of  i^  s  ^raZ 
mg  from  white  to  black,  blue,  green,  red,  and  other  colours  accor  fe,. 
o  their  composition;  occasionally  they  are  somevvhat  transln^cmt   Tl  "v 
frequently  have  a  greasy  or  saponaceous  feel,  with  a  waxy,  bS  le  con 
sistence,  being  rcaddy  cut  or  crushed;  sometimes  they  a;e  very  h^n 
Most  „t  them  sink  in  water  when  recent,  but  some  float,  and  most  -a?  ' 
stones  will  ,  o  so  after  having  been  dried.    The  structufe  i'  ilT^iomo- 
geneous  and  uniform.    In  the  majority  of  cases,  after  a  ct  cuius  has 
existed  for  some  t  me  a  section  reveals  distinctly  three  par  namS 
from  within  out-the  nuclens,  of  which  there  niay  L  more  tLan  o^r the 

bu  ot^  l^  V  .  r  n  f  '"'T''  l^^i^g-^^^-ally  smooth  externally, 
TruL  tt  1  '  ,  ;V  t"berculated  and  warty. 

aiule  the  laj  e rs  become  lighter  in  colour  from  the  centre  towaixls  the 

ir^stc^'^^^f  •  "r^^^"^^^  ^  ^^^^^^^'^^  caicui*;:;;:^^^^: 

a  cijstailme  aspect.    Ihe  chemical  composition  is  very  variable  but  the 
most  common  ingredients  are  cholesterin  and  bile-pigS    with  a  Htt  c 
hme  or  magnesia     To  these  may  be  added  biliary  and 'fS  rVc  ds 
T''^  li-e^  -odihedbile-pigmentJ;  phos^^Lt^^:: 
bouates  ,  s  ilts  of  soda  or  potash  m  small  proportions;  and  metals  /iron 
copper,  and  manganese).    The  nucleus  is  often  made'  up  of  mucui  ami 
epithelium,  and  the  former  material  may  also  unite  the  diffeS 
ihe  appearances  differ  according  to  the  composition,  whichi  not  Set 
aiib  uniform  even  in  the  same  layer.    It  is  quite  impossible  to  descrSc 
the  characters  corresponding  to  the  various  ingredients  butTt  maTbe 
stated  generally  that,  in  proportion  to  the  amount  of  cholestr4r Xdi  a 
calculus  contains,  it  is  whiter,  more  transparent,  crystalline  rradia  ed 
and  lamellar,  and  of  lighter  specific  gravit^j-  J&taume  oi  ladiated 

sand  or  gravd  is  not  uncommonly  met  with,  consistinc  either 
of  cl  olesterm  bile-pigment,  or  black  j^igmentaiy  matter. 

mav  be^S  ,1'""'  '"Y]  ^-^^^^^^  ^«  ^^P  by  gall-stones 
ScL  tio     w   1   .0^^     "  Irritation,  inflammation,  suppuration,  or 

^all  ll  1  '  consequent  pyaemia  or  perforation,  aflecting  either  the 

gall-bladder  or  ducts;  perforation  taking  place  in  different  directioit 
i^^X";^^^:'^  ''  the  stomach,  duodenum,  or  peritoneum,  or  exte  na  y 
t^l^f  T7^^"''^^'  ^-^^^^^^'"^t^  *be  colon,  portal  vein,  pie  u^^, 
pehis  of  the  right  kidney,  or  vagina.  Pern.anent  fistula-  may  be  left 
2.  Inflammation  and  abscesses  in  the  liver,  if  lodged  there  •  or  the  fLni 
b  the  rivT^rTf,       "^^r  Obstruction  of  som^  S  \t  Z  ts^ 

Z.Tn         '  f  hepatic,  cystic,  or  common  bile-duct,  with  the 

usual  conseqaeiices.    4.  Obstruction  of  the  intestines  bv  a  lar.  e  calcu  us 
or  an  agglomeration,  this  having  probably  entered  thVou^lA  fis  idon' 
communication  from  the  gall-bladder.  o.^nflamma 
gangrene  of  the  bowel,  with  consequent  perforation  ^^I'^ti"",  01 

indicr'tr'"^*  ""t;"'''^  *°  ^^"■'"''^'^  l^^-^  tbose  symptoms  which 

£™  or  Pr'^'^T"^  a  gall-stone  along  the  bile-duct  to  the  intestine- 
attr k  nf  l  ^   I-  being  usually  severe,  but  not  always.  An 

attack  of  hepatic  colic  begins  with  a  sudden  intense  pain  in  the  ri.vlit 
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hypochondritim,  in  some  cases  most  excruciating,  often  coming  on  just 
after  a  meal  or  after  effort ;  it  is  described  as  constricting,  griping,  tear- 
ing, burning,  or  boring,  and  shoots  over  the  abdomen,  round  the  side  to 
the  back,  or  towards  the  right  shoulder.  The  patient  is  doubled  np  and 
rolls  about  just  as  in  ordinary  colic,  groaning  or  screaming,  and  pressing 
upon  the  abdomen,  which  gives  some  relief,  there  being  generally  no 
tenderness  at  first.  The  pain  may  subside,  leaving  a  dull  aching,  but 
urgent  paroxysms  recur  at  intervals.  The  attacks  are  accompanied  with 
much  exhaustion  ;  signs  of  collapse,  which  may  be  extremely  grave  and 
accompanied  with  rigors  ;  a  distressed  and  anxious  expression  of  coun- 
tenance ;  faintness,  which  may  end  in  actual  syncope  ;  and  cramps  of  the 
abdominal  muscles.  Thei'e  is  no  pyrexia  usually,  but  occasionally  a  sharp 
feb^ile  paroxysm  occurs.  Sympathetic  vomiting  is  frequently  present ; 
and  sometimes  hiccup  is  a  distressing  symptom.  Among  occasional 
symptoms  are  observed  spasmodic  tremors  or  actual  convulsions,  and 
marked  rigors.  In  the  course  of  a  day  or  two,  or  even  sooner,  should 
the  gall-stone  reach  the  common  duct,  as  a  rule  the  usual  signs  of  obstnic- 
tive  jaundice  are  developed,  which  may  become  intense,  the  duration  of 
the  jaundice  depending  upon  that  of  the  obstruction.  When  the  cal- 
culus reaches  the  duodenum  the  suffering  generally  subsides  suddenly, 
with  a  feeling  of  intense  relief,  and  then  the  jaundice  gradually  disap- 
pears. In  the  great  majority  of  cases  biliary  calculi  pass  along  the 
intestinal  canal,  and  are  discharged  in  the  fagces,  sometimes  in  great 
numbers,  without  producing  any  further  mischief,  and  they  may  be 
detected  by  washing  the  stools  through  a  sieve  or  through  muslin.  Very 
rarely  they  pass  into  the  stomach,  and  are  vomited. 

There  are  a  few  points  of  practical  importance  which  require  notice. 
The  intensity  of  the  pain  is  by  no  means  necessarily  in  proportion  to  the 
•size  of  a  gall-stone,  but  rather  depends  upon  its  angular  shape.  It  usually 
diminishes  when  the  concretion  reaches  the  common  duct,  because  this 
is  larger  than  the  cystic  duct,  but  it  increases  again  as  the  orifice  into 
the  duodenum  is  approached.  Jaundice  is  not  a  necessary  accompani- 
ment, or  it  may  be  but  slight,  because  when  the  calculus  is  angular  in 
form  it  leaves  room  for  the  bile  to  flow  by,  or  its  passage  is  sometimes 
too  rapid  to  allow  of  the  appearance  of  jaundice ;  on  the  other  hand,  this 
symptom  may  become  persistent  and  extreme,  owing  to  the  permanent 
impaction  of  a  gall-stone.  It  is  very  important  to  look  for  biliary  cal- 
culi in  the  stools,  as  by  their  shajDe,  number,  and  size  an  opinion  can 
often  be  arrived  at  as  to  whether  any  remain  behind  in  the  gall-bladder, 
while  at  the  same  time  their  characters  are  recognized.  After  one  large 
gall-stone  has  escaped,  other  smaller  ones  often  follow  without  causing 
any  j^articular  disturbance.  Sometimes  the  pain  subsides,  but  no  cal- 
culus is  passed,  because  it  returns  to  the  gall-bladder.  Pain  and  sore- 
ness may  remain  after  the  escape  of  a  concretion  into  the  duodenum, 
owing  to  nervous  irritability  on  the  part  of  the  patient,  or  to  local  irri- 
tation of  the  nerves  ;  or  inflammation  may  be  excited,  indicated  by  pain 
and  tenderness,  with  fever.  The  symptoms  of  hepatic  colic  are  occa- 
sionally merely  due  to  the  passage  of  grit  or  inspissated  bile.  An  attack 
may  end  fatally,  from  the  mere  intensity  of  the  pain  and  collapse,  quite 
irrespective  of  the  serious  morbid  changes  which  a  gall-stone  is  liable  to 
.set  up,  any  one  of  which  may  cause  death. 
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Chapter  LII. 

GENERAL  DIAGNOSIS,  PROGNOSIS,  AND  TREATiMENT  OP 
CHRONIC  HEPATIC  AFFECTIONS. 

I.  D[A(;nosis. 

The  main  factors  wliich  as.sist  in  the  diagnosis  of  chronic  hepatic 
diseases,  both  from  other  affections  and  from  each  other,  are  as 
follows  : — I.  The  general  history  of  the  patient  may  reveal  some  known 
cause  of  certain  liver-complaints,  especially  abnse  of  alcohol  ;  over- 
eating, with  deficient  exercise  and  general  luxnriotis  habits  ;  prolonged 
residence  in  tropical  climates  or  in  malarial  districts  ;  the  previous  occur- 
rence of  dysentery  or  ague  ;  or  sy]:)hilitic  infection.  Family  liidory  may 
aft'ord  some  aid  in  diagnosis,  especially  if  indicating  a  cancerous  taint  ; 
while  in  some  cases  the  of/e  and.se,^!  of  the  patient  also  deserve  cmisidera- 
tion.  2.  The  constitutional  condition  is  highly  important.  Thus  there 
may  be  some  disease  with  which  lardaceous  or  fatty  liver  is  likely  to 
be  associated  ;  or  signs  of  tlu'  cancerous  cacliexia,  of  syphilis,  or  of 
cirrhosis  may  be  evident.  On  the  other  hand,  the  absence  of  any  con- 
stitutional disturbance  is  sometimes  sei'viceable  in  diagnosis.  M.  The 
presence  or  absence  of  symptoms  referable  to  the  liver,  as  well  as  tlieii' 
nature,  intensity,  and  the  history  of  their  progress,  desei've  cai'eful 
attention,  especially  as  regards  pain  and  tenderness  ;  jaundice  ;  and 
ascites  or  other  evidences  of  portal  obstruction.  4.  Fhysical  examina- 
tion is  of  course  of  essential  valne.  This  will  be  presentlv  more  fully 
alluded  to.  '>.  The  state  of  otJier  organs  may  afford  much  aid  in 
diagnosis,  especially  by  revealing  local  manifestations  of  some  consti- 
tutional disease,  for  instance,  cancer  of  the  stomach,  oi'  waxy  kidney; 
■or  of  some  morbid  condition  with  which  hepatic  changes  ai'e  likely 
to  be  associated,  especially  ulceratioh  in  some  part  of  the  alimentary 
canal,  gastro-entei'ic  catari-h,  or  disease  (.)f  the  heart  obstructing  the 
circulation,  (j.  The  rapidiiy  of  the  progress  of  a  case  np  to  the  time 
when  it  is  first  seen  ;  its  subsequent  course  :  and  the  results  of  treatnieiif, 
a,re  to  be  taken  into  account  in  doubtful  cases. 

PJiysical  examination  demands  special  attention,  particularly  in  de- 
tecting and  making  out  the  characters  of  enlargements  or  contractions 
of  the  liver;  and  of  enlargements  of  the  gall-bladder.  For  diff'erential 
diagnosis  of  hepatic  enlargements  the  following  points  must  be  noted, 
and  in  the  description  of  each  individual  disease  an  endeavour  has  been 
made  to  arrange  the  characters  in  the  same  order  ; — a.  The  extent, 
direction,  and  I'apidity  of  growth,  h.  Whether  the  liver  is  noi'mal  in 
shape  and  outline;  or  if  it  presents  outgrowths  or  iiTcgularities.  c.  The 
conditions  of  the  surface  and  mai'gins,  as  to  smoothness,  nodulation.  &c. 
d.  The  degree  of  resistance  and  other  sensations  afforded  by  the  liver 
generally,  as  well  as  by  any  special  prominences,  including  fluctuation 
and  hydatid-fremitus.  e.  Whethei'  thei-e  is  any  evidence  of  local 
peritonitis,  indicated  by  friction-fremitus  or  sound,  or  by  adliesion  of 
the  liver  with  the  abdominal  wall.  /.  Now  and  then  it  is  re<juisite  to 
use  the  exploratory  trochar  or  aspirateur  for  diagnostic  purposes.  The 
characters  to  be  observed  in  connection  witli  contractions  oi  the  liver,  and 
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abnormal  conditions  of  the  gall-bladder,  have  been  sufficiently  indicated 
in  their  respective  descriptions.  It  is  necessary  to  add  with  regard  to 
the  gall-bladder,  that  it  should  always  be  noticed  whether  this  is  altered 
alone  or  along  with  the  liver,  and  vice  versa,. 

It  may  be  useful  to  enumei"ate  here  the  causes  of  enlarged  liver.  The 
ordinary  forms  are  due  to: — I.  Congestion,  especially  mechanical. 
2.  Accumulation  of  bile  and  its  consequences.  3.  Albuminoid  disease. 
4.  Fatty  infiltration.  5.  Hydatid  disease.  6.  Cancerous  and  other 
growths.  7.  Acute  hepatitis,  especially  when  ending  in  suppuration. 
8.  Cirrhosis  in  its  early  stage  ;  and  the  hypertrophic  foi^m.  As  rare 
causes  may  be  mentioned : — 9.  Simple  hypertrophy.  10.  Syphilitic 
gummatous  hepatitis.  11.  Tubercle.  12.  Lymphatic  growths.  13.  A 
peculiar  enlargement  associated  with  vitiligoidea.  14.  Rickets.  It 
must  be  remembered  that  the  liver  may  be  enlarged  by  a  combination 
of  certain  of  the  conditions  just  mentioned. 

The  chief  practical  difficulties  in  arriving  at  a  diagnosis  which  have 
come  under  my  notice  are  as  follows  : — 1.  Hepatic  enlargement,  and 
sometimes  even  changes  in  shape  and  other  characters  of  the  liver,  may 
be  simulated  by  the  normally  large  size  of  the  organ  in  children  :  con- 
genital malformation  ;  pressure  by  a  rickety  or  otherwise  deformed 
thorax,  or  as  the  result  of  tight-lacing ;  depression  by  vaiious  morbid 
conditions  within  the  chest,  especially  pleuritic  effusion,  and  tumours 
or  othei  causes  of  downward  displacement,  which  may  be  acute ;  or 
elevation  towards  the  chest  by  abnormal  conditions  within  the  abdomen. 
On  the  other  hand,  morbid  changes  affecting  the  liver  may  be  obscured 
by  distension  of  the  colon  with  gas,  which  may  even  give  rise  to  signs 
simulating  atrophy  of  the  organ.    The  liver  is  also  occasionally  displaced 
in  such  a  way  that  its  anterior  edge  is  directed  forwards,  so  that 
atrophy  is  simulated.    In  rare  instances  this  oi'gan  is  movable,  being 
felt  in  the  lower  part  of  the  abdomen,  and  its  position  being  altered  by 
manipulation  and  change  of  posture.   2.  Morbid  states  of  other  structures 
often  give  rise  to  signs  of  hepatic  derangement ;  or,  on  the  contrary,  they 
may  put  these  in  the  backgroand.    Thus,  enlargement  of  the  liver  may  be 
simulated  by  a  rigid  and  conti'acted  state  of  the  right  rectus  abdominis 
muscle ;    inflammation    and   suppuration   in   the    abdominal    walls  ; 
accumulation  of  fisces  in  the  colon ;  or  by  a  tumour  in  connection  with 
the  I'ight  kidney,  supra-renal  capsule,  or  peritone^im,  especially  the 
great  omentum.    Again,  a  neighbouring  disease,  particularly  scirrhus  of 
the  head  of  the  pancreas,  often  interferes  with  the  escape  of  bile  from 
the  liver,  and  thus  leads  to  its  enlargement,  accompanied  with  jaundice. 
The  co-existence  of  ascites,  or  of  chronic  peritonitis  with  eff'usion, 
frequently  renders  physical  examination  unsatisfactoiy.    The  use  of  the 
aspirateur  is  then  most  serviceable,  in  order  to  remove  the  fluid ;  and 
also  the  plan  of  making  sudden  pressure  over  the  liver.     Not  uncom- 
monly disease  of  the  liver  is  obscui-ed  by  symptoms  referable  to  a  morbid 
state  of  some  other  organ,  for  example,  cancer  of  the  stomach  ;  and  it 
often  itself  gives  rise  to  sexnous  disturbance  of  the  alimentary  canal. 
Occasionally  the  liver  is  affected  along  with  other  organs  and  structui'es 
in  the  abdomen,  particularly  in  cases  of  cancer,  and  then  it  is  frequently 
impossible  to  make  out  distinctly  what  parts  are  actually  involved.   It  is 
sometimes  difficult  to  distinguish  between  an  enlarged  liver  and  pleuritic 
effusion  or  a  tumour  in  the  chest  ;  and  these  conditions  may  exist 
together.    3.  Sometimes  the  liver  becomes  so  enormous,  especially  as 
the  result  of  hydatid  disease,  that  it  fills  the  abdomen,  and  hence  it  be- 
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comes  iiii]K)Ssible  to  determine  exactly  where  the  eiihirgement  eonimencetl. 
In  sueli  cases  the  history  of  its  growth,  as  regards  the  region  from  which 
it  started  ;  and  perhaps  the  greater  prominence  of  the  enlargement  ovei' 
the  hepatic  region,  may  clear  np  the  difficnlty.  4.  In  some  instances 
the  liver  is  the  seat  of  two  or  more  distinct  morbid  conditions,  the  signs 
being  modified  accordingly,  such  as  cirrhosis  with  fatty  or  albuminoid 
disease.  5.  With  regard  to  individual  diseases  of  this  organ,  it  may  be 
mentioned  that  Injdaiid  liuiioicr  is  liable  to  be  confounded  with  distended 
gall-bhulder  ;  soft  cancer ;  right  pleuritic  effusion ;  hepatic  abscess 
which  has  become  chi-onic  ;  aneurism ;  cystic  disease  of  the  kidney  ; 
hydatids  outside  the  liver ;  or  peritoneal  effusion  limited  by  adhesions. 
Ca?icer  may  be  simulated  by  syphilitic  disease  ;  waxy  liver,  especially 
if  combined  with  cirrhosis,  or  if  some  parts  of  the  liver  are  more 
affected  than  others,  so  as  to  give  rise  to  local  projections;  other  forms 
of  cirrhosis  attended  with  enlargement ;  or  mnltilocular  hydatid  disease. 

It  is  requisite  to  make  a  few  remai-ks  relative  to  pain  associated  with  the 
hepatic  apparatus.  This  may  be  simulated  by  painful  affections  of  the 
su2oerhcial  structui-es,  either  muscular  or  neuralgic ;  gastric  and  duo- 
denal disorders,  either  functional  or  organic ;  intestinal  colic ;  accumu- 
lation of  fiEces  in  the  colon ;  aneurismal,  pancreatic,  and  other  tumours 
pressing  on  the  nerves ;  the  passage  of  a  renal  calculus  ;  pleurisy  :  the 
paiu  met  with  in  hypochondi'iasis  ;  or  local  peritonitis.  The  attacks  due 
to  the  passage  of  a  gall-stone  are  generall_y  cleaily  indicated  by  the 
individuals  in  whom  they  occur  ;  the  past  history  ;  and  the  symptoms 
present,  especially  when  these  ai'e  followed  by  jaundice,  and  by  the 
escape  of  calculi  in  the  stools.  It  must  be  borne  in  mind  that  gall- 
stones are  not  uncommonly  associated  with  organic  disease  of  the  livei- 
or  gall-bladder.  Simple  hepatalgia  is  difficult  to  make  out  positively- 
Its  characters  have  ali'eady  been  sufficiently  indicated. 

II.  Pi;oi.iNOSis. 

< 

The  prognosis  in  the  case  of  a  chronic  hepatic  disease  depends  maiidy 
upon  the  nature  of  the  complaint  ;  the  degree  to  which  the  functions  of 
the  liver  are  interfered  with,  the  escape  of  its  secretion  prevented,  or  its 
circulation  imjaeded  ;  the  constitutional  condition  of  the  patient ;  the  state 
of  other  oi'gans  ;  the  possibility  of  removing  any  causes  which  may  be  keep- 
ing up  the  disease  ;  and  the  results  of  treatment.  Fattij  and  lardaceovs 
disease  are  veiy  slow  in  their  progress,  and  in  many  cases  do  not  seem  to 
hasten  the  fatal  issue  mateiially,  though  they  are  but  little  amenalde  to 
treatment.  Cancer  is  necessarily  fatal,  and  is  frequently  very  rapid  in  its 
course,  especially  when  of  the  softer  kind.  Hydatid,  disease  is  mai'kedly 
chronic,  and  usually  unattended  with  danger  ;  while  it  may  be  cured  in 
many  cases  by  appropriate  treatment.  It  occasionally  proves  serious 
in  consequence  of  the  cyst  rupturing,  or  becoming  inflamed  and  suppu- 
rating ;  or  through  some  of  its  contents  being  dischai'ged  into  the  bile- 
ducts,  blocking  them  up.  SijpJiiliiic  liver  can  frequently  be  much  im- 
proved by  early  and  suitable  treatment.  The  different  foims  of  con- 
tracted liver  are  generally  serious  as  regards  theii'  ultimate  prognosis, 
though  usually  slow  in  their  progress.  I  desire,  however,  again  to  draw 
attention  to  the  fact,  that  in  cases  of  cirrhosis,  if  the  ascites  can  be  per- 
manently got  rid  of,  a  result  which  may  not  uncommonly  be  attained, 
the  patient  may  be  restored  to  compai'atively  good  health,  and  ma)'  live 
for  many  years,  engaged  in  the  ordinal  y  a\  ocations  of  daily  life,  even  in 
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cases  which  appear  to  be  almost  hopeless.  It  must  be  remembered  that 
serious  and  sometimes  rapidly  fatal  hsemorrhage  from  the  alimentary 
canal  is  liable  to  occm^  in  cirrhosis.  From  the  account  given  of  the 
clinical  history  of  gall-stones,  it  will  be  evident  that  there  are  many 
dangers  attending  them.  Examination  of  any  calculi  passed,  as  to  size, 
number,  and  shape,  will  aid  in  determining  whether  any  remain  in  the 
gall-bladder  ;  and  whether  the  attacks  of  hepatic  colic  are  likely  to 
recur. 

III.  Treatment. 

The  management  of  cases  of  chronic  hepatic  disease  should  be  con- 
ducted according  to  very  simple  and  obvious  principles. 

1.  The  diet  needs  careful  supervision.  It  often  has  to  be  adapted  to 
some  constitutional  condition,  and  therefore  of  a  nuti'itious  character, 
containing  abundant  protein  elements  ;  but  it  should  always  be  as  simple 
and  easily  digestible  as  possible,  and  particular  caution  is  requisite  in 
the  use  of  alcohol  or  hot  condiments,  of  fatty,  amylaceous,  and  saccha- 
rine substances,  and  of  rich  articles  of  diet  generally.  In  certain  con- 
ditions it  is  important  to  limit  the  consumption  of  nitrogenous  elements. 
In  many  eases  it  is  imperative  to  forbid  all  alcoholic  stimulants,  or 
only  to  allow  light  wines,  and  if  spirits  are  ever  needed,  they  should  be 
given  much  diluted,  and  in  restricted  quantities.  Anyone  who  is  ac- 
customed to  indulge  in  excess  of  alcohol,  and  particularly  in  ardent  spirits, 
must  be  impressed  with  the  absolute  necessity  of  relinquishing  this  habit. 
It  is  desirable  to  I'ecommend  the  patient  to  take  an  abundance  of  salt 
with  food.  Sipping  fluids  is  said  to  increase  the  formation  of  bile,  and 
also  to  raise  the  pressure  under  which  it  is  secreted. 

2.  Hygienic  management  is  of  much  consequence  in  some  cases  of 
hepatic  disease,  in  addition  to  the  ordinary  measures  for  improving 
the  general  health,  the  points  which  claim  special  notice  are  removal 
from  a  tropical  climate,  or  from  a  malarial  district ;  cessation  of  sedentary 
and  luxurious  habits  generally,  a  sufficient  amount  of  exercise  in  the  open 
air  being  taken  daily ;  and  the  maintenance  of  free  excretion  by  the 
skin,  by  the  aid  of  baths.  The  movements  of  the  diaphragm,  especially 
in  forced  respiration,  aid  in  the  expulsion  of  bile  from  the  liver,  hence 
brisk  exercise,  as  in  riding,  rowing,  climbing,  lawn-tennis,  etc.,  is  par- 
ticularly useful  in  certain  hepatic  affections.  Massage  is  of  decided 
service  in  some  cases. 

3.  Treatment  directed  against  some  constitutional  condition  often 
proves  highly  serviceable,  and  it  may  have  a  direct  effect  upon  the  liver, 
which  applies  particularly  to  fatty,  lardaceous,  and  syphilitic  disease. 
General  tonic  treatment,  as  well  as  i-emedies  for  improving  the  quality 
of  the  blood,  are  benehcial  in  many  cases,  such  as  the  various  prepara- 
tions of  iron,  strychnine  or  nux  vomica,  or  mineral  acids  with  bitters. 
Tincture  of  iodine  well-diluted ;  iodide  of  potassium  or  of  iron ;  and 
carbonate  or  chloride  of  ammonium,  have  been  found  by  different 
observers  to  influence  the  size  of  albuminoid  liver.  Of  course 
mercury  and  iodide  of  potassium  are  the  remedies  for  syphilitic 
disease. 

4.  There  is  an  important  class  of  therajieutic  agents  which  act  more 
or  less  dii'ectly  upon  the  hepatic  apparatus,  increasing  the  flow  of  bile, 
and  hence  named  cholagogues.  The  term  cholagogue  is  applied  to  any 
drug  which  produces  this  effect,  but  the  agents  belonging  to  this  general 
group  are  divided  into  (a)  hepatic  stimnla?its,  ov  those  which  influence  the 
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bile-secretiug  mechanism ;  and  (6)  bile-expellents,  which  merely  pi'omote 
the  expulsion  of  bile,  by  stimulatino-  miiscvilai-  contraction  of  the  gall- 
bladdei'  and  bile-ducts.  The  expej'imental  observations  of  Pi'of .  Ruther- 
ford have  shown  that  there  is  no  relation  between  the  action  of  medicines 
as  intestinal  stimulants  and  hepatic  stimulants,  many  agents  which 
exert  a  jiowerful  effect  upon  the  intestines  having  no  influence  u]ion  the 
liver,  and  vice  versa.  The  chief  medicines  which  have  usually  been 
credited  with  a  special  action  upon  this  organ  are  mercui'ial  pi'cparations, 
especially  blue-pill,  calomel,  and  grey  powder;  podophyllum  and  its 
resin  ;  nitro-muriatic  acid  ;  and  taraxacum.  Rutherford's  experiments 
seem  to  prove  that  calomel  has  no  influence  as  a  bile-secreting  agent, 
and  taraxacum  has  only  a  very  feeble  action  of  this  kind.  With  regard 
to  recognized  drugs,  he  found  the  following  to  be  more  or  less  powerful 
hepatic  stimulants,  namely,  resin  of  podophyllum,  provided  the  dose 
is  not  too  lai'ge  ;  aloes,  jalap,  and  colocynth  ;  dilute  nitro-muriatic  acid  ; 
corrosive  sublimate,  either  alone  or  combined  with  calomel ;  sulphate, 
phosphate,  benzoate,  and  salicylate  of  sodium  ;  sulphate  of  potassium ; 
phosphate  and  benzoate  of  ammonium;  colchiciTm  ;  and  ipecacuanha. 
Rhubai'b  is  a  certain,  though  not  a  powei'ful  hepatic  stimulant.  As  the 
result  of  these  experiments,  several  agents  have  taken  an  establisbed 
position  as  hepatic  stimulants,  the  chief  of  which  ai-e  euonymin, 
sanguiuarin,  baptisin,  hydrastin,  juglandin,  inulin,  and  iridin. 

The  experiments  just  alluded  to  refer  to  the  action  of  medicines  upon 
the  liver  in  health.  These  must  not  be  relied  upon  too  implicitly  in  the 
treatment  of  diseased  conditions,  for  clinical  observation  affords  evidence 
that  in  certain  morbid  states,  when  the  bile  is  deficient,  mercurial  pre- 
parations decidedly  increase  the  quantity  of  this  secretion.  It  may  be  that 
they  act  by  aiding  in  the  removal  of  some  impediment  to  the  formation 
of  bile  ;  or  by  assisting  its  discharge,  and  thus  preventing  reabsoi'ption. 
The  best  plan  of  administering  mercury,  in  the  case  of  an  adult,  is  to  give 
occasionally  a  tolei'ably  full  dose  of  calpmel  or  blue-pill,  either  alone,  or 
combined  with  the  compound  rhubarb  or  colocynth  pill  and  extract  of 
henbane.  A  combination  of  calomel  and  extract  of  conium  has  also  been 
found  veiy  useful.  For  children  grey  powder  answex'S  best.  It  is 
certainly  injurious  to  fall  into  the  habit  of  constantly  taking  these 
medicines.  A  dose  of  resin  of  podophyllum  now  and  then  is  in  many 
cases  very  serviceable.  A  combination  of  nitro-muriatic  acid  with 
extract  of  taraxacum  enjoys  considerable  repute,  esjaecially  in  the  treat- 
ment of  congestion  of  the  liver,  and  of  the  earlier  stages  of  cirrhosis. 
Sir  Ranald  Martin  recommended  the  nitro-muriatic  acid  bath  (.^i  of 
strong  nitric,  and  5ij  of  hydrochloric  acid  to  a  gallon  of  water  at  90°  to 
98°  F.),  in  which  the  feet  are  placed,  and  then  the  inside  of  the  upper 
and  lower  extremities,  as  well  as  the  abdomen,  are  sponged  over  freely. 
This  bath  seems  to  be  of  much  benefit  to  those  who  come  from  tropical 
climates,  suffering  from  disordered  liver.  Rutherford  has  found 
euonymin  and  iridin  very  efficient  remedies  in  the  treatment  of  "  bilious- 
ness "  and  functional  hepatic  derangement.  When  bile  is  absent  from  or 
deficient  in  the  intestines,  puiified  ox-gall  may  be  given  as  a  substitute. 
Chloride  of  ammonium  is  a  remedy  in  much  repute  in  the  treatment  of 
certain  hepatic  affections.  It  is  supposed  to  act  chiefly  by  influencing 
the  secretion  in  the  ducts,  and  as  a  hepatic  altei'ative,  modifying  the 
pi'ocesses  which  normally  take  place  in  the  livei'. 

5.  Symptoms  refei'able  to  the  alimentary  canal  commonly  call  foi- 
treatnu'ut  in  connection  with  liver  diseases,  such  as  those  due  to  gasti-ic 
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or  enteric  catarrh,  constipation,  flatulence,  or  lifemorrhage ;  or  there  may 
be  co-existing  organic  disease  affecting  the  stomach  or  intestines,  sucla 
as  cancer.  These  conditions  must  be  treated  by  the  usual  remedies, 
especially  by  alkalies  and  their  carbonates,  citrates,  tartrates,  and  other 
vegetable  salts  ;  different  bitter  infusions  or  tinctures  ;  saline  tqjerients ; 
and  saline  mineral  waters,  either  English  or  Continental.  It  is  very 
desirable  to  keep  the  bowels  acting  as  regularly  as  possible,  though  the 
irequent  use  of  strong  purgatives  must  be  avoided.  It  is  often  a  good  plan 
to  combine  an  aperient  with  a  hepatic  stimulant  when  this  has  no  such 
action,  or  to  administer  pne  subsequently,  in  order  to  expel  the  bile 
formed.  Should  there  be  haemorrhoids,  confection  of  senna  or  of  sulphur 
are  valuable  aperients. 

6.  The  two  prominent  symptoms  so  frequently  calling  for  treatment 
in  liver-aifections,  namely,  jaundice  and  ascites,  have  already  been 
fully  considered.  I  must,  however,  again  insist  u})on  the  importance  of 
early  and  repeated  removal  of  the  fluid  by  paracentesis,  in  many  cases 
of  ascites  associated  with  cirrhosis,  with  the  object  of  curing  this  con- 
dition. 

7.  Iiocal  applications  are  frequently  of  service  in  hepatic  affections, 
especially  to  relieve  pain  and  congestion.  They  include  chiefly  dry  heat; 
poultices  and  fomentations,  to  which  anodynes  maybe  added;  sinapisms  ; 
anodyne  plasters ;  dry-cupping ;  or  the  removal  of  a  little  blood  by 
leeches  or  cupping.  Dr.  George  Hai"ley  would  advocate  hepatic 
phlebotomy  or  puncturing  the  liver  capsule  in  certain  cases. 

S.  It  is  desirable  to  look  to  the  condition  of  other  organs,  and  treat 
them  if  I'equired,  particularly  the  heart,  a  diseased  state  of  Avhicli  may 
be  the  immediate  cause  of  hepatic  symptoms.  The  kidneys  also  demand 
special  attention. 

9.  The  treatment  of  hydatid  tumour  requires  separate  consideration. 
For  the  cure  of  this  conijilaint  opei'ative  interference  is  needed,  no  known 
drug  having  any  influence  upon  the  parasite,  and  a  spontaneous  cure 
being  extremely  rare.  It  is  only,  however,  when  the  growth  attains 
some  size,  and  iDCComes  a  source  of  ti'ouble,  that  such  a  method  of  treat- 
ment is  indicated,  though  it  should  not  be  delayed  for  too  long  a 
period.  There  is  much  difference  of  opinion  as  to  the  most  efficient 
23lan  of  operation.  The  principal  methods  advocated  are : — 1.  Eva.cua- 
tion  of  the  fluid  by  the  aspirateur,  or  by  means  of  a  trochar  and 
cannula.  2.  Puncture  and  subsequent  injection  of  the  cyst  with  some 
irritating  liquid,  such  as  bile  or  tincture  of  iodine,  with  the  view  of 
exciting  inflammation.  3.  Removal  of  the  contents  through  a  large 
incision.  4.  Gradual  opening  of  the  cyst,  by  the  i-epeated  application  of 
caustic  potash  to  the  abdominal  wall,  over  the  most  prominent  part  of  the 
tumour.  This  plan  has  been  adopted  with  the  view  of  causing  adhesions 
to  form  with  the  abdominal  wall,  and  thus  preventing  the  escape  of  fluid 
into  the  peritoneum ;  and  it  has  also  been  resorted  to  for  the  same 
object  previous  to  punctui'e  with  the  trochar.  5.  Acupuncture  and 
electrolysis,  the  tumour  being  punctured  with  needles,  and  a  series  of 
electric  shocks  transmitted  through  it.  Some  authorities  assert  that  all 
that  is  necessary  is  to  evacuate  *he  fluid,  and  then  the  parasite  will 
die.  Others  consider  that  it  is  i-equisite  to  excite  inflamniatioD. 
The  balance  of  evidence  seems  to  be  certainly  in  favour  of  the  more 
simple  methods.  Some  recommend  the  employment  of  a  very  small 
trochar,  others  of  a  large  one ;  again,  there  is  a  difference  of  opinion 
as  to  whether  it  is  requisite  to  remove  the  whole  of  the  fluid  or  not, 
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some  even  using  an  exhausting-  syringe  to  draw  tliis  off.  Murclnson 
advocated  the  eniplo_yment  of  a  very  tine  troehar,  and  advised  tli;xt  the 
cannula  shoukl  be  removed  before  the  whole  of  tlie  linid  has  been  drawn 
off,  or  as  soon  as  it  ceases  to  flow  in  a  full  stream,  first  passing  a  wire 
through  the  tube  to  ascertain  that  it  is  not  stopjjed  up  by  a  hydatid 
vesicle.  The  object  of  this  plan  is  to  pi-event  the  entrance  of  air,  which 
is  one  of  the  main  dangers,  as  it  tends  to  set  up  snp})nrati()n.  Another 
dauger  is  the  escajie  of  fluid  into  the  peritoneum  ;  and  in  order  to  pre- 
vent this  mishap,  pressure  should  be  made  over  the  punctured  poi-tionof 
the  abdomen  during  the  removal  of  the  cannula.  The  opening  should  be 
made  over  the  most  jjrominent  part  of  the  tumour.  The  administration 
of  chloroform  is  not  advisaVde,  but  local  ansesthesia  may  be  induced. 
After  the  operation  the  opening  is  to  be  closed  with  lint  steeped  in  col- 
lodion, over  which  a  compress  and  bandage  should  be  applied.  Absolute 
rest  is  necessary  for  two  or  three  days  ;  and  an  opiate  should  be  given 
at  once,  and  repeated  if  necessary.  The  fluid  may  collect  again,  and  it 
may  be  requisite  to  repeat  the  operation.  Murchison,  however,  cautions 
against  doing  this  too  soon,  as  the  enlargement  may  be  due  to  inflam- 
matory effusion.  In  cases  which  are  ultimately  successful,  a  consider- 
ahle  degree  of  fulness  may  I'emain  for  some  months.  Should  the  tumour 
he  very  large,  its  walls  are  likel_y  to  be  thicker  and  less  elastic,  and  then 
it  appears  desirable  to  use  a  large  troehar.  A  f)-ee  incisimi  is  only 
admissible  when  suppui-ation  has  taken  place;  the  whole  of  the  contents 
of  the  hydatid  tumour  being  then  evacuated.  It  is  also  recommended 
to  use  a  large  troehar  under  such  circumstances,  and  to  leave  an  elastic 
tube  in,  the  cyst  being  washed  out  with  carbolic  acid  solution  or  other 
iiutiseptic.  Tlie  different  events  which  may  happen  in  connection  Avith 
hydatid  tumour  must  be  treated  on  ordinary  principles. 

In  those  countries  where  hydatid  disease  is  prevalent,  p/'o^j/zy/ac/tc 
measures  are  necessary,  namely,  to  2:)revent  dogs  from  feeding  on  the 
offal  of  sheeji ;  to  exclude  them  from  sJaughter-houses ;  to  give  them 
meat  thoroughly  boiled;  to  destroy  their  excreta  which  contain  tape- 
worms ;  and  to  physic  them  pei-iodically  (Murchison.) 

10.  The  ti'eatment  of  gall-stones  also  calls  for  a  few  special  remai'ks. 
During  the  passage  of  a  gall-stone  the  chief  measures  to  be  carried  out 
are  : — a.  To  administer  narcniics  and  anodynes,  especially  opium  or  mor- 
phine in  full  doses  ;  belladonna  or  atropine  ;  or  chloroform  and  ether, 
either  internallj'  or  by  inhalation.  Subcutaneous  injection  of  morphine 
and  atropine  is  often  demanded.  h.  To  treat  certain  symptoms, 
especially  vomiting  and  collapse,  c.  To  apply  dry  heat,  hot  fomenta- 
tions, poultices,  or  anodyne  applications  constantly  over  the  hepatic 
i-egiou;  or  to  put  the  patient  into  a  warm  bath.  JEmetics,  which  were 
formerly  much  employed,  partly  with  the  view  of  mechanically  expelling 
the  calculus,  as  well  as  strong  purgatives,  ought  certainly  to  be  avoided, 
in  my  opinion.  Much  good  is  effected  in  some  cases  by  the  treatment 
recommended  by  Di-.  Prout,  of  making  the  patient  drink  a  considerable 
qaantity  of  warm  solution  of  bicarbonate  of  sodium  (51  or  5ij  to  Oj). 
I.iarge  warm  enemata  may  also  prove  beneficial.  The  application  of  a 
few  leeches  over  the  hepatic  region  seems  to  be  useful  in  prolonged  cases, 
especially  if  there  is  much  tenderness.  For  the  jjrew«?ioK  of  gall-stones 
attention  to  diet  and  hygiene  is  most  essential ;  and  the  judicious  use 
of  remedies  which  improve  the  condition  of  the  alimentary  canal, 
pi'omote  regulaiity  of  the  bowels,  or  act  upoii  the  liver,  is  also  often  of 
imieh  service.    It  has  been  aflirmed  that  hepatic  calculi  can  be  dissolved 


736 


THEORY  AND  PRACTICE  OF  MEDICINE. 


after  their  formation,  by  the  administration  of  olive  oil  m  large  doses,  a 
mixture  of  turpentine  and  ether,  chloroform,  alkalies,  or  certain  mineral 
waters,  especially  Carlsbad  waters.  It  is  extremely  doubtful  whether 
either  of  these  agents  has  any  such  effect,  but  alkalies  and  mineral 
waters  often  do  a  great  deal  of  good  in  other  ways  m  cases  of  gall-stone. 
When  calculi  accumulate  in  the  gall-bladder,  it  is  possible  m  some  cases 
to  press  them  out  by  careful  manipulation,  and  this  method  has  been 
specially  advocated  by  Dr.  George  Harley.  The  various  consequences 
vvhich  may  result  from  gall-stones  must  be  treated  on  ordinary  principles. 
Inflammation  involving  the  gall-bladder,  from  whatever  cause,  requires 
the  application  of  poultices  and  fomentations.  If  pus  forms,  or  it  in 
chronic  cases  much  fluid  collects,  it  is  sometimes  requisite  to  puncture  the 
distended  organ,  and  allow  the  fluid  to  escape,  either  leaving  an  externa 
fistula  or  closing  up  the  wound.  Cholecystotomy  is  now  a  recognized 
operation  for  the  removal  of  gall-stones  retained  m  the  gall-bladder,  or 
impacted  in  the  cystic  duct.  Under  certain  circumstances  cholecystectomy, 
or  entire  removal  of  the  gall-bladder,  has  been  advocated  and  practised. 


Chapter  LIII. 
DISEASES  OF  THE  SPLEEN. 
A.    Clinical  Characters. 


1  TUK  spleen  is  often  diseased  without  giving  rise  to  any  local  morbid 
sensations.  When  it  becomes  much  enlarged  it  may  cause  a  sense  oi 
fulness  and  tension,  chiefly  felt  about  the  left  hypochondrium.  Occa- 
sionally more  or  less  pain  and  tenderness  are  complamedof  m  conuection 

with  splenic  diseases.  _  ■        ■     i  o  .-l 

2  A  most  important  indication  of  splenic  disease  is  derived  from  tht 
constitutional  condition.  In  prolonged  chronic  cases  a  state  known  as 
splenic  cacJlex^a  is  induced.  This  is  characterized  by  extreme  anaemia, 
the  mucous  membranes  being  pale  and  bloodless,  and  the  face  presenting 
a  waxy,  or  sometimes  an  earthy  and  sallow  aspect;  great  debility ;  wast- 
ing, but  not  usually  rapid  ;  a  sense  of  prostration  and  dulness  ;  shortness 
of  breath  on  any  exertion,  with  hurried  breathing,  chiefly  due  to  the 
anaemia  ;  atendency  to  haemorrhages,  especially  in  the  form  of  epistaxis 
bleeding  from  the  gums,  and  petechiiB  under  the  skm;  and  oedema  o  th 
legs  and  eyelids,  oi  even  general  dropsy.  In  certain  forms  of  splemc 
disease  the  blood  presents  peculiar  changes. 

3  Symptoms  may  arise  from  pressure  by  an  enlarged  spleen  on  neigh- 
bouring'tructures,  especially  on  the  diaphragm  and  le  t  lung  dyspnoea 
IZ.  thus  increased,  or  even  pulmonary  congestion  and  catarrh  induced. 
Yomiting  may  also  be  excited  by  pressure  on  the  stomach. 

4  The  chief  aid  in  the  diagnosis  of  morbid  conditions  of  the  spleen 
is  derived  from  physical  examination.  The  characters  oUplemc  enlarge- 
ZeS^::  tumou.\l  as  follows  -a.  .In  j^Uion  it  -  -t-  pe  vic,^a^^^^ 
occupies  mainly  the  left  hypochondrium,  being  usual  y  felt  to  come  tiom 
b  nSh  the  margin  of  thJlhorax  on  that  side,  but  -  exceptiona  ca 
fhe  oro-an  is  displaced  downwards  as  well  as  enlarged,  so  that  it  aces 
not  pass  under  L  ribs,  and  the  fingers  can  then  be  inserted  above  its 
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upper  end.    In  its  growth  an  enlarged  spleen  tends  towards  the  front  of 
the  abdomen,  as  well  as  downwards  and  to  the  right,  so  that  ultimately 
it  extends  into  other  regions  and  comes  to  be  superficial,  while  it  can 
generally  be  separated  posteriorly  from  the  mass  of  the  dorsal  muscles 
iercussion  often  shows  increase  in  area  of  splenic  dulness  upwards 
towards  the  thorax,  or  backwards,  but  it  rarely  reaches  above  the  fifth 
rib   and  does  not  extend  as  far  back  as  the  spine.    There  is  also  an 
undue  sense  of  resistance  on  percussion ;  with  deficient  elasticity  of  the 
i-ibs.    h.  The  form  is  usually  very  characteristic,  being  more  or  less 
that  ot  the  spleen  exaggerated.    The  anterior  border  can  be  felt  to  be 
directed  obliquely  downwards  and  towards  the  right,  being  sharp  and 
thm,  and  often  presenting  one  or  more  notches  or  shallow  excavations 
i  he  ])osterior  edge  and  lower  end  are  rounded.     The  outline  of  the 
sp  een  may  occasionally  actually  be  visible,    c.  As  regards  consistence  a 
splenic  tumour  generally  feels  firm  and  solid;  now  and  then  it  o-ives 
a  sensation  of  elasticity,  but  fluctuation  is  extremely  rare.    The  surface 
IS  almost  always  smooth,  but  may  be  irregular,    il.  Another  important 
character  of  a  splenic  tumour  is  its  great  mobility.    As  a  rule  it  can  be 
readily  moved  m  all  directions  by  manipulation;  and  it  is  more  in- 
fluenced by  the  act  of  respiration  than  any  other  tumour,  beino-  often 
ielt  below  the  ribs  after  a  deep  inspiration,  when  previously  impercep- 
tible.    Change  of  posture  also  affects  it  markedly,    e.  Occasionally  a 
splenic  murmur  is  heard. 

Some  of  the  difficulties  which  are  met  with  in  recognizin.o-  enlaro-e- 
uient  of  the  spleen  require  notice.  1.  The  organ  is  often  not  sufficiently 
large  to  come  below  tlie  margin  of  the  thorax,  and  can  then  only  be  made 
out  by  percussion.  2.  Even  when  of  some  size,  it  may  be  kept  up  by 
the  costo-cohc  fold  of  peritoneum,  or  by  adhesions  at  its  upper  end 
o.  Adhesions  may  also  prevent  any  mobility,  and  cause  the  tumour  to 
become  fixed.  4.  The  enlargement  is  sometimes  so  great  as  to  obscure 
altogether  the  outline  of  the  spleen,  and  the  characters  of  its  anterior 
margin,  the  latter  then  assuming  a  vertical  direction,  o.  Enlaro-ement 
of  other  organs  may  conceal  a  splenic  tumour.  6.  Accumulation  of 
flatus  m  the  colon  may  interfere  with  its  detection.  7.  The  principal 
morbid  conditions  for  which  enlarged  spleen  is  likely  to  be  mistaken  or 
vice  versa,  are  cancer  about  the  cardiac  end  of  the  stomach  ;  enlarged 
left  lobe  of  the  liver ;  a  tumour  of  the  omentum  ;  or  an  enlaro-enient 
lu  connection  with  the  left  kidney  or  supra-renal  capsule. 

B.    Spkcial  Diseases  of  the  Spleen. 

I.    Congestion  or  Hyperemia. 

Etiology.— The  spleen  readily  becomes  congested,  on  account  of  its 
great  vascularity,  and  the  yielding  nature  of  its  capsule.  After  every 
lueal  it  IS  more  or  less  overloaded  with  blood.  Active  hyperemia  is 
commonly  observed  ni  acute  febrile  diseases,  especially  in  typhoid 
relapsing,  and  intermittent  fevers;  and  to  a  less  degree  in  typhus' 
scarlatina,  small-pox,  erysipelas,  pyjemia,  puerperal  fever,  and  acute 
tuberculosis.  The  condition  is  said  to  be  occasionally  vicarious  of  men- 
struation. Injury  or  morbid  deposits  may  also  cause  it.  Mechanical 
fongestion  of  the  spleen  follows  any  obstruction  affecting  the  portal  cir- 
culation, either  direct  or  secondary  to  chronic  heart  and  lung-aff  ections 
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Anatomical  Characters. — The  morbid  characters  presented  by  a 
recently  congested  spleen  are  enlargement,  often  considerable,  the  cap- 
sule being  stretched  and  smooth  ;  increase  in  weight ;  intense  redness, 
of  a  dark  hue  ;  and  diminution  in  consistence,  the  substance  of  the  organ 
in  some  instances  being  quite  pulpy  or  almost  liquid.  The  amount  of 
blood  is  much  increased ;  red  blood-cells  are  extremely  abundant ;  and 
the  splenic  tissue  appears  to  be  augmented  in  some  cases.  After  long- 
continued  or  repeated  hypersBmia  the  spleen  becomes  permanently 
enlarged,  hardened,  and  hypertrophied. 

Symptoms. — The  only  clinical  sign  of  a  congested  spleen  usually 
observed  is  that  the  organ  is  enlarged,  but  not  as  a  rule  to  any  great 
degree,  and  the  size  is  liable  to  vary  considerably.  Occasionally  it  feels 
soft,  but  is  generally  tolerably  firm.  There  is  no  spontaneous  pain  in 
most  cases,  but  tenderness  is  common,  and  may  be  marked  in  acute  con- 
gestion. Temporary  general  antemia  has  been  stated  to  be  associated 
with  extreme  splenic  congestion. 

II.    Hemorrhagic  Infarction — Splenitis. 

Etiology  and  Pathology. — The  spleen  is  one  of  the  organs  in  which 
emboli  most  frequently  lodge,  giving  rise  to  licemorrliagic  infarctions. 
Some  pathologists  are  of  opinion  that  these  infarctions  may  also  arise 
from  the  formation  of  local  thrombi  within  the  vessels  of  the  organ. 
Occasionally  considerable  inflammatory  action  is  excited,  especially  when 
the  emboli  have  septic  properties,  as  in  cases  of  typhus  fever,  pycemia,  or 
ulcerative  endocarditis,  and  this  is  the  most  frequent  cause  of  splenitis. 
In  rare  cases  inflammation  of  the  spleen  results  from  injuiy;  and  it  has 
also  been  stated  to  arise  from  malaria,  especially  in  certain  tropical 
climates  ;  or  as  an  idiopathic  affection. 

Anatomical  Characters. — Infarctions  in  the  spleen,  as  seen  on  section 
of  the  oi'gan,  are  usually  in  the  form  of  wedge-shaped  masses  with  theii' 
bases  towards  the  surface,  often  projecting  somewhat;  when  situated 
deeper  in  the  organ  they  are  more  or  less  rounded.  They  vary  con- 
siderably in  number  and  size.  Ox'iginally  each  infarction  is  dark  and 
firm,  and  is  surrounded  by  a  zone  of  congestion  ;  in  time,  however,  the 
ordinary  changes  take  place,  the  colouring  matter  becoming  altered 
and  removed,  until  the  mass  assumes  a  yellowish-white  colour.  Fre- 
quently caseous  degeneration  with  ultimate  absorption  follows,  a  de- 
pressed cicatrix  remaining  ;  or  calcification  may  take  place.  In  pytemia 
and  allied  affections  the  infarctions  rapidly  break  down  into  a  purulent 
fluid,  at  the  same  time  the  spleen  being  moi^e  or  less  inflamed  and  con- 
gested throughout.  Idiopathic  inflammation  cannot  at  first  be  dis- 
tinguished from  mere  congestion,  the  spleen  being  enlarged,  very  dark, 
and  softened.  One  or  more  abscesses  may  form,  which  sometimes  finally 
involve  the  entire  organ,  this  being  converted  into  a  mere  bag  of  pus. 
A  splenic  abscess  occasionally  bursts  externally ;  or  into  the  peritoneum, 
stomach,  or  thorax.  Rarely  it  becomes  encapsuled,  and  undergoes  cura- 
tive changes,  its  fluid  poi'tion  being  absorbed,  so  that  finally  only  a  case- 
ous material  remains,  which  may  calcify.  The  pei^itoneum  corresponding 
to  the  afl^ected  part  is  often  inflamed. 

Symptoms. — Only  occasionally  can  splenic  embolism  and  its  conse- 
quences be  recognized  during  life,  but  it  may  be  suspected  if,  along  with 
some  source  of  embolism,  there  should  be  rigors  and  pyrexia,  with  local 
signs  connected  with  the  spleen,  namely,  pain  and  tenderness  in  the  left 
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liypocliondrium ;  and  enlargement  of  the  organ.  Vomiting  occurs  in 
many  cases.  A  splenic  abscess  is  scarcely  ever  diagnosed ;  it  may  pos- 
sibly give  rise  to  a  flactuating  enlargement,  or  even  burst  externally. 
The  process  of  supjjuration  is  attended  with  hectic  fever  and  rapid  wast- 
ing. Should  the  abscess  rupture  internally,  the  usual  signs  of  such  an 
event  will  be  observed. 

III.  HYrERTKOl'HT. 

^TiOLOtiY  AND  PATHOLoay. — By  far  the  most  important  form  of  en- 
larged spleen  is  that  which  is  due  to  JiypertropJiy  of  its  tissues.  This 
condition  occurs  mainly  in  three  classes  of  cases,  namely  ; — 1.  Those  of 
malarial  origin,  where  the  hypertrophy  results  from  long-continued  or 
repeated  active  congestion,  in  connection  with  ague,  or  even  after  mere 
exposure  to  malarial  influence.  2.  Those  in  which  it  follows  chronic 
portal  oh  struct  ion,  with  consequent  mechanical  congestion  of  the  spleen. 
3.  Those  in  which  it  is  part  of  the  special  disease  termed  leucocyt/uemia 
or  leiihcviivlci.  Sometimes  the  cause  cannot  be  definitely  made  out. 
When  splenic  hypertrophy  folloAvs  congestion  it  is  supposed  to  be  chiefly 
due  to  interference  with  the  escape  of  the  corpuscles  out  of  the  organ. 
Leucocythtemia  will  be  separately  discussed. 

Anatomical  Characteks. — In  hyperti'ophy  from  hyperemia  the  spleen 
is  increased  in  size  and  weight,  sometimes  to  a  great  degree,  but  retains 
its  normal  form  ;  its  consistence  is  increased  ;  and  a  section  appears  pale 
and  dry,  sometimes  grey,  or  presents  black  spots  or  patches  due  to  pig- 
ment. The  tissue  is  quite  normal,  but  is  increased  in  amount  and  con- 
densed, the  trabeculas  being  also  thickened  and  firm,  appearing  as  white 
ti'aversing  lines. 

Symptoms. — Hypertrophy  of  the  spleen  may  exist  for  a  long  time, 
and  to  a  marked  degree,  without  producing  anj^  evident  disturbance, 
either  local  or  general.  In  many  instances,  indeed,  it  can  only  be 
recognized  by  physical  examination,  which  usually  distinctly  reveals 
the  enlarged  organ,  and  it  may  thus  be  accidentally  discovered,  the 
patient  being  unaware  of  its  presence.  Pressure-symjjtoms  may  be 
produced  if  the  spleen  attains  a  large  size.  In  advanced  cases,  or  in 
those  of  malarial  origin,  signs  of  more  or  less  splenic  cachexia  are 
observed,  and  these  may  become  very  prominent,  or  the  condition  may 
end  in  true  leucocythtemia. 

IV.   LEUCOCYTHiEMIA  li^.^KMUlk. 

Etiology  and  Patholouy. — Although  it  is  convenient  to  discuss 
leucocytha?mia  in  connection  with  affections  of  the  spleen,  it  must  not 
be  regarded  as  merely  a  disease  of  this  organ,  although  it  is  usually 
seriously  implicated.  One  of  the  most  prominent  features  of  this 
complaint  consists  in  certain  changes  in  the  blood,  especially  the 
presence  of  great  excess  of  white  corpuscles  or  leucocytes — hence  the 
term  leucocythamia.  Moreover,  the  lymphatic  glands  are  not  uncom- 
monly affected ;  lymphatic  deposits  are  sometimes  found  in  various 
organs,  as  well  as  in  connection  with  serous  and  mucous  membranes ; 
and  the  I'esearches  of  recent  years  have  shown  that  morbid  changes 
are  often  observed  in  the  marrow  of  bones.  Different  forms  of  leucocy- 
thoemia  are  accordingly  described,  namely: — I.  Splenic  leucocytluemia, 
in  which  the  spleen  is  primarily  affected,  iDut  the  absorbent  glands  and 
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other  sti'uctures  may  become  secondarily  involved.  2.  LympJiatic  leuco- 
cythcBmia,  where  there  is  a  primary  enlargement  of  the  glands,  this 
being  the  complaint  known  as  lymphadenoma  or  Hodgkins  disease,  under 
which  heading  it  will  be  subsequently  described.  3.  Lymphatico- splenic 
leiicocytJuemia,  where  the  glands  become  implicated  at  an  early  period 
after  the  spleen,  these  cases  being  regarded  as  of  a  composite  nature. 
4.  Myelogenic  leucocytJuemia,  in  which  the  marrow  of  bones  is  primarily 
involved,  a  rare  but  probable  variety  of  the  disease. 

But  little  can  be  said  definitely  as  to  the  causation  of  leucocyth^mia. 
It  has  been  regarded  as  the  result  of  a  special  diathesis.  Dr.  Gowers 
found  that  in  one-foarth  of  the  cases  analyzed  by  him  there  was  a 
history  either  of  ague  or  of  residence  in  an  ague  district.  The  interval 
between  the  malarial  affection  and  the  development  of  the  disease  varied 
from  a  few  months  to  thirty  years.  This  observer  also  states  that  in  women 
the  sexual  processes  appear  to  have  a  distinct  influence.  The  complaint 
is  most  frequent  in  them  during  the  climacteric  decade  (40  to  50),  and 
practically  ceases  when  the  menstrual  epoch  is  over.  In  some  cases  it 
has  commenced  during  pregnancy  ;  in  a  larger  number  it  has  succeeded 
pregnancy.  Among  other  causes  to  which  leucocythasmia  has  been 
attributed  in  individual  cases  may  be  mentioned  injui'y  to  the  spleen ; 
depressing  influences,  such  as  want  of  food,  over-exertion,  and  espe- 
cially depressing  mental  emotion  ;  and  previous  diseases,  particularly 
small-pox,  typhoid  fever,  acute  rheumatism,  pneumonia,  and  syphilis. 
With  regard  to  predisposing  causes,  age  and  sex  seem  alone  impoi'tant. 
Leucocythsemia  may  occur  at  any  age,  but  is  most  common  between  30 
and  40.  The  disease  is  twice  as  frequent  in  men  as  in  women  (Gowers). 
Hereditary  influence  has  oidy  been  traced  in  one  or  two  instances. 

The  pathology  of  leucocythsemia  is  still  very  uncertain,  and  little 
or  nothing  positive  can  be  stated  on  the  subject.  It  has  been  re- 
garded as  a  primaiy  disease  of  the  blood,  attended  with  the  forma- 
tion of  excess  of  white  blood-corpuscles,  which  afterwards  accumulate 
in  the  spleen  ;  hut  this  theory  is  not  borne  out  by  facts.  It  seems 
probable  that  in  most  cases  there  is  a  primary  change  in  the  spleen ; 
but  it  is  believed  that  in  rare  instances  the  morbid  condition  may  begin 
in  the  marrow  of  bones.  According  to  the  researches  of  recent  years, 
it  appears  that  the  red  blood-corpuscles  are  the  pi-oducts  of  the  develop- 
ment of  the  smaller  lymphoid  cells  (globulins,  hsematoblasts).  These  are 
probably  partly  produced  in  the  splenic  pulp  and  in  the  marrow,  from 
pre-existing  cells,  and  from  the  protoplasmic  trabeculfe  of  the  tissues ; 
partly  from  the  lymphatic  glands  and  other  true  lymphatic  structures. 
It  is  further  supposed  that  the  ti'ansformation  of  the  lymphoid  cells 
takes  place  largely  in  the  splenic  pulp  and  in  the  medulla  of  bones. 
In  ordinary  splenic  leucocythcernia  it  is  believed  that,  owing  to  a  diseased 
condition  of  the  pulp,  this  transformation  does  not  take  place,  but  the 
hsematoblasts  are  changed  into  white  corpuscles  or  leucocytes,  which 
in  part  accumulate  in  the  spleen,  helping  to  enlarge  it  and  to  further 
alter  its  structure,  in  part  pass  into  the  circulation.  The  Malpighian 
follicles  in  the  spleen  are  said  not  to  be  affected  at  the  outset,  but  may 
become  involved  secondarily,  along  with  the  lymphatic  glands,  and 
with  other  organs  in  which  lymphatic  tissue  is  developed.  This 
secondary  change  is  partly  attributed  to  the  accumulation  of  leucocytes. 
The  marrow  of  bones  is  usually  only  affected  secondarily,  if  at  all,  and  is 
very  rarely  primarily  involved.  In  lymphatic  leucocythmnia  the  morbid 
change  begins  in  the  glands,  and  may  also  implicate  the  Malpighian 
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inTOlrecI.    Part  of  the  inlZZ.^^r     1  ,  pigbian  follicles  are 

been  attributed  their  p  ^Sva  io„  S 'tr""'''  "  '""^ 
walls  of  the  vessels  P'°"'««.tion,  „,   to  a  new  formation  by  the 

weigh  a,  mnd/  l;  ,  L  d.mensions,  and  n,ay 

onthne,  the  enlarg'iS  blg^.   if^r  {  ""r""' 

other  neighbouring,  structures     A  seSion    V7,  ^^laphragm  and 

yields  con.parativeI,  HttI  "Sood^  Thrap^^tcT^^^ 

varies  according-  to  the  variety  of  the  disease     T^  f.         n  i 

red  or  brownish-yellow,  but  p'^^esenting  whi Sh  iLZ   llfl  ^^T"'^'; 

trabeculiB  ;  the  Malpighian  follicles  are  ^nl  i\  '  thickened 

may  not  even  be  cL^overable  wlh"  he  n  '  ^scZ'P'ln":;^'  ^'"^ 
these  structures  are  enlf.vo-f.rl    o,.^         7   '"^V-       P      -'-'^  other  cases 

ri.e,whieh  raSv  beco  ne^tfW  "f  »"» 

.-enjains  a,,  not" 

that  there  is  an  increase  in  o  i     •  "'^^opically   it  is  found 

augmented,  as  well^^X  ^i^lSn  oH  Sl^Sd^ ^^^^^  ^^5?^ 

among  which  the  lymphoid  corpuscles  He  Th e  S  ^l^^'^' 
may  present  si^^ns  of  faftv  or  nlhT       -J  ^  Malpighian  follicles 

hefil  erystals\rrfL':?i°^t'nrn^^^^^  ^"^^^^^  -^O" 

unknown    nature.    Chemicallv   the    snl.  ?,         "^^'^^  ^^^es,  of 

hypoxanthin,  xanthin,  leuS t  Ind  tyroffir^  ^"^'^ 

When  the  lymphatic  glands  are  affected  they  become  mnv«  i 

general,  but  different  groups  t  e  tv   vett  ^^  47"^'"'^^;^ 
mesenteric  and  cervical  being  the  most  freouent 
appearance  and  structure  normal  abSent  Sands'  ,,3 

«a,„,„^«„n  only  ...eals  tlfat  ^^'^^S 

majority  of  cases,  and  m^y  attain  a         grea  si  ^'it  m  'f 
TOiigested  or  fattv  bnf  nf/o,,  je^y  gieat  size.    It  may  be  merely 

?reyish-whiie  tenenallv    iT^rl^^^^^  d'ssemmated  lymphoid  growths! 

oortal  vein     The  SdZ   mnv  ^^^^^^^       ?  surrounding  branches  of  the 
n.       Jie  kidntj  s  may  be  the  seat  of  granular  or  marked  fattj 


742 


THEORY  AND  PRACTICE  OF  MEDICINE. 


degeneration ;  and  similar  changes  may  be  observed  in  tbe  beart.  In 
connection  with  the  alimentary  canal,  the  gums  are  sometimes  swollen  or 
ulcerated ;  but  the  chief  seats  of  the  lymphoid  growth  are  the  tonsils 
and  the  follicles  of  the  tongue,  with  Peyer's  and  the  solitary  glands  in 
the  intestines,  which  may  ulcerate.  In  the  lungs  adenoid  collections 
occasionally  break  down  and  form  cavities  ;  haemorrhagic  infarcts  may 
also  form.  Effusions  into  the  pleurae,  pericardium,  and  peritoneum  are 
not  uncommon  in  leucocythajmia.  Hsemori-hages  may  also  occur,  as 
into  the  brain,  retina,  serous  cavities,  or  other  structures. 

The  changes  in  the  blood  in  leucocythfemia  are  highly  important. 
When  seen  in  bulk  it  is  paler  than  normal,  and  may  become  pink  or 
greyish-red.  In  advanced  cases  it  coagulates  imperfectly,  forming  a 
grumous  chocolate-coloured  mass  ;  or  it  may  separate  into  three  layers,  an 
irregular  lymphatic  stratum  forming  between  the  red  clot  and  the  biiffy 
coat.  The  specific  gravity  is  much  lowered,  owing  to  an  increase  in  the 
water,  the  average  being  1042.  The  most  important  microscopic  change 
in  the  blood,  as  determined  by  the  hcp.macytomefer,  is  a  maiked  and 
persistent  increase  in  the  number  of  white  corpuscles  or  leucocytes.  A 
less  degree  and  transient  form  of  this  increase  is  named  lencocytosis. 
In  leucocythsemia  the  increase  is  progressive,  and  ultimately  the  number 
of  white  corpuscles  may  equal,  or  even  exceed,  that  of  the  red. 
Smaller  cells  are  also  often  visible,  regarded  as  globulins  or 
haematoblasts,  especially  when  the  lymphatic  glands  are  involved,  and 
Vii'chow  distinguishes  the  splenic  and  lymphatic  forms  of  leucocytheemia 
by  the  predominance  respectively  of  white  corpuscles  or  small  uni- 
nucleated  corpuscles,  but  Cornil  and  Ranvier,  as  well  as  other  observers, 
maintain  that  such  a  distinction  is  not  real.  The  white  corpuscles  are 
either  of  natural  size,  or  some  of  them  are  considerably  enlarged  ;  they 
appear  granular,  but  on  the  addition  of  water  swell  up,  and  exhibit 
from  one  to  four  nuclei.  Some  of  them  have  undergone  fatty  degenera- 
tion. The  red  corpuscles  are  diminished  in  number,  and  hence  the 
number  of  white  corpuscles  may  appear  greater  than  it  really  is.  The 
total  number  of  corpuscles  is  always  below  the  normal,  sometimes  very 
considerably.  Nucleated  red  corpuscles  have  been  described  by  Klebs 
and  Erb,  which  they  consider  as  intermediate  elements  between  white 
and  red  corpuscles,  but  Cornil  and  Ranvier  have  failed  to  find  them. 
These  observers  state  that  many  white  corpuscles,  particularly  the  largest, 
contain  very  small  sphei'ical  granules  of  an  amber  yellow  colour,  grouped 
round  the  nuclei ;  this  ajipearance  they  explain  by  destruction  of  the 
red  corpuscles,  and  absorption  of  the  particles  by  the  white  corpuscles. 
It  is  said  that  the  proportion  of  white  corpuscles  dift'ers  in  blood  taken 
from  different  parts  of  the  body,  being  highest  in  that  of  the  splenic 
vein.  Usually  the  red  corpuscles  are  normal  in  appearance,  but  some- 
times they  are  pale.  Microcytes,  poikilocytes,  and  Charcot's  crystals 
may  be  visible  under  the  microscope.  The  proportion  of  iron  in  the 
blood  is  necessarily  diminished.  Other  changes  noticed  are  increase  in 
fat  and  fibrin,  the  latter  sometimes  presenting  a  peculiar  gi^anular  appear- 
ance ;  and  in  some  instances  the  presence  of  abnormal  ingredients, 
namely,  albukalin,  mucin,  hypoxanthin,  lactic,  formic,  and  acetic  acids. 
After  death  in  cases  of  leucocythfemia  soft  yellow  clots  are  often  found 
in  the  heart  and  great  vessels,  sometimes  presenting  an  almost  puriform 
appearance. 

The  changes  in  the  ho7ies  which  have  been  described  in  cases  of 
leucocythsemia  demand  notice.    Lymphatic  growths  may  be  found  in 
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these  structures,  even  forrain-  considerable  masses.  The  medulla  is 
grey  or  roddish-grey,  and  presents  blood-corpuscles,  lymphoid  cells  or 
some  imes  cells  mtermediate  between  white  and  red  corpuscles  The 
vessels  are  diminished  in  number.    All  the  bones  may  be  thus  affected 

vertebiT^rf  "  T^"'^'  ^P°"^^  ^         "^s  or 

veitfcbi.e.     ihey  maybe  normal  m  size,  or  enlarged.    The  comnact 

osseous  substance  is  sometimes  thinned,  or  may  even  be  perforated 

feyMPTOMS.-l  he  essential  clinical  phenomena  in  leucocythfemia  may  be 
summed  up  as  :-l   More  or  less  intense  splenic  car-he^a,  which  often 
attains  a  high  grade.    2.  In  the  majority  of  cases  the  physical  signs  of 
>m/arged  spleen,  m  some  instances  the  organ  being  hypertrophied  to  such  a 
degree  as  to  lead  to  general  enlargement  of  the  abdomen.    3.  In  a  certain 
proportion  of  ca.ses  enlarged  lymphatic  glands,  either  external,  within  the 
cavities  of  the  body,  or  in  both  situations  ;  and  occasionally  sio-ns  of 
enlm^ed  liver.    4.  Sometimes  evidences  of  pressure  by  the  "si.leen  on 
neighbouring  structures,  especially  the  diaphragm,  heart,  and  stomach 
.).  Peculiar  changes  m  the  blood.    It  is  quite  sufficient  to  prick  the  fino-er 
so  as  to  get  just  a  drop  of  this  fluid,  and  examine  it  microscopicallv'in 
order  to  observe  the  principal  changes  already  described.    The  patient 
becomes  weak  and  pa  e,  presenting  the  usual  symptoms  of  anaemia  in 
a  marked  degree,  and  cedema  may  supervene.     Haemorrhages  from 
various  parts  are  common,  epistaxis  being  often  an  early  sympl^om,  an<l 
bleeding  may  also  occur  from  the  alimentary  canal,  lungs"!  ox- other  parts  ■ 
win  e  slight  operations  or  injuries  are  liable  to  be  followed  by  grlve  or 
fatal  h.Pmorrhage.    Among  other  prominent  symptoms  ma/  be  men- 
tioned palpitation,  dyspnoea  of  various  kind?,,  cough,  and  different  nervous 
phenomena,  with  disorders  of  the  special  senses.    There  may  be  sio-ns 
of  serous_  effusions      Changes  in  the  gums  may  be  noticed,  and  a 
leuka>mic  stomatitis     has  been  described.    Jaundice  is  rare,  but  a 
yellowish  tint  of_  the  skm  is  not  uncommon,  or  it  may  be  pigmental 
As  a  rule  no  subjective  sensations  are  complained  of  in  the  abdomen' 

mav  be'fHt"'n   "7  ''  tenderness  or  transitory  pains 

may  be  felt.  Digestive  derangements  are  of  frequent  occurrenc4  and 
vomiting  and  diarrhoea  are  often  prominent  symptoms.  Usually  pyrexia 
i™?'  7  1^-1  ''f?'  f  "■"■"^  \eucocytha=mia!  but  there  ma/be^some 
megular  febrile  disturbance,  and  later  on  the  temperature  is  often 

court  ^'^r  y         '  ^hi^^^        -  -P"^ 

comse.    Ihe  temperature  may  reach  from  101°  to  104°  in  the  evenino- 

shleiSr      ^'^"■''^^^^^  ^  "^o^ing  fall.    Sometimes  con^ 

sideiable  pyrexia  occurs  at  irregular  periods.  Excessive  sweating  is 
common  I  he  urine  is  usually  strongly  acid,  and  of  high  specific  gravity  : 
Z17  «^°^^«V^"d  hypoxanthin,  formic,  and  lactic  ackls  haVe 

been  found  m  the  excretion.  Albuminuria  is  rarely  present,  except  with 
renal  disease.  Menstruation  is  generally  stopped.'  The  ophthalmoscope 
mayreveal  changes  m  the  retina,  especially  haemorrhages;  and  yellowish 
or  whi  e  spots,  due  to  collections  of  lymphoid  cells.  Leucocytlia^mia  is 
generally  a  chronic  disease,  but  its  duration  is  said  to  rano'e  from  six 

3  ^xh^  T'"  r"'"'-  ^"^'^  P^'^^^'  gradually  from  asthenia 

and  exhaustion,  frequently  preceded  by  delirium,  stupor,  and  coma,  or 
by  syncope  ;  or  more  speedily  as  the  result  of  haunorrhage,  diarrhoea  or 

Zt'^fr"-    ^  "  f^^^l  haemorrhage  is  epistaiis. 

Internal  haemorrhages  may  also  cause  death,  especially  cerebril.  The 
most  important  complications  are  pleural  or  pericardial  effusions;  pneu- 
monia or  bronchitis  ;  venous  thrombosis,  which,  it  is  said,  may  ev^n  take 
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place  in  the  penis,  and  lead  to  persistent  Bisections  ;  renal  disease  ; 
erysipelas ;  and  boils. 

V.  Other  Morbid  Conditions. 

1.  Albuminoid  Disease. — For  the  crMology,  morbid  anatomy,  and  con- 
stitutional  sym.ptoms  of  this  condition  reference  must  be  made  to  the 
general  account  already  given.  All  that  need  be  said  here  is  that  the  albu- 
minoid deposit  in  the  spleen  is  in  some  cases  limited  to  the  Malpighian 
corpuscles,  producing  the  appearance  known  as  the  sago-spleen,  in  which 
translucent  granules  are  observed,  I'esembling  boiled  sago.  GlinicaJli/ 
enlargement  of  the  spleen  from  albuminoid  disease  is  recognized  by  its 
very  hard  and  dense  consistence  ;  and  by  its  steady  growth,  the  organ 
finally  i-eaching  extreme  dimensions  in  some  cases.  Other  organs  are 
always  involved ;  while  there  is  some  constitutional  condition  present 
with  whieli  albuminoid  disease  is  associated. 

2.  Syphilitic  Disease. — In  rare  instances  of  congenital  syphilis  the 
spleen  is  much  enlarged  and  firm.  In  one  case  which  came  under  my 
notice  the  organ  reached  nearly  to  the  crest  of  the  ilium,  presented  a 
firm  and  sharp  margin,  and  was  freely  movable. 

3.  Cancer  of  the  spleen  is  almost  a  curiosity.  It  occurs  in  the  form 
of  nodules  or  masses  of  encephaloid,  and  is  always  secondary.  During 
life  the  enlargement  is  recognized  by  its  irregular  form,  and  nodular 
character,  but  it  may  not  be  noticed.  Usually  pain  and  tenderness  are 
complained  of.    Other  organs  are  always  implicated. 

4.  Hydatid  tumour  has  been  in  rare  instances  met  with  in  the 
spleen,  the  liver  being  affected  at  the  same  time.  It  may  give  rise  to  a 
prominent  tumour,  having  the  usual  semi-globular  shape  and  fluctuating 
sensation  of  a  hydatid-cyst. 

5.  Tubercle  in  the  spleen  is  chiefly  met  with  as  a  part  of  acute  miliary 
tuberculosis.  In  rare  instances  it  has  been  observed  in  cases  of  chronic 
phthisis.    This  condition  cannot  be  recognized  clinically. 

6.  Rickets  is  believed  by  some  to  produce  special  changes  in  the 
spleen,  as  described  under  that  disease. 

7.  Peculiar  changes  are  observed  in  the  spleen  in  cases  of  pernicious 
anaemia,  which  have  been  already  considered  in  connection  with  that 
disease. 

8.  The  spleen  is  often  shrunken  and  atrophied,  but  this  does  not 
lead  to  any  obvious  ill-effects. 

C.  General  Diagnosis,  Prognosis,  and  Treatment. 

1.  Diagnosis. — Practically  it  is  only  by  physical  examination  that 
diseases  of  the  spleen  can  usually  be  positively  recognized.  The  chief 
diSiculties  in  the  diagnosis  of  splenic  enlargement  have  already  been 
indicated.  The  general  symptoms  aid  the  diagnosis  materially  in  advanced 
cases  The  previous  history  also  helps  in  some  instances,  especially  if  it 
reveals  exposui-e  to  malarial  influence,  or  the  previous  occurrence  of 
attacks  of  ague.  Should  there  be  persistent  portal  obstruction,  more  or 
less  enlargement  of  the  spleen  is  a  necessary  consequence. 

Examination  of  the  blood  is  of  essential  importance  in  the  diagnosis 
of  leucocythsemia,  and  must  be  repeated  again  and  again  in  doubtful 
cases.    This  examination  will  also  help  to  determine  whether  a  case  is 
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one  of  true  leucocythpemia  or  of  Hodgkin's  disease,  when  enlargement  of 
the  glands  occurs  at  an  early  period. 

2.  Prognosis. — Acnte  affections  of  the  spleen  are  rarely  dangei-ous  in 
themselves,  iinless  an  abscess  forms,  or  the  organ  becomes  extremely  dis- 
tended and  pulpy,  under  whicli  circumstances  it  may  rupture,  and  thus  lead 
to  grave  consequences.  Chronic  affections  are  usually  slow  in  their  progress, 
except  in  the  case  of  malignant  disease,  and  if  there  is  mere  hypex'trophv 
the  health  is  often  not  disturbed  for  a  long  time.  Treatment  has  usually 
but  little  effect  in  reducing  this  hypertrophy,  except  in  the  case  of 
malarial  spleen.  Leucocytlucviia  has  been  generally  regarded  as  an 
incurable  disease,  but  more  recent  experience  has  proved  that  it  maj' 
be  greatly  benefited  if  a  case  comes  undei-  treatment  at  an  early  period, 
'rhe  prognosis  is  worse  if  there  are  signs  of  marked  organic  changes 
in  the  blood-forming  organs;  andalso  in  proportion  to  the  increase  of 
white  corpuscles,  and  the  diminution  of  red  corpuscles  in  the  blood. 

3.  Treatment. — No  special  interference  is  needed  in  acute  forms  of 
splenic  disease,  unless  an  abscess  should  form  and  be  recognized,  which 
must  be  treated  in  the  usual  way.  A  case  has  been  i-ecorded  in  which 
8\  ounces  of  a  dark  grumous  fluid  were  removed  by  aspiration  from 
a  spleen  which  was  the  seat  of  softening  from  acute  inflammation. 
Quinine  has  a  marked  influence  in  reducing  malarial  congest io7i  and  its 
consequences,  even  after  it  has  existed  for  some  time,  and  such  a  con- 
dition ought  to  receive  as  early  attention  as  possible,  and  be  treated 
persistently,  so  as  to  prevent  future  ill-effects.  When  there  is  mechanical 
congestion,  any  impediment  in  connection  with  the  portal  circulation 
must  be  removed,  if  possible  ;  but  if  this  is  not  practicable,  saline  purga- 
iives  act  beneficially,  by  relieving  the  vessels.  Tn  hypertrophy  of  the  spleen, 
one  of  the  chief  objects  of  treatment  is  to  improve  the  general  health,  and 
the  condition  of  the  blood,  by  the  administration  of  iron,  mineral  acids, 
quinine,  arsenic,  and  similar  remedies  ;  as  well  as  by  a  nutritious  diet, 
change  of  air,  and  attention  to  hygienic  measures.  Iodides  and  bromides, 
as  well  as  mercurials,  have  been  supposed  to  reduce  the  size  of  the 
spleen,  but  in  my  experience  they  have  been  of  no  use  whatever.  Cases 
of  leiicocythamia  have  been  decidedly  benefited  by  the  use  of  phosphorus. 
In  one  case  under  my  own  care  the  administration  of  this  drug  seemed  to 
have  a  marked  effect  in  reducing  the  size  of  the  spleen  and  of  enlarged 
glands,  and  in  diminishing  the  number  of  white  corpuscles  in  the  blood. 
It  tends,  however,  to  produce  fatty  changes  in  organs,  and  other  un- 
toward effects.  Cod-liver  oil  is  sometimes  useful.  Galvanism  is 
strongly  recommended  by  Dr.  Cowers,  who  affirms  that  it  contracts  the 
spleen,  expels  retained  leucocytes,  and  perhaps  stimulates  directly  its 
functional  action.  Other  methods  advocated  are  friction  with  iodide  of 
mercury  ointment;  the  application  of  the  ice-bag,  or  cold  douching; 
and  injection  of  ergotine.  As  a  last  resource,  extirpation  of  the  spleen 
has  been  practised.  This  may  be  permissible  in  cases  of  simple  enlarged 
spleen,  but  in  leucocytha;niia  it  has  proved  invariably  fatal,  on  account 

luBmorrhage.    Various  symptoms  must  be  treated  as  they  arise. 
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Chapter  LIV. 

DISEASES  OF  THE  PANCREAS. 

A.  Clinical  Characters. 

1.  Pancreatic  affections  are  frequently  attended  with  painful  sensa- 
tions, which  are  described  as  lying  deep  in  the  abdomen,  just  below 
the  epigastrium.  The  pain  may  shoot  to  the  back  or  shoulder,  or  in 
other  directions,  and  occasionally  comes  on  in  violent  paroxysms, 
resembling  those  of  hepatic  colic.  In  some  cases  there  is  deep  tenderness. 

2.  Important  symptoms  are  believed  to  arise  fi-om  changes  in  the 
quantity  or  quality  of  the  pancreatic  secretion.  When  formed  in 
excess,  being  at  the  same  time  usually  of  an  instating  quality,  this  secre- 
tion is  supposed  by  some  to  be  the  cause  of  a  form  of  pyrosis,  attended 
with  the  discharge  of  a  viscid,  slimy  tluid ;  as  w^ell  as  of  diarrhcea,  the 
stools  containing  a  tenacious  material,  or  presenting  sometimes  dysenteric 
characters.  On  the  other  hand,  deficiency  or  absence  of  pancreatic  juice 
from  the  alimentary  canal,  whether  arising  from  changes  in  the  gland- 
tissue,  or  obstruction  in  connection  with  the  duct ;  and  abnormal 
quality  of  the  secretion,  have  been  considered  as  giving  rise  to  a  charac- 
teristic phenomenon,  namely,  the  passage  of  a  large  amount  of  fatty 
or  oily  matter  in  the  stools,  which  separates  from  the  general  mass  of 
the  fceces.  Frequently  thei'e  is  constipation  at  the  same  time,  the  faeces 
being  dry  and  hard.  Other  digestive  derangements  are  common,  and 
may  be  partly  due  to  the  absence  of  pancreatic  juice  from  the  bowels. 
Dr.  Walker,  of  Peterborough,  has  advanced  the  opinion  that  the  colour- 
ing matter  of  the  fn?ces  is  only  formed  by  the  co-operation  of  the 
pancreatic  secretion  with  the  bile,  and  affirms  that  the  absence  of  the 
former  from  the  bowel  causes  the  stools  to  be  clay-coloured,  even  though 
the  bile  is  normally  excreted. 

3.  Pressure  u])on  or  irritation  of  neighbouring  structures  is  often  a 
cause  (jf  pi'ominent  symptoms  in  pancreatic  disease,  especially  jaundice; 
vomiting,  eructations,  flatulent  distension,  and  other  gastric  disturb- 
ances ;  constipation  ;  and  aortic  pulsation  or  mur7nur.  The  neighbouring 
veins  are  sometimes  obstructed,  especially  the  portal,  with  the  usual 
consequences.  Pain  is  also  partly  or  entirely  due  to  this  cause  in  certain 
cases,  resulting  fi'om  pressure  on  the  nerves  in  the  vicinity,  or  on  the 
vertebrfp,  the  latter  being  occasionally  eroded. 

4.  Changes  in  the  urine. — It  has  been  stated  that  in  some  cases  of 
pancreatic  disease  fat  has  been  present  in  the  urine,  either  in  the  form 
of  oil-globules,  or  of  a  greasy  substance,  which  becomes  like  butter  on 
cooling.  Glycosuria  has  also  been  found  associated  with  morbid  con- 
ditions of  the  pancreas,  but  probably  this  dejjends  on  implication  of  the 
solar  plexus. 

5.  Physical  examination  sometimes  reveals  certain  morbid  condi- 
tions of  the  pancreas,  but  it  requires  to  be  performed  very  thoroughly, 
and  in  many  cases  repeatedly,  the  stomach  and  colon  being  empty,  before 
a  satisfactoiy  conclusion  can  be  arrived  at.  Only  palpation  can  be 
said  to  be  of  any  positive  service  as  a  rule.  The  healthy  pancreas  can 
now  and  then  be  felt  on  making  deep  jiressure,  in  vei'y  thin  persons 
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with  loose  abdominal  walls,  especially  if  the  spine  is  somewhat  curved 
forwards  ;  this  is  more  frequently  the  case  when  the  organ  is  enlaro-ed 
and  hardened.  It  is,  however,  in  the  detection  of  a  tuwoiir  uf  the  head  of 
the  pancreas  that  physical  examination  is  of  most  value.  This  is  dis- 
tinguished by  the  following  characters  -.—a.  It  is  situated  deeply  at  the 
back  of  the  abdomen,  in  the  region  of  the  pancreas,  h.  The  dimensions 
are  always  small  ;  and  the  shape  generally  more  or  less  rounded  c  The 
tumour  is  quite  fixed,  d.  It  feels  dense  and  hard.  It  must  be  men- 
tioned that  marked  pulsation  and  bruit  may  result  from  pressure  of  the 
pancreas  upon  the  aorta.  In  rare  instances  a  cyd  of  the  pancreas  has 
reached  such  a  size  as  to  be  obvious  on  physical  examination  as  a  deep- 
seated  tumour,  rounded,  smooth,  and  soft  or  iudistinrttly  fluctuating. 

6.  Pancreatic  disease  is  often  attended  with  general  symptoms, 
namely,  extreme  emaciation,  anaemia,  debility,  and  mental  deiiressioii 
due  to  interference  with  nutrition  and  other  causes. 

B.    Sl'ECIAL   D[S  EASES. 

The  special  diseases  of  the  pancreas  need  but  brief  consideration, 
and  some  of  them  only  I'cqnire  enumeration. 

1.  Acmte  Pancreatitis.— Acute  inflammation  of  the  jmncreas  is  very 
rare.  _  It  is  said  to  be  characterized  anatomically  by  hypertemia ;  swell- 
ing; induration  or  softening;  and  exudation  into  the  cellular  tissue  and 
upon  the  surface;  occasionally  ending  in  purulent  infiltration  or  the 
formation  of  abscesses.  The  last  event  is  said  to  be  not  uncommon  as 
the  result  of  metastasis  from  the  salivary  glands  and  testis.  Very  ra.rely 
the  inflammation  ends  in  gangrene.  The  symptoms  are  described  as  dull 
deep-seated  pain  in  the  region  of  the  pancreas ;  nausea  and  vomiting  of 
a  viscid  liquid  ;  thirst  :  constipation  ;  and  some  degree  of  pyrexia. 
Rupture  of  a  pancreatic  abscess  may  give  rise  to  serioifs  symptoms.  ' 

2.  The  following  morbid  conditions  may  be  mentioned  together, 
namely:— (i. )  Anaemia,  or  Hyperaemia.  (li.)  Haemorrhage,  )  So- 
called  Hypertrophy,  which  generally  involves  the  entii-e  qiand,  and  is 
the  result  of  eJirouic  ■Mfiam.matioii,  or  oi  long-continued  merlwniral  con- 
(festion  from  portal  obstruction,  the  pancreas  being  enlarovd  and 
hardened,  and  the  interstitial  tissue  being  increased,  (iv.)  Atrophy 
usually  associated  either  with  senile  changes  ;  some  kind  of  cachexia  ' 
local  disease  of  vessels;  or  pressure  upon  the  organ  as  the  result  of 
surrounding  disease.  (v.)  Induration  or  softening,  with  or  without 
hypertrophy  or  atrophy,  (vi.)  Fatty  infiltration  and  degeneration, 
it  the.se  conditions  give  rise  to  any  symptoms  at  all,  they  are  those 
indicative  of  deficiency  or  abnormal  quality  of  the  pancreatic  secretion 
A  hypertrophied  pancreas  may  be  felt  in  some  cases  :  and  occasionallv 
it  gives  rise  to  pressure-symptoms. 

3.  Not  uncommonly  calculi  form  in  the  pancreatic  duct  which  may 
be  m  large  numbers  and  of  some  size.  They  interfere  with  the  escape  of 
tlie  secretion.  I  am  not  aware  that  their  passage  causes  any  symptoms, 
the  branches  of  the  pancreatic  duct  are  sometimes  dilated  iiito  cysts 
owing  to  obstruction  by  these  bodies,  which  in  rare  instances  attain  a' 
large  size.  This  effect  may  also  result  from  pressure  upon  the  duct  from 
without,  at  or  near  its  orifice  ;  or  from  affections  of  the  gland  itself  A 
large  pancreatic  cyst  may  possibly  be  recognized  by  ph  vsical  examination  • 
and  a  positive  diagnosis  of  its  nature  has  been  made  by  proving  that  the 
Huid  drawn  off  by  aspiration  has  a  distinct  emulsifving  action  on  fats 
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4.  The  most  important  disease  of  the  pancreas  is  scirrhus  of  the 
head  of  this  organ.  There  is  a  difference  of  opinion  as  to  the  nature  of 
the  morbid  condition  thus  named,  some  pathologists  regarding  it  as 
scirrhus  cancer ;  others  considering  tliat  it  is  merely  due  to  fibroid  changes 
resulting  from  chronic  infiamniation,  and  they  affiim  that  the  pancreas 
is  peculiarly  free  from  cancer,  escaping  often  even  when  the  disease 
involves  all  the  surrounding  structures.  I  have  had  the  opportunity  of 
observing  several  cases  of  this  disease,  and  of  making  a  post-mortem 
examination  in  four  of  these  cases,  in  which  certainly  the  affected  por- 
tion of  the  pancreas  presented  well-marked  general  and  microscopic 
characters  indicative  of  scirrhus  cancer.  The  mass  varies  in  size,  but 
does  not  attain  large  dimensions ;  it  has  an  extremely  hard  and  dense 
consistence,  and  a  whitish  section.  It  frequently  becomes  adherent  to, 
or  even  involves  the  duodenum,  which  may  be  ulcerated  and  greatly 
narrowed.  It  may  also  form  adhesions  with  other  structures,  to  which 
the  disease  may  subsequently  extend.  The  pancreatic  and  common 
bile-ducts  as  a  rule  become  obstructed.  The  latter  is  usually  supposed 
to  be  closed,  'owing  to  pressui-e  being  exerted  upon  it  by  the  enlarged 
pancreas,  but  this  effect  is  probably  more  frequently  due  to  contraction 
about  the  orifice  or  in  the  course  of  the  duct,  from  changes  in  its  own 
tissues,  jaundice  and  its  accompanying  phenomena  necessarily  resulting. 
The  body  of  the  pancreas  is  usually  enlarged  ;  sometimes  it  is  atrophied. 
Now  and  then  serious  disorganization  of  neighbouiing  parts  is  produced, 
leading  to  ei'osion  of  the  vertebrae,  perforation  of  the  diaphragm,  or  the 
opening  of  a  large  vessel. 

But  little  is  known  about  the  cetiology  of  this  disease.  Generally  it 
occurs  in  elderly  persons,  but  one  of  the  most  marked  cases  I  have 
met  with  was  in  a  young  man  aged  twenty-three.  In  only  one 
instance  which  has  come  under  my  notice  was  there  any  history  of 
intemperance. 

Symptoms. — The  clinical  history  of  scirrhus  of  the  pancreas  is  decidedly 
indefinite  and  uncertain.  In  general  terms  the  clinical  phenomena  may 
be  stated  as  deep  pain  in  the  region  of  the  pancreas,  aching,  gnawing, 
or  lancinating  in  character,  or  sometimes  attended  with  a  sense  of  burn- 
ing or  tightness,  in  some  cases  greatly  increased  paroxysmally,  and  also 
frequently  intensified  by  food,  coughing,  deep  breathing,  movement,  or 
the  supine  position ;  deep  tenderness  ;  nausea  and  vomiting,  in  some 
cases  of  a  severe  character ;  various  digestive  disturbances,  the  tongue, 
however,  being  often  quite  clean ;  jaundice,  frequently  intense ;  the 
passage  of  much  fat  in  the  stools,  the  bowels  being  usually  constipated ; 
the  detection  of  a  tumour  having  the  characters  already  described; 
accompanied  with  great  general  wasting,  ansemia,  debility,  and  lowness 
of  spirits.  As  showing  the  irregular  and  ill-defined  clinical  history  of 
cases  of  this  disease,  1  may  state  from  my  own  observation  that  there 
may  be  no  pain  or  tenderness  from  first  to  last ;  that  symjjtoms  due  to 
biliary  obsti'uction  may  be  the  only  prominent  phenomena  throughout ; 
that  it  may  be  impossible  to  detect  any  tumour ;  and  certainly  that 
excess  of  fat  in  the  stools  is  by  no  means  always  observed. 

5.  Among  exceedingly  rare  morbid  deposits  which  have  been  found  m 
the  pancieas  are  mentioned  encephaloid  cancer,  colloid,  melanosis, 
sarcoma,  tubercle,  and  syphilitic  formations. 

Diagnosis. — Only  scirrhus  of  the  head  of  the  pancreas  can  as  a  rule  be 
diagnosed  with  any  approach  to  certainty,  and  in  many  cases  it  is 
exceedingly  difficult  to  arrive  at  any  positive  conclusion,  at  all  events 
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some  time.  The  chief  diseases  for  which  this  condition  is  liable  to 
Ue  mistaken  are  affections  of  the  stomach,  especially  about  the  pvlonis  • 
ut  the  duodenum ;  or  of  the  liver.  The  paroxysms  of  pain  may  closelv 
resemble  those  associated  with  the  passa£?e  of  a  ^■all-stone  Occasionally 
by  pressing  on  the  abdominal  aorta,  sciri-hus  of  the  pancreas  o-ives  rise  to 
pulsation  and  bruit,  simulating  an  aneurism.  Whenever '^any  of  the 
symptoms  mentioned  are  complained  of,  and  especially  jaundice  comino- 
on  without  any  obvious  cause,  pancreatic  disease  should  always  be 
borne  m  mmd.  _I  believe  that  it  not  uncommonly ' escapes  recognition 
simply  because  it  is  never  thought  of.  An  important  step  towards  a 
correct  diagnosis  consists  in  excluding  as  far  as  possible  affections  of  all 
neighbouring  structures.  It  must  be  remembered  that  the  liver  is  liable 
to  be  enlarged,  as  the  result  of  obstruction  of  its  duct  associated  with 
I)ancreatic  disease.  Physical  ..vaminaHon  is  of  essential  value  in 
diagnosis,  and  m  doubtful  and  obscure  cases  it  should  be  thorouo-hly 
carried  out  again  and  again,  by  which  means  a  satisfactory  concUrsion 
may  m  some  instances  be  arrived  at  in  course  of  time.  A  pancreatic 
nist  may  po.ssibly  be  recognized  by  physical  examination,  and  by  testing 
i  he  action  of  the  fluid  removed. 

Prognosis  is  necessarily  very  grave  in  cases  of  scirrhus  of  the  pancreas, 
the  disease  being  fatal,  and  seldom  of  long  duration. 

Treatment  must  be  entirely  symptomatic  in  cases  of  pancreatic  cancer 
directed  especially  against  pain,  vomiting,  jaundice,  loss  of  flesh  and 
strength,  anaemia,  and  debility.  The  use  of  artUcial  diqestant.s, 
especially  hqnor  pancreaticns,  may  be  oP  much  service  in  some  cases 
1  ancreatic  cysts  have  been  successfully  treated  by  operation. 


Chapter  LV. 


DISEASE  OF  THE  SUPRA-RENAL  CAPSULES— 
ADDISON'S  DISEASE. 

^TiOLOOY  AND  Pathoi.og Y.-Dr.  Addison  first  drew  attention  to  a  series 
ot  symptoms  which  he  believed  were  associated  with  disease  of  the 
supra-renal  bodies,  one  of  the  most  prominent  being  a  peculiar  dis- 
coloration or  bronzing  of  the  skin.  Since  his  time  the  subject  has  been 
investigated  by  the  late  Dr.  Greenhow  and  other  observers 

The  first  question  to  be  determined  is,  whether  any  relation  exists 
l^etween  the  phenomena  of  so-called  Addison  s  disease  and  any  morbid 
condition  ot  the  SHpra-renal  cajjsides  /  Greenhow  maintained  that  there  is 
such  a  reh^tionship,  but  others  deny  this.  With  regard  to  the  bronzinq 
ot  tlie  shiv,  which,  however,  is  by  no  means  the  most  important  or  an 
essential  symptom  of  Addison's  disease,  this  has  been  described  as  beino- 
present  m  cases  where  there  was  no  supra-renal  mischief;  but  Greeir. 
Iiow  attirmed  that  the  discoloration  in  these  instances  is  different  from 
true  bronzing.  On  the  other  hand,  supra-renal  disease  has  been  fre- 
quently noticed  where  there  was  no  bronzing,  which  might  be  accounted 
tor  m  some  instances  by  the  fact  that  this  symptom  appears  at  a  con- 
paratively  late  period,  and  that  the  progress  of  the  complaint  may  be 
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SO  rapid  as  to  terminate  in  death  before  the  discoloration  could  be  de- 
veloped. Bat,  further,  this  leads  to  the  question  of  the  nature  of  the 
lesion  of  the  supra-reual  capsules  in  Addison's  disease.  Some  suppose 
that  its  phenomena  may  be  due  to  any  morbid  condition  of  these  organs  ; 
but  Gri'eenhow  held  that  they  are  only  observed  in  connection  with  a 
special  lesion,  which  will  be  presently  described.  As  to  the  mode  in 
which  disease  of  the  supra-renal  capsules  produces  these  effects,  the  view 
most  in  favour  maintains  that  it  is  through  the  implication  of  certain 
important  nerves,  and  not  from  interference  with  or  abolition  of  their 
fanctions.  These  organs  have  themselves  a  large  supply  of  nerves, 
which  ai'e  intimately  connected  with  the  trunk  of  the  sympathetic  in 
the  abdomen,  as  well  as  with  the  phrenic  and  pneumogastric  nerves. 
The  morbid  changes  which  affect  the  supra-renal  capsules  also  tend  to 
involve  the  nerves  in  their  vicinity,  and  may  even  extend  so  far  as  to 
implicate  the  semilunar  ganglia  and  solar  plexus.  The  nerve-lesions  are 
of  the  nature  of  perineuritis,  atrophy,  and  pigmentation.  It  is  affirmed 
that  bronzing  of  the  skin  has  been  found  in  connection  with  enlarge- 
ment of  the  retro-peritoneal  absorbent  glands,  which  surrounded  and 
compressed  the  solar  plexus,  ,the  supra-renal  capsules  being  perfectly 
healthy.  The  nerve-lesions  have  been  considered  by  some  observers  as 
arising  primarily,  and  as  being  altogether  independent  of  supi'a- renal 
mischief. 

Another  view  is  that  the  phenomena  of  Addison's  disease  are  actually 
due  to  the  destruction  of  the  supra-renal  bodies.  Dr.  MacMunn,  as  the 
result  of  his  spectroscopic  observations  on  the  blood  and  urine,  has 
advanced  the  opinion  that  the  function  of  these  organs  is  to  separate 
effete  pigments  and  their  accompanying  proteids.  Foa  and  Pellicani 
have  found  that  the  adrenals  contain  a  very  active  poison,  and 
MacMunn  suggests  tbat  this  may  be  the  proteid  part  of  the  pigment 
molecule  which  it  is  the  function  of  these  bodies  to  pick  out  and  meta- 
morphose into  a  harmless  body.  When  they  are  diseased,  the  effete 
pigments  and  proteids  circulate  in  the  blood;  the  former,  or  their 
iiacomplete  metabolites,  producing  pigmentation  of  the  skin  and  mucous 
membranes,  and  appearing  often  in  the  urine  as  uro-hsemato-porphyrin  ; 
the  latter  pi'oducing  toxic  effects,  and  leading  to  further  deterioration  of 
blood,  with  its  consequences. 

With  respect  to  the  exciting  cause  of  the  special  supi-a-renal  lesion, 
Greenhow  maintained  that  it  is  frequently  due  to  the  extension  of 
inflammation  from  diseased  or  injured  adjacent  parts.  It  has  also  been 
refeixed  in  some  instances  to  a  severe  strain,  blow,  or  physical  shock, 
usually  in  the  back  ;  over-exertion  ;  nervous  shock,  grief,  or  anxiety ; 
and  intermittent  fever.  Individual  cases  have  been  met  with  associated 
with  syphilis  and  lepi'osy,  diabetes,  and  exophthalmic  goitre. 

There  are  some  important  predisposing  causes  of  Addison's  disease. 
It  is  much  more  frequent  among  males  than  females  ;  is  found  chiefly  in 
those  emjsloyed  in  active  manual  labour,  and  especially  in  connection 
with  those  occupations  which  entail  exposure  to  bodily  injury  from 
accident  or  over-exertion ;  and  is  almost  confined  to  the  laborious  periods 
of  life,  though  it  may  occur  even  in  childhood.  There  may  be  a  pre- 
disposing constitutional  condition  in  some  instances. 

Anatomical  Characters. — The  supra-renal  bodies  may  be  the  seat  of 
the  following  morbid  changes: — 1.  Acute  inflammation,  ending  in  sup- 
puration. 2.  Tubercle.  3.  Cancer,  always  secondary,  and  usually  of 
the  encephaloid  variety.    4.  Albuminoid  disease.    5.  Fibroid  degenera- 
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Hon,  with  hardening     6.  Fatty  degeneration.    7.  Atrophy.    8  E.emor 

the  •  suit  of  a  T.  ■  "'"f  ^l-^l-'^ge^  observed  are  believed  to 
ne  tne  iesult  ot  a  chronic  inflammatory  process,  both  supra-reual  cnnsnlpc 
oecomuig  infiltrated  with  an  exudation  of  a  low  tvpe  wl  k'h   .  .n/^   /  i 

f     s-s;  i.:- SEES 

cases     The  affected  organs  are  usually  enlarged,  firm,  and  nodulated 
hough  m  rare  cases  they  are  normal  ol' dimiufshed  in  s        I^t  e  S 
•s^age  of  the  disease  they  are  invaded  by  a  softish,  semiinin  luee  it 
?Sste";fTh"''- ^PP--^*l3^  Homogeneous  substanc^e,  whS ^n 

formed,  or  a  putty-like  material,  or  finalist  diT  chafrL"  tL 

o   onsist  of  a  fabrillated  stroma  containing  numerous  lymi  hSd  c™ 

™irrt;t  e\^ii^^^^^^  T''^''  ^^-^  alteid^ellrnuffel 
oiauuiai  mattei,  and  fat.    In  many  cases  there  is  o-rent  tliiV-l-Pm-,iV..  r.f  +i 
covering  of  the  capsules,  with  extensive  proliL  atlon  of  t     !  r 
cellular  tissue,  and  the  formation  of  finf  adhtfonr^:'  ^1  ^^t^pS?: 
the  nerves  become  thus  invested  in  a  dense  indurated  tSs^Traml  their 
fabrous  mves  ment  has  also  been  found  hypertrophied  '  " 

O  her  morbid  appearances  have  been  described  in'particular  cases  of 

^^Wrwlicl'SeTtW        enlargement  of  the  neighlouring^Sen 
QicirULih,  wnicn  aie  eitner  normal  m  structnvp  nTfi, r,.u       ■  i 

mp^cessof  caseation;  enlargemen^S^  r'JSi^^  |     r  J'tS^^^l^^H 
nitestines  and  sometimes  of  the  large;  mammillatioitsn   11  eccWn  ^se 
superficial  erosions,  or  small  ulcers  in  the  stomach  -   «T,o!:i       ]  ' 

beta  ™!Siri  JteitLit'r'-  "^"^ 

SVMITOMS.-Oiie  of  the  most  prominent  olii,ionl  phenomem.  ot  A,M; 

nmsculai-  debility,  languor,  and  indisposiiicl^irtiytocSl  T  mS 
effort  at  las  amounting  to  extreme  prostration  ;  an  aspect  of  listleXs^^^ 
and  depression;   marked  anaemia,  the  sclerot  cs  be  iicfitxi  v  Xe 
vastmg,  but  not  to  any  degree,  nor  is  it  always  oSed  wh  le^  h^^^^ 
m  some  cases  a  peculiar  tendency  to  the  formation  of    di^o  e  tissue 

sible,  there  being  also  a  tenclncrtToiddTni.      1  7        '''^'^  '"^P^"'^' 

amounting  to  p^ionged  ^^'ot^::^^^!^^'::':^ 

tion,  with  breathlessness.  Another  characteric^fjo  f  M-'^'^*!'^"!^  on  eser- 
■I      appears  at  very  var.able  periods  i„  different  eases,  and  is  die  mainly 
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to  tlie  presence  of  yellowish-brown  pigment-granules  in  the  rete  mucosum, 
or  occasionally  of  pigment-cells.  Traces  of  pigment  may  also  be  found 
in  the  superficial  layers  of  the  epidermis,  with  pigment-granules  here 
and  there  in  the  cutis.  The  exact  hue  varies,  and  it  becomes  darker  by 
degrees.  It  often  resembles  that  of  the  mulatto,  but  may  be  simply 
dingy  or  smoky-brown,  yellowish-brown,  greenish-brown,  greyish- 
black,  or  almost  black.  It  extends  all  over  the  body,  but  is  never 
uniform  throughout,  usually  commencing  and  being  most  marked  over 
exposed  parts,  such  as  the  face  and  neck;  on  the  upper  extremities; 
in  the  axillfe  ;  and  about  the  penis,  scrotum,  and  navel.  It  shades  off 
gradually,  but  where  the  skin  has  been  injured  or  irritated,  this  part 
becomes  much  darker  and  presents  defined  margins.  The  palms  and 
soles  sometimes  exhibit  spots  of  pigment.  The  mucous  membranes  are 
also  discoloured,  the  lips  in  some  instances  assuming  a  mulberry  hue ; 
or  irregular  and  ill-defined  spots  and  patches  of  pigment  being  observed 
upon  them,  as  well  as  on  the  inside  of  the  cheeks  and  on  the  gums,  with 
(lark  streaks  opposite  the  angles  of  the  mouth.  A  peculiar  pigment  has 
also  been  described  in  the  utructures  of  the  eye,  as  seen  with  the  ophthal- 
moscope, but  the  conjunctivae  always  remain  normal.  In  addition  to 
these  symptoms  there  is  usually  more  or  less  pain  in  the  epigastrium, 
in  some  cases  extremely  severe ;  and  irritability  of  the  stomach,  with 
nausea,  retching,  or  vomiting,  which  may  be  urgent  and  iiTepressible. 
Other  digestive  disorders  are  also  common,  appetite  being  lost,  and 
obstinate  diarrhoea  sometimes  sets  in,  though  constipation  is  the  rule. 
The  tongue  is  usually  red  and  moist.  Pain  in  the  loins  is  often  com- 
plained of.  Frequently  one  or  both  hypochondria  feel  tender  ;  and  Dr. 
Greenhow  noticed  sometimes  a  rigidity  of  the  abdominal  muscles,  as  if 
they  were  instinctively  contracted  to  protect  deep-seated  parts  from 
pressure. 

The  course  of  Addison's  disease  is  slow  and  chronic  as  a  rule,  but  it 
is  often  subject  to  remarkable  remissions,  with  improvement  in  the 
symptoms,  and  subsequent  exacerbations.  In  exceptional  instances  the 
progress  is  acute  and  rapid  ;  or  the  disease  may  be  latent  for  a  long 
time,  and  then  run  a  very  rapid  course.  Death  generally  results  from 
gradual  asthenia,  there  being  towards  the  close  frequent  sighing  or 
yawning,  with  persistent  hiccup.  The  mind  is  in  many  cases  clear  to 
the  last,  but  the  patient  may  be  drowsy  or  semi-comatose,  or  grave 
nervous  phenomena  may  supervene.  The  temperature  is  usually  low 
throughout,  but  towards  the  close  it  falls  considerably,  the  skin 
being  cool  or  cold.  The  urine  is  often  diminished ;  of  low  specific 
gravity  ;  and  deficient  in  solids. 

Diagnosis.  —  It  is  only  necessary  to  mention  that  should  symptoms  of 
progressively  failing  health  and  cachexia  appear,  without  any  evident 
organic  mischief  to  account  for  this,  Addison's  disease  ought  to  be  borne 
in  mind.  When  the  bronzing  appears,  there  should  be  no  doubt  respect- 
ing the  nature  of  the  comjjlaint. 

Prognosis  is  very  grave,  the  disease  always  ending  fatally,  but  the 
duration  may  be  very  prolonged. 

Treatment. — All  that  can  be  done  is  to  promote  general  health  and 
strength  by  means  of  a  highly  nutritious  diet ;  by  the  administration  of 
Ionics,  especially  quinine,  tincture  of  perchloride  or  syrup  of  the  phosphate 
of  iron,  strychnine,  and  cod-liver  oil  ;  by  attention  to  hygienic  measures ; 
and  by  maintaining  the  alimentary  canal  in  good  order.  Rest,  and  the 
avoidance  of  all  bodily  and  mental  excitement,  are  also  important 
elements  in  treatment.    Symptoms  must  be  attended  to  as  they  arise. 
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Chapter  LVI. 
ABDOMINAL  ANEURISM. 


Th.  most  important  form  of  abdominal  aneuiMsm  which  comes  under 
he  notice  of  the  physician  is  that  which  is  connected  with  the  aorta 
but  an  aneurism  may  be  found  on  the  ca^liac  axis  or  either  of  ts 
branches,  especially  the  hepatic;  on  either  of  the  mesenteric  or  rena 
arteries;   or  on  one  of  the  iliac  vessels.    For  the  m//.o/o,y  and  Z 
Sri^ "  '"'"'^'^^^  be  made 'to  Thorac;; 

Symptoms  and  SiONs.-In  many  cases  the  only  clinical  indications  of 
abdominal  aneunsm  consist  in  the  detection  of  I  tn^nour.  preitt  Z  the 
usual  pkys^cal  characters  of  an  aneurism.    Often,  however    lerf  are 
signs  ot  pressure  on  surrounding  structures;  local  morbid  eilatlons 
and  evidences  of  serious  constitutional  disturbance.    In  some    n  tCi 
such  phenomena  are  alone  present,  there  bteing  no  physi^l      ts  o 
an  aneurism,  or  only  such  as  are  very  obscure.  \he  ^iLca  XSZt^ 
of  an  abdominal  aneurismal  tumour  are  as  follows:-!   It  is  Zallv 
seated  m  some  part  of  the  course  of  the  aorta,  but  freque  ith^ro 
more  to  one  side  than  the  other,  especially  towards  the  ?eft     Of  coui-se 

::ssTxrteT''o^'Ai^r'';";^T"'         the  paiS: 

ve.ssel  attected.  J.  As  a  rule  the  shape  is  more  or  less  rounded  •  the 

;r:sS  TATmo^tTl'  *^^%f~  7-lds  somewhat  on  "S^' -com! 
piessecl.    6.  Almost  always  the  aneurism  is  quite  fixed  and  immovable 
being  unaftected  by  respiratory  movements,  though  if  it  irverriaSe  5 
may  interfere  with  these  movements.    4.  One  of  the  most  VmpoSan 
characters  IS  the  presence  of  more  or  less  pulsation,  synchLnZs  with 
the  cardiac  systole  usually,  but  sometimef  also  diastolic     Snrt  v 
expansile;    ending  laterally  as  well  as  forwards,  and  Tot  unco™ 
more  towards  one  side  than  the  other ;  and  occasionally  atte  dTrti  l 
thiill.    .X  Percussion  reveals  dulness,  if  the  aneurism  is  of  some  size 
corresponding  to  the  extent  of  the  tumour;  with  n,  inse  o?  much 
'  ..tance.    6.  In  many  cases  there  is  a  systoUc  .mrmur,  which  fs  sZe- 
imes  very  loud  and  harsh,  but  it  is  by  no  means  always  heard  oi  ma v 
be  very  slight,  or  more  like  an  arterial  sound;  3  ocSsLallv  I 
irmur  IS  seated  beyond  the  aneurism.    There  i.s  never  any  dia  toli: 
pressure  "  considerably  by  pasture  and 

I  Thrsi'nV'ofan^^bd'*'"*'?"''^  importance  which  demand  notice. 
i.  i  lie  signs  of  an  abdominal  aneurism  may  be  most  evident  in  the  back 

s  1  1^'  "'"T''^      ""^^^  ^^^-^^"^  examination  from  ?hi.  aspect 

tc^L  ^'^'''V^^'^^-    Sometimes  there  is  no  obvious  s?'n 

■xcep  a  marmur  m  this  region.    2.  There  is  no  relation  between  the 

rrmiir'ror-'"''i/^',  ^r^^^^  i^^^^--^^--^'    loud^rsof : 

0       l  hat  on  and'r       ^  rnovable ;  and  not  uncommonly 

e  n/on  tii!  J  influenced  by  posture,  it 

o  itiiis  ItV  i,  "  .  "fi''^'^  *°  ^""'^""^  patient  in  diifei^nt 
ositions.  It  IS  important,  however,  to  observe  that  the  iminilse  does 
>ot  disappear  when  the  patient  is  placed  in  a  kneeling  attilude' sup!  ' 

3  c 
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ported  by  the  hands.  4.  The  physical  signs  may  change  considerably 
during  the  progress  of  any  particular  case  of  abdominal  aneurism. 

The  pressiire-symptonis  will  vary  with  the  situation  of  the  aneurism. 
Among  the  most  common  are  neuralgic  pains,  sometimes  extremely 
severe,  and  shooting  in  different  directions,  originating  in  pressure  upon 
nerves,  such  pressure  also  occasionally  causing  permanent  contraction  of 
the  flexors  of  the  hip-joint ;  deep  gnrawing  pain,  from  erosion  of  the 
vertebrge  ;  and  oedema  of  one  or  both  legs,  with  distension  of  the  super- 
ficial veins,  due  to  pressure  on  one  of  the  iliac  veins  or  on  the  vena  cava 
inferior.  In  some  cases  micturition  is  affected  at  times  ;  and  albuminuria 
may  be  induced  as  the  result  of  pressure  on  the  renal  veins.  Wasting 
of  the  testis  has  been  noticed,  in  consequence  of  obliteration  of  the 
spermatic  ai'tery.  Aneurism  of  the  hepatic  artery  must  be  borne  in  mind 
as  a  possible  cause  of  jaundice  and  ascites,  in  consequence  of  producing 
pressure  upon  the  neighbouring  bile-duct  and  portal  vein. 

In  some  instances  of  abdominal  aneurism  a  subjective  feeling  of  un- 
comfortable pulsation  is  experienced.  The  alimentary  canal  is  often  out 
of  order,  and  I  have  known  obstinate  constipation  to  be  the  one  prominent 
symptom  complained  of  in  a  case  of  aneurism  of  the  abdominal  aorta. 
Patients  suffering  from  this  disease  frequently  look  well,  and  their 
general  condition  is  often  satisfactory ;  but  sometimes  they  present  a 
very  peculiar  aspect,  indicating  profound  illness  with  ansemia,  even 
when  there  are  no  distinct  jihysical  signs  of  the  aneurism. 

Diagnosis. — The  chief  conditions  which  may  simulate  abdominal 
aneurism  are  : — 1.  Simple  aortic  pulsation.  2.  The  pancreas  or  a  solid 
tumour  transmitting  an  impulse  from  the  aorta ;  or  giving  rise  to  a 
murmur  by  pressing  upon  the  vessel.  3.  A  fluid  accumulation,  such  as 
hepatic  abscess  or  hydatid  tumour,  receiving  and  communicating  an 
impulse  from  the  aorta.  The  differential  diagnosis  must  be  founded  on 
a  careful  consideration  of  the  case  in  all  its  details,  as  regards  history, 
symptoms,  and  physical  signs  ;  but  it  is  important  to  notice  that  in  all 
the  conditions  just  mentioned  which  simulate  aneurism,  any  pulsation 
observed  is  but  rarely  expansile,  while  both  it  and  any  murmur  which 
may  be  audible  generally  disappear  if  the  patient  is  placed  in  a  kneeling 
attitude,  supported  on  the  hands.  The  diagnosis  fi'om  mere  aortic 
pulsation  requires  a  few  words  of  special  comment.  The  chief  facts  in 
favour  of  this  condition  are  as  follows : — 1.  The  pulsation  is  generally 
seated  in  the  epigasti'ium.  2.  It  is  observed  most  commonly  either  in 
highly  nervous  and  ansemic  persons,  especially  women;  in  very  thin 
individuals;  or  in  those  who  suffer  much  from  chronic  dyspepsia. 
Aortic  pulsation  may  also  be  associated  with  evident  atheromatous 
degeneration.  3.  There  are  no  signs  of  pressure  ;  nor  is  there  any  pain 
or  tenderness  as  a  rule.  4.  The  impulse  is  scarcely  ever  expansile  and 
lateral,  but  merely  tends  in  a  forward  direction,  and  is  never  attended 
with  a  thrill  ;  there  is  no  increase  in  duluess,  or  any  evident  tumour ; 
and  if  a  murmur  is  present,  it  is  soft  and  blowing  or  whiffing  in  quality, 
but  never  harsh  or  loud.  Some  cases  are  difficult  to  diagnose  with 
certainty,  and  then  their  progress  must  be  watched,  and  the  effects  of 
treatment  observed. 

It  must  not  be  forgotten  that  an  abdominal  aneurism  may  exist  with- 
out giving  rise  to  any  physical  signs.  Occasionally  also  it  exhibits  the 
characters  of  a  solid  tumour,  presenting  neither  pulsation  nor  bruit.  If 
obscure  abdominal  symptoms  are  complained  of,  particularly  deep  pain 
near  the  spine  ;  and  esjiecially  if  there  are  at  the  same  time  indications 
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tluit  the  constitution  is  gravely  disturbed,  aneurism  should  be  thought 
of,  and  careful  physical  exammatioii  carried  out  repeatedly,  over  the  back 
as  well  aa  in  front  of  the  abdomen. 

Treatment. — The  treatment  of  al)dominal  aoi'tic  aneurism  must  be 
conducted  on  the  principles  already  pointed  out  in  relation  to  thoracic 
aneurism  (see  p.  579).  Tuifnell's  method,  and  the  administration  of 
iodide  of  potassium  have  proved  decidedly  efficacious  in  some  cases  of 
this  disease.  The  introduction  of  wire  into  the  aneurismal  sac  has  also 
been  attended  with  success.  It  is  necessary  to  allude  to  a  special 
method  intended  for  the  cure  of  aneurism  of  the  abdominal  aorta, 
namely,  the  rapid-pressure  treatment,  first  employed  by  Dr.  William 
Murray,  of  Newcastle-on-Tyne.  This  plan  consists  in  keeping  the 
patient  well  under  chloroform,  applying  a  tourniquet  over  the  aorta 
above  the  tumour,  and  maintaining  steady  and  constant  pressure  until 
all  pulsation  has  ceased  in  the  aneurism  on  removing  the  tourniquet. 
The  blood  coagulates  in  the  sac,  and  afterwards  collateral  circulation  is 
set  up.  The  results  of  this  treatment  have  certainly  been  such  as  to 
commend  its  adoption  in  appropriate  cases,  if  other  measui'es  do  not 
appear  to  be  followed  by  good  effects.  If  the  aneurism  is  situated  high 
up,  distal  pressure  may  possibly  be  of  sewice. 

Pain  is  a  symptom  often  calling  for  interference  in  cases  of  this 
disease,  and  it  is  best  relieved  by  subcutaneous  injection  of  morphine. 
Posture  may  influence  considerably  the  severity  of  the  pain.  It  is 
highly  important  to  attend  to  the  state  of  the  digestive  organs,  and  to 
keep  the  bowels  acting  regularly  by  means  of  mild  aperients.  A  bella- 
donna plaster  may  be  worn  constantly  over  the  aneurism. 


Chapter  LVII. 

DISEASES  OF  THE  URINARY  ORGANS. 

A.  Clinical  Characters. 

1.  The  morbid  sensations  connected  with  the  urinary  organs  may  be 
referred  to  one  or  both  lumbar  regions  ;  to  the  course  of  the  ureters ; 
to  the  liypogastrium ;  or  to  some  part  of  the  urethra.  They  chiefly 
include  different  kinds  of  pain,  tenderness,  uneasiness,  a  sense  of  fulness 
or  tension,  heat  or  bmniing  along  the  urethra,  and  itching  or  tickling  at 
the  end  of  the  penis.  With  respect  to  pain,  it  is  important  to  ascertain 
whether  it  is  increased  by  movement  of  the  body,  especially  by  sudden 
jolts,  as  after  walking,  jumping,  riding,  or  driving  ;  if  it  is  affected  by 
the  act  of  micturition,  being  either  relieved  or  intensified,  or  even  only 
complained  of  during  or  after  this  act;  and  if  it  is  influenced  by  any 
articles  of  food  or  drink.  Not  uncommonly  a  sympathetic  pain  is  felt 
ruiming  along  the  spermatic  cord  to  the  testis;  and  this  organ  may  be 
retracted. 

2  The  act  of  micturition  is  frequently  disturbed.  The  principal 
deviations  are  a  too  frequent  or  almost  constant  desire  to  pass  water, 
.sometimes  coming  on  suddenly,  so  that  the  patient  cannot  retain  the 
urine  for  an  instant,  or,  on  the  other  hand,  being  associated  with  more 
or  less  dysuria  or  strangury  ;  simple  dysiiria,  or  difficulty  of  micturition, 
even  to  complete  retention ;  and  incontinence,  the  urine  coming  away 
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involuntarily,  either  constantly  or  only  at  times,  and  especially  at  night 
during  sleep.  The  stream  of  urine  may  present  abnormal  characters. 
The  amount  passed  may  also  vary  greatly  from  the  standard  of  health, 
being  either  diminished  more  or  less  to  actual  suppression — oliguria, 
and  anuria  or  ischuria  ;  or  increased — polyuria. 

3.  Important  symptoms  which  are  frequently  associated  with  certain 
urinary  affections  result  from  the  abnormal  state  of  the  blood  which 
they  induce,  of  which  the  most  prominent  are  ann'mia  and  dro^^mj ;  and 
the  phenomena  grouped  under  the  term  uraemia,  which  will  be  presently 
discussed  in  detail.  Other  general  symptoms  may  arise  in  connection 
with  these  complaints,  such  as  pyrexia,  septicaemia,  wasting,  or  collapse  ; 
and  they  may  also  cause  sympathetic  disturbance  of  remote  oi'gans. 

4.  When  the  kidney  is  enlarged,  it  occasionally  gives  rise  to  symptoms 
by  causing  pressure  upon  adjoining  structures. 

5.  Rupture  of  any  portion  of  the  urinary  apparatus  will  occasion 
serious  consequences,  especially  when  this  event  is  followed  by  extrava- 
sation of  urine. 

B.  Sfecial  Examination. 

Special  exartnnation  in  connection  with  the  urinary  organs  includes : — 
I.  Examination  of  the  Urine.  II.  Investigation  for  renal  tumour. 
III.  Examination  directed  to  the  bladder  and  urethra,  by  external 
methods ;  by  the  use  of  the  catheter,  sound,  or  endoscope  ;  and  through 
the  rectum  or  vagina.  For  an  account  of  the  special  examination  of  the 
bladder  and  urethra  refei'ence  must  be  made  to  surgical  treatises,  but  it 
will  be  desirable  to  point  out  in  this  work  the  physical  signs  of  a  dis- 
tended bladder.  It  should  also  be  mentioned  that  in  certain  cases  of 
renal  disease  it  is  very  impoi-tant  to  examine  tlie  heart  and  arteries  ; 
and  to  make  use  of  the  ophthalmoscope. 

I.  Examination  of  the  Urine. 

Examination  of  the  tirine  is  a  matter  of  the  deepest  importance,  and 
is  even  at  the  present  day  but  too  much  neglected  in  ordinary  practice. 
It  gives  valuable  information  in  other  affections  besides  those  directly 
associated  with  the  urinary  organs,  and  in  the  following  pages  an 
attempt  is  made  to  give  a  concise  outline  of  the  clinical  investigation  of 
this  excretion.  It  need  scarcely  be  remarked  that  a  previous  knowledge  is 
requisite  of  the  characters  of  the  urine  in  health,  as  well  as  of  its  chemical 
composition,  with  the  average  proportion  of  its  chief  constituents,  and 
the  main  physiological  variations  to  which  they  are  liable ;  the  changes 
which  the  urine  undergoes  on  standing  after  its  discharge  mvist  also  be 
remembered. 

1.  General  Examination. 

The  first  thing  to  be  done  with  any  specimen  of  urine  is  to  observe  its 
physical  characters,  including  colour  and  genei'al  aspect ;  degree  of  clear- 
ness or  turbidity;  consistence;  characters  of  the  froth  on  shaking; 
odour ;  specific  gravity  ;  and  presence  or  absence  of  any  deposit.  It  is 
often  of  much  importance  to  measure  the  quantity  passed  in  the  twenty- 
four  hours ;  and  when  taking  the  specific  gravity,  or  making  quantita- 
tive analyses,  a  specimen  from  a  mixture  of  the  whole  of  this  urine 
should  be  employed.  Then  the  reaction  .should  be  taken,  this  being  done 
as  soon  as  possible  after  the  urine  has  been  passed,  by  means  of  turmei'ic,. 
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and  blue,  green,  or  violet-tinted  litmus  papers.  Slionld  the  urine  b(; 
alkaline,  it  is  requisite  to  determine  whether  this  is  due  to  tixed  alkali 
or  to  ammonia,  which  is  proved  by  drying  the  test-paper  in  the  open  aii% 
when,  it'  the  alkalinity  depends  on  ammonia,  this  evaporates  and  the 
paper  is  restored  to  its  original  colour.  Farther,  it  is  very  important, 
should  the  urine  be  ammoniacal,  to  ascertain  whether  it  is  discharged  in 
this  condition,  or  if  the  presence  of  ammonia  results  from  subsequent 
decomposition,  and  how  soon  this  substance  is  produced.  The  specifi,c 
gravity  is  usually  ascertained  by  means  of  the  urinometei\  care  being 
taken  that  the  instrument  does  not  touch  the  sides  or  bottom  of  the 
glass  containing  the  urine  ;  and  that  the  number  on  the  stem  which 
represents  the  density  is  read  off  by  looking  at  it  on  a  level  with  the 
surface  of  the  liquid.  Dr.  Oliver  employs  marked  winomefer  beads  to 
determine  the  specific  gravity. 

2.  Chemical  Examination. 

This  is  carried  out  with  a  view  of  determining  : — a.  The  presence 
and  proportion  of  certain  normal  constituents  of  urine,  especially  urea, 
uric  acid,  creatinin,  hippuric  acid,  clilorifles,  phosphates,  sulphates,  and 
colouring  matters,  h.  The  presence  and  quantity  of  abnormal  organic 
ingredients,  chiefly  bile,  albumin,  sugar,  pus,  and  fat.  c.  The  nature  of 
any  deposit,  d.  The  existence  of  various  substances  introduced  into  the 
body  from  without,  such  as  lead  or  arsenic,  or  different  vegetable  agents. 
It  is  desirable  to  point  out  the  tests  employed  for  the  most  important  of 
these  materials. 

1.  Ukica. — The  qualitative  test  f(jr  ui-ea  consists  in  adding  pure 
nitric  a.cid  to  some  urine  carefully  concentrated  by  evaporation  in  a 
water-bath,  when  a  crystalline  pi'ecipitate  of  nitrate  of  urea  is  thrown 
down,  the  crystals  of  Avhicli  appear  under  the  microscope  as  flat  rhombic 
or  liexagonal  plates.  When  urea  is  present  in  large  quantity,  the  mere 
addition  of  nitric  acid  to  some  urine  in  a  test-tube  will  cause  a  crystal- 
line pi'ecipitate  to  form.  Quantitative  estimation. — An  approximate 
knowledge  of  the  amount  of  urea  excreted  daily,  sufficient  for  ordinary 
clinical  purposes,  is  obtained  by  collecting  the  whole  of  the  urine  passed 
in  the  twenty-four  hours,  and  taking  the  specific  gravity  of  a  mixed 
specimen,  provided  it  does  not  contain  sugar  or  albumin.  A  table  has 
been  drawn  np  by  Professor  Haughton  showing  the  relations  between 
the  quantity  of  urine,  its  specific  gravity,  and  the  amount  of  urea.  For 
accurate  determination  the  volumetric  method  of  Liebig  is  that  genei'ally 
employed  It  depends  upon  the  fact  that  urea  forms  with  mercuric 
nitrate  a  precipitate  of  definite  composition.  For  this  process  three 
solutions  are  required,  namely  : — 1.  One  consisting  of  a  volume  of  cold 
satui'ated  solution  of  barytic  nitrate  with  two  volumes  of  satui-ated 
baryta- water.  2.  A  standard  solution  of  mercuric  nitrate.  3.  A 
solution  of  carbonate  of  soda,  about  gr.  xx  to  §1.  A  measured  quantity 
of  the  urine  is  fii'st  mixed  with  half  its  bulk  of  the  baiyta  solution,  in 
order  to  precipitate  the  sulphates  and  phosphates,  which  are  then 
separated  by  filtration,  a  drop  or  two  of  the  filtrate  being  further  tested 
in  order  to  see  that  these  ingredients  are  entirely  i-emoved,  and  if  they 
are  not,  more  baryta  solution  must  be  added.  A  certain  quantity  of  the 
filtrate  is  then  taken,  and  the  mercurial  solution  very  cautiously  dropped 
into  it  from  a  graduated  burette,  until  it  beg-ins  to  become  turbid,  the 
amount  required  to  pi'oduce  this  effect  being  noted  down.    No  preci- 
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pitate  falls  tiiitil  all  the  chloride  of  sodium  present  has  been  decomposed, 
and  the  quantity  required  for  this  purpose  must  be  subtracted  in  the 
subsequent  calculations  from  the  total  volume  added.  As  soon  as  a 
precipitate  forms,  the  mercurial  solution  is  to  be  allowed  to  flow  in  freely 
at  first,  and  afterwards  again  gradually,  the  mixture  being  stirred  with 
a  glass  rod.  In  order  to  ascertain  when  the  whole  of  the  urea  has  been 
precipitated,  a  little  of  the  carbonate  of  soda  solution  is  placed  on  a 
white  porcelain  surface,  and  a  drop  of  the  precipitated  mixture  added  to 
it  by  the  aid  of  a  glass  rod;  as  soon  as  a  yellow  tinge  is  thus  produced, 
it  indicates  that  the  whole  of  the  urea  has  been  thrown  down.  The 
matter  then  becomes  merely  one  of  calculation,  the  mercurial  solution 
being  of  such  a  strength  that  each  cubic  centimeter  used  after  tlie  decom- 
position of  the  chlorides  corresponds  to  O'Ol  gramme  of  urea. 

Another  mode  of  estimating  urea  quantitatively  is  founded  upon  the 
decomposition  of  this  substance,  and  the  liberation  of  nitrogen.  The 
volume  of  this  gas  is  then  measured,  and  the  proportion  of  urea  present 
is  calculated  therefrom.  The  decomposition  is  effected  by  means  of 
hydrobromite  of  sodium,  or  solution  of  chlorinated  soda,  and  various 
forms  of  apparatus  are  used,  but  for  a  description  of  these  reference  must 
be  made  to  special  works. 

2.  Uric  Acid. — The  test  for  the  presence  of  uric  acid  is  to  place  a 
small  quantity  of  the  substance  supposed  to  contain  it  on  a  porcelain 
dish ;  add  a  little  nitric  acid ;  evaporate  over  a  spirit-lamp  until  a 
yellowish-red  residue  is  left;  and  finally  touch  this  when  cold  with  a 
glass  rod  dipped  in  solution  of  caustic  ammonia.  A  characteristic 
bright  violet  colour  is  immediately  bi'ought  out,  due  to  the  production 
of  murexid.  To  obtain  the  acid  from  urine,  it  is  requisite  to  add  excess 
of  strong  hydrochloric  or  acetic  acid  to  a  specimen  of  this  fluid,  and  to 
let  it  stand  for  24  hours.  The  uric  acid  is  then  precipitated  in  a 
crystalline  form,  and  may  be  tested  as  above.  This  is  also  the  method 
usually  followed  for  its  quantitative  estimation,  though  it  is  not  very 
accurate,  a  measured  quantity  of  urine  being  taken,  and  the  precipitate 
collected  on  a  weighed  filter,  which  is  afterwards  dried  and  again  weighed. 

3.  Inorganic  Acids. — With  regard  to  the  inorganic  acids,  it  must 
suffice  to  state  that  phosphoric  acid  is  best  recognized  by  the  ammonio- 
magnesium  test ;  hydi-ochloric  acid  by  argentic  nitrate  ;  and  sulphuric 
acid  by  barytic  nitrate.  The  quantitative  estimation  of  these  substances 
presents  so  many  practical  diflficulties,  and  their  pi-oportion  is  liable  to 
so  many  variations  from  different  causes,  that  its  consideration  would  he 
quite  beyond  the  province  of  this  work. 

4.  Colouring  Matters. — The  precise  nature  and  number  of  the  normal 
colouring  matters  of  the  urine  are  still  uncertain.  The  one  most  generally 
recognized  is  urobilin,  derived  from  bile-pigments  and  hfematin.  In  an 
ordinary  way  their  amount  is  determined  by  the  appearance  of  the  tirine, 
which  is  described  as  "  pale,"  "  normal,"  "  high-coloured,"  etc.  The  pro- 
portion of  the  normal  pigments  in  different  specimens  is  influenced  by 
various  physiological  and  pathological  conditions  :  while  abnormal  colour- 
ing matters  are  not  uncommonly  present,  which  will  now  be  briefly 
noticed. 

In  one  class  of  cases  the  appearance  of  the  urine  is  modified  by  the 
presence  of  some  definite  colouring  material.  Blood  and  bile-pigments 
are  often  present  in  this  fluid,  but  they  will  be  specially  considered. 
Certain  drugs  are  also  liable  to  affect  the  colour  of  the  urine.  Thus 
rhubarb  and   senna  impart  a  deep  brownish-yellow  colour,  due  to 
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clirysophanic  acid,  wliicli  becomes  bright  red  on  the  addition  of 
an  alkali ;  this  coloar  disappears  when  an  acid  is  added.  Ha3mat(^xylum 
gives  a  red  tinge  ;  and  santonin  may  make  the  urine  bright-yellow  or 
greenish,  which  changes  to  orange-colour,  cherry-red,  or  purjjle  when 
ammonia  is  added,  these  colours  being  discharged  by  an  acid.  Carbolic 
acid  and  creasote,  even  when  absorbed  after  local  application,  are  liable 
to  cause  the  urine  to  assume  a  dark  greenish-brown  or  almost  black 
colour,  due  to  the  presence  of  oxidation-products  of  hydrochinon,  and 
other  substances.  Gamboge  may  also  colour  the  urine  yellow.  During 
the  administration  of  iodide  or  bromide  of  potassium,  the  addition  of 
nitric  acid  may  dai-ken  the  urine,  owing  to  the  liberation  of  free  iodine 
or  bromine. 

In  another  class  of  cases  abnormal  ]iigments  are  found  in  the  urine, 
which  are  formed  within  the  body  under  certain  pathological  conditions. 
Of  these  the  most  important  are  febrile  or  patJiological  urobilin 
(MacMunn),  derived  from  bile-pigments  and  hfematin,  and  said  by  this 
observer  to  be  indistinguishable  fi'om  dercobilin.\  iiro-erythrin  or  pnrpurin, 
which  is  the  colouring  matter  associated  with  pink  urates ;  and 
hw'nialo-porpJiyriii, •produced  entirely  from  hasmatin. 

A  third  group  of  cases  are  those  in  which  the  urine  contains  f/woiuogejis, 
which  do  not  at  once  colour  it,  but  fi'om  which  a  colour  is  developed, 
either  after  standing  foi'  a  time,  or  on  the  addition  of  oxidizing  agents. 
Thus  there  is  a  chromogen  of  fehro-nrobilin,  recognized  in  the  febi'ile  urine 
by  the  addition  of  nitric  acid ;  and  another  occasionally  present  in 
antemia,  the  pale  urine  yielding  a  deep-red  colour  with  nitric  acid. 
Melanin  also  belongs  to  this  group,  which  is  a  black  pigment  developed 
from  a  chromogen,  after  exposure  or  by  the  addition  of  nitric  acid,  in 
patients  suffering  fi'om  melanotic  sarcoma.  One  of  the  most  important 
is  indican,  which  is  the  chromogen  of  indigo-blne.  It  is  derived  from 
indol,  which  is  formed  by  pancreatic  digestion  of  albumen  in  the  intes- 
tine, and  indican  will  appear  in  abundance  in  the  urine  when  this  sub- 
stance is  injected  subcutaneously.  It  is  present  in  small  quantity  in 
healthy  urine  ;  when  in  excess  the  urine  is  dark-yellow,  and  yields 
indigo-blue  to  certain  processes.  This  change  may  occur  spontaneously 
during  decomposition  of  urine,  a  glistening  dark-blue  film  forming  on 
its  surface.  In  most  instances,  but  not  always,  the  addition  of  nitric 
acid  develops  the  colour  of  indigo,  as  dark  violet,  dark  greenish-blue,  or 
almost  black.  The  most  reliable  test  seems  to  be  to  add  an  equal 
quantity  of  fuming  hydrochloric  acid  to  some  urine  in  a  test-tube,  and 
then  a  concentrated  solution  of  chloride  of  lime  di-op  by  drop,  until  the 
blue  colour  is  fully  developed.  If  this  mixture  be  shaken  up  with 
chloroform,  the  latter  dissolves  the  indigo,  and  sinks  to  the  bottom  of  tlie 
test-tabe.  The  supernatant  liquid  remains  reddish  or  purplish,  pi-obably 
from  the  presence  of  indigo-red.  Excess  of  indican  seems  to  be  most 
important  clinically  as  an  indication  of  obstruction  of  the  small  intestine, 
and  is  said  to  help  to  distinguish  this  condition  from  obsti'uction  of  the 
large  bowel.  It  has  been  noticed  also  in  hepatic  and  gastric  cancer, 
Addison's  disease,  lynipbadeiujma,  phthisis,  tabes  mesenterica,  and 
cholera.  Indican  is  said  to  be  present  in  considerable  quantity  in  the 
urine  in  tropical  climates;  and  to  be  increased  by  turpentine,  oil  of 
hitter  almonds,  and  nux  vomica. 

5.  Albumins — Proteids. — Of  late  years  the  detection  of  proteid  bodies 
in  the  urine  has  become  somewhat  intricate,  and  for  fuller  details  the 
reader  is  referred  to  Dr.  Sidney  Martin's  writings  on  the  siiliject.  He 
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divides  them  into: — l,^Z5?tmm (serum-albumin, egg-albumin) ;  2,  Globulin 
(paraglobulin,  serum-globulin,  fibrino-plastin)  ;  3,  Albumoses  (hemi- 
albuniose,  propepton)  ;  4,  Feptones.  Here  it  will  only  be  practicable 
to  consider  the  chief  tests  for  albamins  ;  and  to  refer  briefly  to  the  other 
substances  mentioned. 

The  two  tests  usually  employed  for  the  detection  of  albuminuria  are 
heat  and  nitric  acid. 

a.  The  heat-test  is  best  performed  by  placing  some  urine  in  a  test- 
tube,  and  heating  its  upper  portion  by  means  of  the  spirit-lamp,  this 
portion  being  then  compared  with  the  lower  part,  and  thus  the  slightest 
opalescence  can  be  detected.  Thei'e  are  some  important  precautions  to 
be  observed.  1.  It  is  essential  to  see  that  the  urine  is  duly  acidulated. 
Sir  William  Roberts  gives  the  following  directions  on  this  point: — "A 
test-tube  is  charged  with  about  three  drachms  (10  c.c.)  of  urine,  and  to 
this  is  added  a  single  drop  of  acetic  acid  (B.P.).  If  the  urine  be  alkaline, 
it  should  first  be  carefully  neutralized  by  adding  successive  drops  of 
acetic  acid  until  the  litmus-paper  shows  a  distinct  but  slight  acidity, 
and  then  the  final  single  drop  of  acid  is  added  before  boiling.  By  using 
this  small  and  definite  quantity  of  acid  the  pi'ecipitation  of  mucin  is 
almost  entirely  avoided ;  and  also  the  risk  of  preventing  the  pi'ecipita- 
tion  of  albumin  by  the  use  of  too  much  acid."  2.  The  portion  of  urine 
employed  should  he  quite  transparent  and  clear,  and  if  there  is  any  per- 
manent turbidity,  the  urine  ought  to  be  filtered  ;  when  this  is  due  to 
urates,  however,  all  that  is  necessary  is  to  pass  the  tube  two  or  three 
times  along  the  flame,  when  the  urates  are  immediately  dissolved,  and 
then  the  upper  part  may  be  further  heated.  3.  The  portion  which  is 
being  tested  must  be  boiled,  because,  should  the  proportion  of  albumin 
be  small,  it  is  only  then  that  cloudiness  is  observed.  The  rapidity  of 
coagulation  is  in  proportion  to  the  quantity  of  albumin  present. 
4.  After  heating,  it  is  well  to  add  a  drop  or  two  of  nitric  acid,  because, 
if  the  urine  is  "only  faintly  acid,  earthy  phosphates  may  be  precipitated, 
and  thus  give  I'ise  to  turbidity.  These  salts,  however,  are  immediately 
dissolved  by  the  acid. 

b.  The  addition  of  nitric  acid  to  cold  urine  hy  the  contact-method  of 
Heller,  is,  with  certain  precautions,  a  very  delicate  test  for  albumin,  and 
Sir  William  Roberts  regards  it  as  that  best  adapted  for  clinical  work. 
He  affirms  that  it  is  less  likely  to  mislead,  is  moi'C  direct  and  cei'tain  in 
its  indications,  and  requires  less  control  by  secondary  testings  than  any 
other  albumin-test.  In  pei-forming  this  test  the  usual  plan  is  to  place 
some  urine  in  a  test-tube,  incline  the  latter,  and  gradually  pour  strong 
nitric  acid  down  along  its  inner  surface,  so  that,  owing  to  its  higher  specific 
gravity,  the  acid  may  sink  to  the  bottom  of  the  tube  without  mixing 
with  the  urine.  Or  some  of  the  acid  may  be  placed  in  the  tube,  and  the 
urine  poured  upon  it.  In  order  to  perform  this  test  delicately,  however, 
the  acid  should  be  introduced  by  means  of  a  pipette.  Near  the  junction 
of  the  two  liquids  more  or  less  turbidity  is  observed,  which  gradually 
spreads  upwards  through  the  stratum  of  urine.  When  a  urine  con- 
taining both  albumin  and  mucin  is  tested  by  this  method,  the  albumin 
is  thrown  down  just  above  the  line  of  junction  of  the  two  fluids,  while 
the  mucin  is  brought  into  view  towards  the  upper  part  of  the  column  of 
urine,  where  it  gradually  forms  a  diffused  haze,  quite  distinct  from  the 
opalescent  zone  at  the  line  of  junction  (W.  Roberts).  The  chief 
fallacies  relating  to  the  nitric  acid  test  are  as  follows  : — 1.  If  only  a 
very  little  acid  is  added  to  the  urine,  the  albumin  may  not  be  precipitated 
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at  all ;  and,  on  the  other  hand,  if  a  considerable  quantity  is  suddenly 
mixed  with  it,  the  same  result  may  follow,  even  though  there  is  much 
albumin  present.  The  solubility  in  excess  of  nitric  acid  applies 
only  to  serum-albumin,  from  which  egg-albumin  in  distinguished  by 
the  coagulum  being  insoluble  in  excess.  2.  Cloudiness  may  not  be 
observed  at  once  if  the  proportion  of  albumin  is  very  small,  and 
therefore  it  is  desirable  to  wait  in  doubtful  cases  for  a  few  minutes — 
from  15  to  30  at  the  most — for  a  possible  reaction  to  take  place. 
S.  If  the  urine  is  highly  concentrated,  the  addition  of  nitric  acid  is 
liable  to  cause  precipitation  of  urates;  in  this  case,  however,  the  cloudi- 
ness begins  at  tJie  surface  of  the  urine,  and  extends  downwards,  while 
heat  dissolves  the  precipitate  instantly.  4.  When  thei'e  is  great  excess 
of  urea,  nitric  acid  ma}^  cause  its  precipitation,  but  this  usually  occurs 
very  slowly,  and  the  deposit  is  crystalline.  5.  Opalescence  of  urine 
may  be  due  to  the  patient  taking  cubebs  or  copaiba,  and  this  is  some- 
times increased  by  adding  nitric  acid.  These  ingredients,  however, 
are  recognized  by  their  odour ;  and  by  the  effects  of  heat,  which 
diminishes  the  opalescence,  and  prevents  any  turbidity  with  nitric  acid. 

Sir  William  Robei'ts  has  suggested  a  modihcation  of  the  nitiic  acid 
test,  a  mixture  being  used  consisting  of  one  volume  of  strong  nitric  acid 
with  five  volumes  of  a  saturated  solution  of  sulphate  of  magnesium. 
Amongst  other  advantages,  this  mixture  does  not  fume,  or  stain,  or  burn 
the  fingers  or  garments  ;  and  can  be  carried  about  in  a  corked  bottle  with 
much  less  risk. 

c.  Picric  Acid  is  i-egarded  by  Dr.  George  Johnson  and  others  as  the 
most  trustwoi'thy  and  sensitive  test  for  albumin,  being  a  most  delicate 
albumin-precipitant.  It  may  be  used  either  as  a  saturated  solution,  or 
as  a  powdei'  or  crystals.  When  unmixed  with  other  agents.  Dr.  Johnson 
affirms  that  picric  acid  gives  no  reaction  with  mucin.  The  only 
precipitates  which  it  may  produce  are  urates,  peptones,  and  vegetable 
alkaloid.s,  biit  these  are  readily  and  completely  redissolved  by  heat. 
Dr.  01i^■er  I'ecommends  a  mixture  of  citiic  acid  in  the  picric  solution 
(^ij  dissolved  in  .^i). 

(7.  It  must  suffice  to  enumerate  the  other  principal  tests  employed 
for  detecting  albuminuria,  namely  :  —  a  saturated  solution  of  j'otassium 
ferrocyaiiide,  the  ui'ine  being  freely  acidulated  by  citric  acid  (Pavy)  ; 
acidulated  hrine  (W.  Roberts)  ;  a  .standard  solution  of  ■potassio-mercuric 
iodide,  the  ui-ine  being  strongly  acidified  with  acetic  or  citric  acid; 
sodixim  tungstate ;  'AnA 'nietaphosplioric  acid,  which  is  a  very  complete  pre- 
cipitant of  allinmin. 

Portable  Tests. — 'IMic  introduction  of  portable  tests  for  the  ui'ine  has 
proved  of  much  clinical  value.  For  the  detection  of  albumin  Dr.  John- 
son employs  the  powder  of  piciic  acid  in  this  way.  Dr.  Pavy  uses  iest- 
■pellets,  composed  of  sodium  ferrocyanide  and  citiic  acid.  The  most 
important  portable  tests,  however,  are  those  introduced  by  Dr.  Oliver, 
of  Harrogate,  in  the  foi'm  of  test-papers.  These  are  made  with  potassio- 
mei'curic  iodide,  sodinm  tungstate,  potassium  ferrocyanide,  and  jjicric 
acid  respectivel3^  He  also  has  pre])ared  separate  papers  of  citiic  acid ; 
and  compound  papers,  containing  this  ingredient  with  some  of  the  others. 
\^ov  full  instructions  respecting  the  employment  of  these  tests  the  reader 
is  referred  to  Dr.  Oliver's  work  "  On  Bedside  Urine  Testing."  Small  cases 
ai'c  made  l)y  iiistrumenl -niakei's,  which  contain  the  necessary  ajDparatus. 

Quantitative  examination.  -For  ordinary  clinical  purposes,  a 
■sufficiently  exact  estimation  of  the  amount  of  albumin  pi-esent  in  a 
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specimen  of  urine  may  be  obtained  by  adding  a  little  acetic  acid  to  some 
of  this  fluid  in  a  test-tube,  boiling,  and  then  setting  the  specimen  aside 
until  the  coagulated  particles  have  all  subsided,  when  the  depth  of  the 
deposit  can  be  compared  with  that  of  the  urine,  the  proportion  being 
expressed  as  "  almost  solid,"  f ,  ^,  j,  -i-th,  etc.,  or  as  mere  "  cloudiness  " 
or  "a  trace."  Sometimes  the  precipitate  from  a  measured  quantity  of 
the  urine  is  collected  on  a  weighed  filter,  which  is  then  washed,  dried, 
and  again  weighed. 

Another  method  of  estimating  the  amount  of  albumin  in  urine  is  the 
dilution  met  Jiod  of  Sir  William  Roberts.  It  consists  in  diluting  the  albu- 
minous urine  with  water,  until  it  gives  a  faint  but  distinct  reaction  with 
nitric  acid  in  between  half  and  three-quarters  of  a  minute  after  the 
contact  of  the  acid.  Each  dilution  with  an  equal  volume  of  water  is 
counted  as  a  "  degree  of  albumen,"  and  such  degree  corresponds  to 
0'()034  per  cent,  or  0'0148  grain  per  fluid  ounce  ;  from  this  the  total 
amount  of  albumin  may  be  calculated.  The  operation  is  a  delicate  one, 
and  should  be  performed  in  daylight. 

Oliver  employs  his  test-papers  for  the  quantitative  estimation  of 
albumin  in  urine,  and  he  thinks  the  potassio-mercuric  iodide  is  the 
most  suitable.  Another  method  is  by  Esbach's  albuminometer,  in  which 
a  mixture  of  picric  and  citric  acid  is  used  to  precipitate  the  albumin. 
The  eifect  of  albumin  on  the  polarization  of  light  has  also  been  made 
use  of  to  determine  its  quantity  in  urine. 

Before  estimating  the  amount  of  urea  and  other  urinary  constituents, 
it  is  requisite  to  remove  any  albumin  present,  by  carefully  acidulating 
with  acetic  acid,  heating  just  to  the  boiling  point,  and  filtering. 

VARiiiTiES  OP  Proteids. — The  tests  thus  far  discussed  apply  more 
particularly  to  serum-albumin,  which  is  the  kind  usually  present  in 
ui'ine.  A  few  remarks  will  now  be  offered  with  regard  to  the  other 
proteid  bodies.  Egg-alhimin,  which  is  precipitated  by  heat  and  nitric 
acid,  is  distinguished  fi'om  serum-albumin  by  the  addition  of  ether,  which 
coagulates  it.  Martin,  however,  states  that  before  this  test  is  applied, 
certain  proteids  oaght  to  be  separated  from  the  larine,  by  saturating  it 
with  neutral  ammonium  sulphate,  by  which  albumins,  paraglobulin, 
and  albumoses  are  completely  precipitated,  while  peptones  remain  in 
solution.  The  precipitate,  which  rises  to  the  surface,  is  removed  by 
filtration,  and  redissolved  in  a  small  quantity  of  distilled  water.  This 
solution  can  then  be  tested  for  the  several  proteids  which  may  be 
present ;  and  the  peptones  are  to  be  looked  for  in  the  filtrate.  The  tests 
for  the  several  substances  not  yet  considered  will  now  be  briefly 
indicated. 

Paraglobulin  is  distinguished  by  the  following  tests  : — 1.  It  is  precipi- 
tated on  acidulating  and  boiling,  the  precipitate  being  insoluble  in  excess 
of  acid.  2.  Saturation  with  magnesium  sulphate  produces  a  white 
flocculent  precipitate.  3.  Add  a  drop  of  a  1  per  cent,  solution  of 
sulphate  of  copper,  and  then  an  excess  of  liquor  potassas.  A  violet 
colour  is  produced  (ordinaiy  proteid  reaction). 

Albumoses. —These  are  bodies  formed  during  ^^eptic  digestion,  and 
regarded  as  intermediate  between  globulin  and  albumin  on  the  one 
hand,  and  peptone  on  the  other.  Those  deiived  from  globulin  have 
been  termed  "  globuloses."  Three  kinds  are  recognized,  namely,  hetero- , 
proto- ,  and  deutero-albumose.  Hetero-albumose  is  probably  identical 
with  Bence  Jones's  albumin,  and  Kuhne's  hemialbumose.  This  is  the 
only  kind  which  can  usually  be  definitely  found  in  urine,  proto-albumose 


EXAMINATION   OK  'I'HK  UltlN'K 


not  liavino-  yet  been  met  with,  and  deutero-albiimose  is  g-enerally  classed 
with  "peptonuria."  The  characteristic  tests  of  hetero-albiimose  in  urine 
are  as  follows: — 1.  Heat,  without  the  addition,  of  acid,  precijsitates  it, 
but  at  a  lower  temperature  than  albumin  or  paraglobulin,  namely, 
between  109'4°  and  122''  F.,  and  it  re-dissolves  on  boiling.  2.  If  to  the 
cold  urine  nitric  acid  be  added  di-op  by  drop,  a  preci])itate  is  formed, 
which  dissolves  on  heating,  is  re-precipitated  on  cooling,  i-e-dissolve.s 
on  again  heating,  and  so  on.  This  is  a  veiy  characteristic  test.  Deutero- 
albumose  onlj^  gives  a  precipitate  with  nitric  acid  after  the  addition  of 
chloride  of  sodium.  3.  A  precipitate  is  formed  with  acetic  acid  and 
ferrocyanide  of  potassium.  4.  With  copper  sulphate  and  excess  of 
liquor  potassa?  a  pink  colour  is  produced  (biui'et  reaction). 

Peptones. — These  give  no  precipitate  with  heat,  nitric  acid,  or  the 
feri'ocyanic  test.  A  precipitate  is  formed  with  picric  aiid,  which  is 
re-dissolved  on  heating.  Di'.  Martin  recommends  that  peptones  should 
be  looked  for  in  the  filtrate  after  the  removal  of  the  other  proteids  by 
saturation  with  neutral  ammonium  sulphate.  If  they  are  present,  the 
filtrate  will  give  the  following  chai'acteristic  reactions  : — 1.  The  "  biuret 
reaction,"  namely,  a  pinkish-red  colour  on  addition  of  a  drop  of  dilute 
solution  of  sulphate  of  copper  and  excess  of  liquor  potassfe.  2.  Add 
two  or  thi-ec  diops  of  nitric  acid,  boil,  and  add  liquor  ammonia'^  after 
cooling  ;  a  brownish  coloui-  is  produced.  Another  method  of  separating 
peptones  is  to  concenti'ate  the  urine,  and  filtei-  it  into  a  large  excess  of 
alcohol.  Thay  ai-e  thrown  down,  and  may  be  collected  on  a  filter  and 
dissolved  in  water. 

6.  SuGAK. — OraiK-sngar  is  the  variety  usually  met  with  in  urine. 
Many  maintain  that  it  is  present  in  healthy  urine,  but  even  if  such  be 
the  case,  the  proportion  of  sugar  is  so  minute  as  to  be  practically  of  no 
importance  from  a  clinical  point  of  view.  Inosit  or  muscle-sugar  is  said 
to  be  found  in  some  cases  of  renal  disease  and  diabetes  insipidus. 

Before  proceeding  to  test  for  grape-sugai',  it  is  necessary  to  ascertain 
that  there  is  no  albumin  present  in  the  urine,  and  should  there  be  any, 
it  must  first  be  got  rid  of.  It  has  been  I'ecommended  to  filter  urine 
thoroughly  through  animal  charcoal  before  testing  for  sngai',  and 
especially  licfore  estimnting  its  (|uantity. 

Qualitative  tests. —  (1).  Keduction-test.  This  is  by  far  the  most 
reliable,  and  it  depends  upon  the  power  which  gi-ajie-sugar  possesses  of 
reducing  certain  metallic  oxides  to  a  lower  degree  of  oxidation,  or  to  the 
metnllic  state.  A  salt  of  copper  is  usually  employed,  cupric  oxide  being- 
reduced  to  cu.prous  oxide,  Avhich  falls  as  a  pi'ecipitate.  There  are  two 
chief  modifications  of  this  test,  namely,  Trommer's  and  Fehling's. 
0.  Trommer  s.  A  dro])  or  two  of  a  weak  solution  of  cupric  sulphate  is 
added  to  some  of  the  urine  in  a  test-tube,  and  then  about  half  its  bulk  of 
liquor  potassa^,  care  being  taken  that  sufBcient  of  the  latter  is  added 
to  dissolve  all  the  copper  salt.  On  boiling  this  mixture,  which 
should  be  quite  clear  and  free  from  any  precipitate,  and  of  a  bluisli 
or  bluish-green  colour,  an  orange-red  precipitate  of  cupi'ous  oxide 
falls,  which  subsequently  changes  to  reddish-brown.  This  method 
is  for  several  reasons  unsatisfactory,  and  Fehling's  is  much  more 
reliable,  b.  Felding's.  Here  a  standard  solution  is  made  use  of, 
composed  of  CHpric  sulphate  (40  grammes)  ;  potassic  tartrate  (160 
grammes)  ;  liquor  sodre,  of  sp.  gr.  1'12  (750  grammes)  ;  with 
distilled  water  to  1154"r)  cubic  centimetres.  This  solution  is  very 
prone  to  decompose,  racemic  acid  being  pi-odnced  from  the  tartaric, 
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which  also  possesses  the  power  of  reducing  cupric  oxide,  and  therefore 
the  test-liquid  should  be  always  kept  in  completely-filled  and  thoroughly- 
stopped  bottles,  in  a  cool  and  dark  place.  The  proper  mode  of  using 
this  test-solution  is  as  follows  : — A  drachm  or  two  is  placed  in  a  tube, 
and  heated  over  the  spirit-lamp  until  it  boils  :  if  any  decomposition  has 
taken  place,  a  precipitate  of  cuprous  oxide  will  be  thrown  down  in  one 
or  two  minutes,  and  should  this  happen,  the  test-solution  is  unsatis- 
factory, and  it  is  best  to  prepare  a  fresh  specimen.  When  the  solution 
is  satisfactory,  if  the  urine  is  supposed  to  contain  a  considerable  amount 
of  sugar,  a  drop  or  two  of  it  is  to  be  added  while  the  solution  is  boiling, 
when  .a  brick-red  precipitate  of  cuprous  oxide  falls  immediately,  and  if 
more  urine  is  added  the  deposit  becomes  yellow.  Care  must  be  taken 
under  these  circumstances  not  to  add  too  much  urine,  as  great  excess  of 
sugar  will  cause  the  precipitate  to  be  re-dissolved,  producing  a  clear 
yellow  solution  If  there  is  only  a  small  proportion  of  sugar  present, 
the  urine  must  be  poured  in  until  nearly  as  much  as  the  quantity  of 
test-solution  employed  has  been  added,  but  on  no  account  must  the 
quantity  exceed  an  equal  bulk.  This  mixture  is  again  to  be  boiled, 
when,  if  a  small  quantity  of  sugar  is  present,  it  assumes  an  intense 
opaque  yellowish-green  appearance,  and  slowly  a  bright  yellow  deposit 
subsides.  If  there  is  no  immediate  precipitation,  the  mixture  must  be 
set  aside  in  a  warm  place  to  cool  gradually,  when,  if  only  a  very  minute 
proportion  of  sugar  is  present,  the  liquid  by  degrees  loses  its  trans- 
parencj",  and  assumes  a  light-greenish  opacity  or  milkiness,  which  is 
quite  charactei'istic  (W.  Roberts).  It  is  highly  important  to  avoid 
boiling  for  any  length  of  time,  as  this  is  quite  unnecessaiy,  while  uric 
acid  and  other  urinary  constituents  have  the  power  of  reducing  cupi'ic 
oxide  after  prolonged  boiling. 

Dr.  Pavy  employs  a  modification  of  Fehling's  solution,  which  is  more 
stable,  and  which  contains  the  following  ingredients  -.—Sulphate  of 
copper,  320  grains ;  potassic  tartrate,  640  grains  ;  caustic  potash,  1,280 
grains  ;  distilled  water,  20  fluid  ounces.  He  has  test-pellets  also  made, 
which  contain  similar  ingredients,  for  portable  tests. 

Another  reduction-test  may  be  mentioned,  namely,  the  hismutlt-test, 
originally  introduced  by  Bottcher.  Dr.  Walter  Smith  of  Dublin  speaks 
highly  of  this  test,  and  gives  the  following  formula  for  the  test-solution 
proposed  by  J.  Loewe : — Suhnitrate  of  bismuth,  15  grammes,  dissolve  in 
pure  glycerine,  30  grammes,  and  solution  of  sodium  hydrate  (sp.  gr.  1'34) 
60-70  c.c.  ;  dilute  Avith  ivater,  150-164  c.c.  Heat  to  212°  Fahr.  In 
employing  this  solution  a  little  of  it  is  added  to  the  urine,  which  is  then 
boiled  for  a  few  seconds.  If  sugar  be  present,  the  liquid  first  becomes 
brownish,  then  the  white  precipitate  of  hydrate  of  bismuth  becomes 
grey,  and  rapidly  deepens  in  tint,  until  the  reduction  precipitate  is  per- 
fectly black.  One  fallacy  to  which  this  test  is  liable  is  the  possible 
formation  of  a  black  precipitate  of  sulphide  of  bismuth  in  pi'esence  of 
sulphui-etted  organic  compounds. 

(2)  Moore's  test. — This  test  consists  in  mixing  equal  quantities  of 
the  suspected  urine  and  of  liquor  potassce  in  a  test-tube,  and.  boiling  the 
upper  portion.  A  change  of  colour  is  obseiwed  to  a  more  or  less  deep 
brown ;  or,  if  there  is  much  sugar  present,  it  may  even  become  almost 
black.  This  is  by  no  means  a  reliable  test,  for  it  cannot  detect  small 
quantities  of  sugar ;  while  urine  which  is  concentrated  and  high-coloured, 
or  which  contains  excess  of  phosphates  or  much  albumin,  will  become 
darkened  on  boiling  with  liquor  potassfs,  and  this  is  particulai'ly  the  case 
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witli  markedly  albuminous  urine,  if  the  liquor  potassae  should  have 
become  impregnated  with  lead  from  having  bee"n  kept  in  glass  bottles. 

(8)  Fermentation-test. — A  small  quantity  of  Gei'man  yeast  is  placed 
in  a  test-tuht',  wliicli  is  then  quite  filled  with  the  urine,  inverted  over  a 
shallow  dish  or  saucer  containing  some  of  the  same  liquid,  and  set  aside 
in  a  warm  place  for  some  hours.  If  sugar  is  present,  fermentation  goes 
on,  and  carbonic  anhydride  is  set  free,  which  collects  at  the  top  of  the 
tube,  gradually  expelling  the  urine.  The  gas  may  be  tested  by  a  lighted 
taper.  This  is  not  a  delicate  test.  Sir  William  Robert.s  makes  use  of 
the  nf  ftppcific  graritij  in  the  urine  after  having  undergone  this  process, 
both  for  iii<lif:itiiig  the  presence  of  sugar,  and  its  amount. 

(4.)  Hassall's  test.-  -Dr.  Hassall  considers  the  growth  of  the  yeast- 
plant  {forula  cerevidiv)  in  iirine,  visible  on  microscopic  examination,  as 
certain  evidence  of  the  presence  of  sugai-.  There  are  several  I'easons 
why  this  test  is  not  very  practicable. 

(5.)  Johnson's  test. — Dr.  George  Johnson  has  introduced  a  test  for 
sugar  in  tiie  urine,  Avhieh,  however,  was  first  discovered  by  Braun  in 
1865,  and  which  depends  on  the  fact  that  when  picric  acid  and  liquor 
potassce.  are  boiled  with  glucose,  the  acid  is  ^reduced  to  pier aviic  acid,  and 
a  deep  red  colour  is  thus  developed.  He  affirms  that  this  test  is  very 
delicate.  The  pici-ic  acid  which  is  used  for  sugar-testing  should  be 
purified  by  re-crystallization.  Dr.  Johnson  employs  grain  lumps  of 
caustic  potash  along  with  picric  acid  ]iowder.  in  his  portable  apparatus 
for  testing  urine. 

(6.)  Indigo-carmine  test. — When  carmine  of  indigo  is  heated  with 
carbonate  of  soda  and  saccharine  urine,  the  blue  colour  is  changed 
gradually  into  green,  then  into  red,  and  finally  into  yellow.  This  test 
in  an  aqueous  form  does  not  seem  to  be  reliable,  but  Dr.  Oliver  has 
prepared  test-papers  charged  Avith  the  same  definite  quantity  of  the  con- 
stituents, and  of  these  he  speaks  very  highlj'.  Wlien  heat  is  applied  to 
the  test-papers  in  water,  a  fine  blue  solution  is  obtained.  A  characten'stic 
series  of  changes  of  colour  is  observed  when  this  is  boiled  with  diabetic 
urine,  the  solution  finally  becoming  of  a  straw  colour.  Dr.  Oliver  also 
employs  test-papers  charged  with  a  satui'ated  solution  of  cai-bonate  of 
soda,  foi-  certain  s])('cia]  ])ur])oses. 

Quantitative  estimation. — As  regards  diabetic  urine,  whei'e  a  large 
quantity  of  sugar  is  passed  daily,  the  specific  gravity  will  give  an 
approximate  idea  of  the  propoi'tion  dischai'ged.  For  accurate  analysis, 
however,  the  following  are  the  chief  methods  adopted.  1.  Vnhimetriv 
analysis. — 10  c.c.  of  Fehling's  solution  are  placed  in  a  fiask  and  boiled, 
and  some  of  the  urine,  eithei'  alone  or  diluted  with  a  certain  propoj  tion 
of  water,  according  to  the  amount  of  sugar  present,  is  added  by  degrees 
from  a  graduated  burette,  until  the  blue  colour  has  entirely  disappeared, 
which  can  be  observed  by  holding  the  flask  between  the  eye  and  the 
light  after  each  addition,  allowing  it  to  stand  foi'  a  minute,  so  that  the 
sediment  may  subside.  The  above  amount  of  the  test-solution  is  decom- 
posed by  1  grain  of  sugar,  and  from  this  the  whole  quantity  of  sugai- 
excreted  may  be  determined.  2.  inferential -density  vieiliod. — The  loss 
of  density  va.  t\ie  urine  after  fermentation  is  considered  by  Sir  William 
Roberts  as  giving  very  accurate  information  as  to  the  quantity  of  sugai' 
present.  Each  degree  of  density  lost  corresponds  to  1  grain  of  sugar  in 
every  fluid  ounce  of  urine.  3.  The  polariscope  is  sometimes  employed 
to  estimate  the  quantity  of  sugar,  provided  the  urine  is  transparent,  this 
being  determined  by  the  degree  to  which  the  plane  of  polarization  is 
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rotated  to  the  right.  4.  Dr.  Johnson  employs  picric  acid  and  liquor 
potassa  to  estimate  sugar  in  urine  quantitatively,  by  means  of  his  Ficro- 
saccharimeter.  5.  Dr.  Oliver  affirms  that  his  indigo -carmine  test-papers 
are  available  for  this  purpose. 

7.  Bile. — The  following  are  the  chief  tests  which  are  practised  for  the 
detection  of  bile  in  the  urine  : — 

Gmelin's  test. — This  is  employed  for  the  purpose  of  indicating  the 
presence  of  bile-pigments.  It  consists  in  bringing  strong  nitric  acid  into 
contact  with  the  urine,  when,  if  bile  be  present,  a  play  of  colours  is 
developed,  from  green  to  violet,  blue,  and  finally  to  red,  which  soon  dis- 
appears. These  changes  in  colour  are  due  to  the  gradual  oxidation  of 
the  biliary  pigments.  The  green  colour  is  the  most  characteristic, 
being  dependent  upon  the  formation  of  biliverdin,  and  it  must  be  re- 
membered that  a  reddish  tint  is  brought  out  by  nitric  acid  in  most  speci- 
mens of  ui'ine,  while,  if  much  indican  is  present,  a  blue  or  violet  or  even 
a  green  colour  may  be  developed. 

Gmelin's  test  may  be  performed  either  by  placing  a  drop  or  two  of 
the  urine  and  acid  separately  on  a  white  porcelain  surface,  and  then 
causing  them  to  come  into  contact ;  or  by  pouring  a  little  nitric  acid 
into  a  test-tube,  and,  holding  this  in  an  oblique  position,  allowing  the 
urine  to  run  gently  down  its  interior,  so  that  it  may  fall  on  to  the  sur- 
face of  the  acid.  The  succession  of  colours  is  observed  at  the  junction 
of  the  two  liquids.  The  urine  may  be  placed  in  the  tube  first,  and  the 
acid  poured  in  gradually,  so  that  it  sinks  to  the  bottom. 

Other  agents  have  been  employed  for  the  purpose  of  bringing  out  the 
green  colour  in  urine  containing  bile-pigments.  Thus  it  may  be 
developed  by  careful  contact  with  tinctui'e  of  iodine  ;  or  by  mixing  equal 
parts  of  urine  and  dilute  solution  of  caustic  potash,  and  adding  a  little 
hydrochloric  acid.  Huppert's  test  is  said  to  be  very  delicate  and  reliable. 
An  equal  quantity  of  milk  of  lime  is  added,  which  carries  down  the 
bile-pigments.  The  supernatant  fluid  is  decanted,  and  to  the  sediment 
alcohol,  with  which  a  small  quantity  of  sulphuric  acid  has  been  mixed, 
is  added.  On  gently  warming  the  test-tube  the  pi-ecipitate  is  decolorised, 
and  the  fluid  takes  on  a  green  tint. 

Pettenkofer's  test. — By  this  test  the  bile-acids  are  detected.  It 
depends  upon  the  development  of  a  deep  purple  colour  when  these 
acids  are  acted  upon  by  cane  sugar  and  strong  sulphuric  acid.  This 
reaction  is,  however,  for  several  reasons  most  unreliable  when  applied 
to  urine,  and  it  has  been  affii-med  that  the  bile-acids  cannot  be  detected 
except  when  the  two  fluids  have  been  purposely  mixed. 

Ordinarily  Pettenkofer's  test  is  practised  in  one  of  the  following 
ways  : — (a.)  Strong  sulphuric  acid  is  gradually  added  to  some  of  the 
liquid  to  be  examined,  contained  in  a  test-tube,  until  the  bile-acids, 
which  are  first  precipitated,  are  re-dissolved.  Then  a  small  lump  of 
sugar  or  a  drop  of  syrup  is  allowed  to  fall  into  tbe  mixture,  when  a 
series  of  colours  is  observed,  from  pink  to  red,  and  finally  to  purple. 
(b.)  Mix  a  drop  of  concentrated  syrup  with,  or  dissolve  a  fragment  of 
loaf  sugar  in  a  little  of  the  fluid  placed  in  a  white  porcelain  dish ;  then 
add  about  an  equal  volume  of  sulphuric  acid ;  and  finally  heat 
moderately.  The  change  of  colour  to  red,  and  afterwards  to  purple, 
will  be  developed. 

8.  Acetone. — It  has  been  stated  that  traces  of  acetone  may  be  present 
in  normal  urine.    It  is  increased  in  certain  conditions,  but  has  especially 
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to  be  looked  for  in  cases  of  diabetic  coma.  The  tests  for  this  substance 
are  as  follows  :  — 

a.  With  perchloride  of  iron  it  gives  a  Burgundy-red  colour. 

b.  Lieber's  test. — This  is  the  most  reliable,  and  consists  in  pouring 
the  suspected  urine  upon  a  solution  of  iodide  of  potassium  (gr.  xx),  in 
liquor  potassaj  (5  i),  boiled  together.  Phosphates  are  precipitated,  and 
if  acetone  be  present,  the  deposit  afterwards  becomes  yellow,  from  the 
formation  of  iodoform,  which  also  falls  in  the  form  of  yellow  granules. 

8.  Microscopic  Examination. 

The  objects  which  may  be  discovered  in  urine  by  the  aid  of  the 
microscope  include : — «.  Extraneous  materials,  such  as  fragments  of 
cotton-wool  or  flax,  hairs,  woody  fibres,  starch-granules,  or  oil-globules. 
/).  Unorganized  particles,  crystalline  or  amorphous,  including  chiefly 
ui'ic  acid  and  urates,  oxalate  of  lime,  phosphates,  fatty  j^a-i'ticles, 
cystine,  xanthine,  leucine,  and  tyrosine.  c.  Organized  bodies,  namely 
renal  or  other  epithelium,  casts  of  variou.s^  kinds,  blood-corpuscles,  pus- 
cells,  cancer-cells,  fragments  of  hydatids  or  other  moi'bid  growths, 
pigment,  fat,  spermatozoa,  or  organisms,  including  vibriones,  mould 
fungus,  torulas,  bacteria,  bacilli,  mici'ococci,  spirilla,  ova  of  bilharzia,  and 
sarcinae.  In  order  to  examine  urinary  deposits  microscopically,  a 
quantity  of  the  urine  must  be  set  aside  in  a  conical  or  cylindrical  glass, 
the  supernatant  fluid  being  poured  off  after  standing  for  two  or  three 
hours,  and  a  drop  of  the  sediment  then  placed  on  a  glass  slide,  or  this 
may  be  taken  up  by  means  of  the  pipette.  Not  uncommonly  the  micro- 
scope is  also  employed  to  examine  deposits  formed  during  chemical 
reactions ;  and,  on  the  other  hand,  the  effects  of  chemical  reagents 
on  objects  observed  under  the  mici'oscope  sometimes  give  valuable 
information. 

4.  Examination  of  Urinary  Deposits. 

It  will  be  expedient  now  to  consider  deposits  in  ui'ine  separately,  and 
to  describe  the  chief  characters  by  which  those  ordinarily  met  with  are 
recognized.  In  examining  such  deposits,  certain  general  characters 
must  first  be  noticed,  namely  their  amount ;  colom-  and  general  aspect ; 
mode  of  aggregation  and  deposition,  whether  amorphous,  crystalline,  or 
flocculent ;  and  their  apparent  density  and  manner  of  precipitation, 
which  may  be  observed  by  shaking  up  some  of  the  specimen,  and  then 
allowing  it  to  stand.  Next  they  must  be  submitted  to  the  action  of  heat  ; 
of  nitric  and  acetic  acids ;  and  of  liquor  potassce,  in  order  to  test  whether 
they  are  dissolved  by  these  agents.  Finally  some  of  the  sediment  must 
be  examined  7)iicroscopically .  The  principal  urinary  deposits,  with  their 
main  characters,  are  as  follows  : — 

1.  Uric  acid. — Urine  which  deposits  this  substance  is  always  very 
acid.  Generally  the  uric  acid  is  mixed  with  urates,  and  forms  some 
tune  after  the  discharge  of  the  urine.  To  the  naked  eye  it  is  presented 
as  more  or  less  brown  or  brownish-red  crystals,  either  forming  a  super- 
ficial film,  adhering  to  the  sides  of  the  vessel,  or  falling  as  a  heavy 
reddish  deposit  like  brick-dust.  The  crystals  are  not  soluble  by  heat 
or  dilute  acids,  but  they  are  dissolved  by  strong  alkalies.  Chemically 
they  may  be  recognized  by  the  murexid-test.    Microscopically  they  are 
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distinguished  by  their  colour  and /orm,  the 
latter  being  primarily  that  of  a  rhombic 


prism  or  lozenge  with  pointed  ends,  but  the 
crystals  present  numerous  diversities  in 
shape,  becoming  ovoid  or  oval  tablets,  bar- 
rel-shaped, quadrangular,  cubes,  hexagonal, 
I'od-like,  stellate,  rosette-like,  &c.  (Pig.  42.) 
If  a  drop  of  liquor  potassce  is  added,  they 
are  dissolved  at  once,  but  may  be  re-preci- 
pitated as  hexagonal  plates  by  adding  a  drop 
of  acetic  acid. 

2.  Urates. — These  are  very  common 
urinary  deposits,  even  in  health.  As  a  rule 
they    appear  as  amorphous  urates,  which 


Uric  acid  crystals.  consist  of  the  salts  of  potash,  soda,  am- 

monia, and  lime,  in  variable  proportions. 
The  conditions  favourable  to  their  deposit  are  a  high  specific  gravity,  and 
very  acid  reaction  of  the  urine  ;  and  a  low  temperature  of  the  air.  They 
form  more  or  less  speedily  after  the  dischai'ge  of  the  urine.  The  preci- 
pitate is  quite  amoi'phous,  piilverulent,  and  loose  ;  sinks  with  tolerable 
rapidity ;  and  presents  a  variable  colour,  such  as  milky,  fawn,  orange, 
pink,  deep-red,  or  purplish,  owing  to  the  urates  carrying  down  the 
urinaiy  pigments.  A  film  forms  on  the  surface  and  sides  of  the  contain- 
ing glass.  Heat  dissolves  the  precipitate  very  speedily  and  completely, 
and  liquor  potassce  produces  the  same  effect.  Microscopically  it  appears 
as  minute  amorphous  granules,  of  variable  size,  and  more  or  less  dark 
and  opaque.  (Fig-  43,  a.)  Urates  of  soda  and  ammonia  are  occasion- 
ally deposited  in  a  crystalline  form,  the  former  as  a  whitish  or  yellowish 

Fig.  43. 

a.  Arnorplious  urates,    h.  Crystals  of  urate  of  soda.    c.  Hedgehog  crystals  ot  urate  of  soda. 

d.  Urate  of  ammonia. 

sediment  which  sinks  rapidly,  and  usually  forms  in  the  bladder;  the 
latter  generally  as  a  dense  white  precipitate,  in  urine  which  has  decom- 
posed and  become  strongly  ammoniacal.  They  appear  under  the  micro- 
scope as  globular,  dark,  opaque  particles,  from  which  project  spiny 
crystals,  straight  or  curved.  (Fig.  43,  h.  c.)  Urate  of  ammonia  also 
occurs  in  the  form  of  minute  dumb-bells.    (Fig.  43,  d.) 

3.  Oxalate  of  lime. — This  forms  but  a  very  slight,  colourless  deposit, 
usually  in  high-coloured  and  acid  urine.  It  crystallizes  in  fine  lines  on 
the  interior  of  the  containing  glass;  while  the  sediment  is  described 
by  Sir  William  Roberts  as  consisting  of  two  parts — a  soft,  pale-grey, 
mucous-like  portion  at  the  bottom  ;  and  overlying  this  a  snow-white, 
denser  layer,  Avith  an  undulating  but  sharply-limited  surface.  Oxalate 
of  lime  is  not  dissolved  hy  heat,  acetic  acid,  or  liquor  potassce ;  but  is 
speedily  soluble  in  mineral  acids.    It  crystallizes  either  in  the  form  of 
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minute  octahedra,  very  short  in  one  axis,  or  of  pyramids  ;  or  as  bicon- 
cave, circular  or  oval  discs,  with  rounded  margins.  Under  the  micro- 
scope the  former  vary  in  appearance  according  to  their  position,  but 
commonly  they   present   a   characteristic    envelope-like  appearance, 


Fig.  44. 


Oxalate  of  lime.— a.  Oct-ahedra  and  pyramids,    h.  Dumb-bells  and  ovoids. 

exhibiting  a  square  surface  crossed  diagonally  by  two  lines.  (Pig.  44,  «.) 
The  latter  are  presented  as  dumb-bells,  or  as  ovoids  and'^  circles 
(Fig.  44,  5.) 

4.  Phosphates.— These  are  deposited  in  alkaline  urine  as  a  rule,  but 
occasionally  in  that  which  is  neutral  or  faintly  acid.  They  are  not  dis- 
solved by  boiling,  which  even  increases  the  precipitate,  giving  rise  to 


Fig.  4.5. 


a.  Stellar  phosphates,    b.  Triple  phosphates. 

turbidity,  and  causing  the  phosphates  to  fall  in  flakes.  A  drop  of  7iifr{c 
acid  dissolves  them  instantly.  Three  varieties  of  phosphates  are  met 
with  as  urinary  deposits  :— a.  Amorphous  phosphate  of  lime—Bone-earth. 
i his  occurs  as  a  whitish,  light,  flocculent  sediment  i  accompanied  with 
a  superficial  iridescent  film.  Microscopically  it  presents  irregular  o-roups 
or  patches  of  minute  pale  granules,  b.  Crystallized  jyhosphate  of  lime— 
btellar  phosp,hate.  Uf  rare  occurrence,  the  crystals  assume  very  various 
forms,  but  most  of  them  resemble  crystalline  rods  or  needles,  either 
distinct  or  grouped  in  various  ways.  (Fig.  45,  a.)  c.  Phosphate  of 
mimonia  and  magnesia—Triple  phosphate.  This  is  the  most  common 
tnrni  of  pliosphatic  deposit,  being  generally  mixed  with  the  amorphous 
phosphate.  The  precipitate  is  quite  white ;  while  brilliant  colourless 
crystals  are  seen  forming  a  film  on  the  surface  of  the  urine,  and  studdino- 
the  sides  of  the  glass.  Under  the  microscope  the  crystals  are  usually 
very  characteristic,  appearing  as  triangular  prisms  with  bevelled  ends, 
but  the  primary  form  is  liable  to  numerous  variations.    (Fio-  4,0  b) 
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5.  Carbonate  of  lime  occasionally  falls  as  an  amorphous  deposit  in 
urine,  along  with  phosphates;  and  it  is  said  to  be  now  and  then  pre- 
sented in  the  form  of  crystals. 

6.  Cystine. — The  urine  in  which  this  rare  substance  is  found  is 
turbid  on  being  passed,  of  a  yellowish-green  colour,  having  an  oily 

aspect,  and  a  peculiar  odour  like  sweet- 
FiG.  46.  briar.    It  is  faintly  acid,  but  very  prone 

to  decomposition,  becoming  green  and 
evolving  hydric  sulphide.  The  deposit 
which  forms  on  standing  appears  to  be 
abundant  and  light,  but  it  weighs  very 
little.  This  deposit  is  not  dissolved  hy 
heat  or  acetic  acid,  the  latter,  on  the 
contrary,  causing  increased  precipitation ; 
but  it  is  soluble  in  mineral  acids  and 
caustic  ammonia,  being  deposited  from 
Cystine.  the  latter  solution  after  spontaneous  eva- 

poration. Microscopically  the  crystals 
appear  as  brilliant,  colourless,  hexagonal  tablets,  having  a  pearly  lustre, 
often  overlapping  each  other,  or  being  arranged  in  the  form  of  rosettes. 
Cystine  also  crystallizes  in  square  prisms.    (Fig.  46.) 

7.  Iiencine — Tyrosine. — These  substances  ai'e  stated  to  form  a 
greenish-yellow  sediment,  tyrosine  appearing  under  the  microscope  as 
delicate  needles,  grouped  in  globular  masses  or  bundles  ;  leucine  as 
dark  globules,  resembling  those  of  fat. 

8.  Fat. — The  chief  condition  in  which  a  deposit  of  fat  is  observed  is 
the  so-called  chylous  urine.  It  causes  the  liquid  to  assume  a  whitish, 
opaque,  and  milky  aspect,  which  disappears  on  the  addition  of  ether,  the 
urine  then  becoming  transparent  and  clear.  On  standing  the  fat  collects 
on  the  surface  as  a  creamy  layer.  Under  the  microscope  it  appears  in 
the  form  of  extremely  fine  molecules.  Fat  is  also  said  to  be  present  in 
the  urine  in  some  cases  of  pancreatic  disease. 

The  material  named  kiesteine  may  also  be  alluded  to  here.  This  is 
a  peculiar  whitish  pellicle,  which  sometimes  forms  on  the  surface  of 
tu'ine  after  it  has  stood  for  a  few  days,  and  was  formerly  supposed  to  be 
a  characteristic  sign  of  pregnancy,  but  it  is  now  known  that  such  is  not 
the  case.  It  consists  of  abundant  fat-globules,  crystals  of  jahosphates, 
and  the  mould-fungus. 

9.  Mucus  and  Epithelium. —  All  urines  contain  a  small  quantity  of 
these  elements,  the  epithelium  being  shed  from  the  genito-urinary 
passages.  A  light  cloud  subsides  on  standing,  and  the  cells  may  be  seen 
on  microscopic  examination,  differing  in  character  according  to  the  part 
whence  they  are  derived.  In  some  cases  mucus  is  present  in  consider- 
able quantity.  Mucin  is  precipitated  by  both  organic  and  mineral 
acids.  Its  distinctions  from  albumin  have  already  been  considered. 
Mucus  does  not  become  ropy  on  adding  liquor  potassa;,  and  thus  diifers 
from  pus.  Moreover,  in  order  to  distinguish  mucus  from  pus,  the  urine 
may  be  filtered ;  if  it  contains  pus  the  filtrate  will  give  the  tests  for 
albumin  ;  if  mucus  is  present,  after  acidulating  the  filtrate  with  acetic 
acid  a  precipitate  of  mucin  foi'ms  in  the  cold.  In  connection  with  certain 
diseased  conditions  the  epithelium  of  the  bladder,  ureters,  pelvis  of 
the  kidney,  or  of  the  renal  tubules  may  be  present  in  the  ^^^'ine.  The 
extra-renal  cells  (Fig.  47,  h)  present  such  varied  and  curious  shapes 
that  they  have  been  mistaken  for  cancer-cells.    Eenal  ei^itlielium-cells 
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(Fig.  47,  c)  may  be  separate  or  in  patches,  and  healthy  in  appearance 
atrophied,  granular,  fatty,  or  entirely  disintegrated.    Usually  they  are 


associated  with  casts. 


Fie.  48. 


(Sa) 


Pus-cells  in  urine, 
unaltered,  and  af- 
fected by  acetic  acid. 


a.  Vaginal  epithelium,    b.  Epithelium  from  the  bladder,  ureter,  and  pelvis  of  the  kidney 
c.  Kenal  epithelium,  healtiky  and  fatty. 

_  10.  Pus.— If  piis  is  present  in  any  quantity,  the  urine  containing  it 
IS  turbid  on  being  passed,  and  does  not  become  clear  when  boiled  A 
yellowish-white  sediment  forms  ;  and  if  the  urine  is 
aramoniaoal,  or  if  solution  of  potash  or  ammonia  be 
added,  the  pus  assumes  the  characters  of  a  ropy, 
viscid,  tenacious  material,  which  can  be  drawn  out 
into  strings.  There  is  necessarily  some  albumin 
present,  but  it  is  never  abundant 'when  due  to  pus 
alone.  Under  the  microscope  pus-cells  (Pig.  48)  are 
visible,  but  they  are  frequently  much  altered  in  their 
characters  in  decomposed  urine. 

11.  Blood.— Urine  containing  only  a  little  blood 
may  not  give  any  indication  of  its  presence  to  the 
naked  eye,  but  it  often  presents  a  characteristic  smoky 
appearance,   or  may  be  of  a  dirty  reddish-brown 
colour,  of  varying  depth ;  when  more  abundant,  the  fluid  has  a  more 
or  less  deep  pink  or  red  colour,  until  in  extreme  cases  it  may  look  almost 
like  pure  blood.    Occasionally  the  urine  resembles 
porter.    Sometimes  the  blood  is  separate  from  the 
general  mass  of  urine,  and  it  may  be  in  distinct  coa- 
gula,  or  these  may  form  on  standing.    A  brownish 
grumous,  flocculent  deposit  falls  after  a  time.  The 
urine  is  necessarily  albuminous.     Red  corpuscles 
(Fig._  49)  are  visible  on  microscopic  examination, 
but  if  the  urine   is  very  dilute,  they  are  liable 
to  be  distended  and  thus  lose  their  normal  charac- 
ters ;  or,  if  it  is  ammoniacal,  they  speedily  alter  in 
shape,  and  may  even  break  up.    Minute  vermiform 
coagula  or  blood-casts  may  also  be  seen  under  the 
microscope.    In  certain  conditions  the  urine  con- 
tains more  or  less  of  the  colouring  matter  of  the  blood,  with  albumin, 
but  without  coqxiscles  or  fibrin     The  colouring  matter  of  the  blood  in 
urine  may  be  detected  either  by  the  spectroscope  or  by  the  guaiacum- 
test.    In  performing  this  test  a  little  of  the  urine  is  placed  in  a  small 
test-tube,  a  drop  of  freshly  prepared  tincture  of  guaiacum  and  a  few 
tli'ops  of  ozonized  ether  being  then  added.    The  tube  is  agitated,  and 
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the  ether  allowed  to  collect  at  tlie  top.  If  blood-pigment  is  present,  the- 
ether  acquires  a  blue  colour,  leaving  the  urine  below  colourless.  Salines 
and  iodine  must  be  absent  from  the  urine. 

12.  Kenal  casts. — In  certain  morbid  conditions  of  the  kidneys  minute 
moulds  form  in  the  renal  tubules,  technically  termed  casts.  Their 
origin  in  the  kidney  has  been  disputed,  but  of  this  there  can  be  no 
doubt,  as  they  have  been  seen  in  the  convoluted  and  the  straight 
tubules.  These  casts  are  washed  away  by  the  urine,  in  their  course 
outwards  being  broken  up  into  smaller  fragments,  and  they  are  visible 
on  microscopic  examination,  aifording  information  as  to  the  state  of  the 
kidneys  of  the  highest  importance  both  for  diagnosis  and  prognosis.  As 
a  rule  these  casts  form  but  a  slight  cloudy  sediment  in  urine,  if  any,  but 
sometimes  a  considerable  white  deposit  falls.  Microscopic  examination 
can  alone  positively  reveal  the  presence  of  casts,  and  it  is  advisable  to 
make  a  few  observations  at  intervals  before  coming  to  any  positive  con- 
clusion, and  also  to  repeat  the  examination  frequently  during  the  pro- 
gress of  the  case.  In  some  instances  the  examination  has  to  be  conducted 
with  the  greatest  care  before  casts  can  be  detected,  and  it  may  be 
desirable  to  introduce  a  little  magenta  or  cai'mine  staining-fluid  beneath 
the  cover-glass  ;  it  has  also  been  recommended  to  add  acetic  acid  to  the 
urine,  in  order  to  precipitate  uric  acid,  which  will  carry  down  the  casts 
along  with  it. 

Renal  casts  are  generally  cylindrical,  often  bent  to  a  certain  degree, 
and  they  vary  in  diameter  iisually  from  ■y4'0o  'siu  ^f  an  inch.  Occa- 
sionally a  minute  cast  seems  to  be  imbedded  in  a  larger  one.  Care  must 
be  taken  not  to  mistake  shreds  of  mucus  or  other  microscopic  objects 
for  casts.  Certain  varieties  are  met  with,  but  they  all  consist  of  a  more 
or  less  solid  basis,  in  most  cases  associated  with  microscopic  elements 
which  charactei'ize  the  several  forms.  The  basis,  which  is  usually  trans- 
parent or  very  faintly  granular,  but  occasionally  fibrillated,  was  formerly 
considered  to  be  coagulated  fibi'in,  derived  from  blood-plasma  of  escaped 
blood,  or  which  had  exuded  through  the  walls  of  the  vessels.  Undoubt- 
edly it  is  in  many  instances  of  this  nature,  but  in  others  it  has  a  different 
origin  and  composition,  but  observers  are  by  no  means  agreed  on  this 
matter.  Thus  it  has  been  supposed  that  the  material  is  sometimes 
inspissated  albumin,  but  on  no  sufficient  grounds.  The  view  most  in 
favour  is  that  it  is  derived  in  some  way  from  the  renal  epithelium-cells. 
Thus  it  has  been  attributed  to  colloid  degeneration  of  these  cells ;  to  a 
substance  secreted  by  them ;  or  to  the  material  which  in  health  forms 
the  substance  of  the  epithelial  cells.  In  disease  this  substance,  perhaps 
somewhat  altered  or  not  perfectly  formed,  collects  in  the  tubes  and 
becomes  inspissated.  (Beale.) 

The  chief  recognized  varieties  of  casts  are  as  follows,  two  or  more 
kinds  being  commonly  observed  together  : — a.  Blood  casts  (Fig.  50,  a), 
consisting  either  of  accumulations  of  blood-cor^iuscles  ;  or  of  iibrinous 
casts  studded  with  these  elements.  Dr.  George  Johnson  has  described 
"white  cell  casts,"  or  "exudation  cell  casts,"  which  he  thinks  are  leuco- 
cytes, b.  Epithelial  casts  (Fig.  50,  b),  usually  of  some  size,  and  pre- 
senting renal  epithelium-cells  on  the  surface  or  imbedded  in  their  sub- 
stance, frequently  somewhat  changed  from  their  normal  condition, 
c.  Granular  casts  (Fig.  50,  c),  usually  of  moderate  size,  and  characterized 
by  being  more  or  less  granular  and  opaque  in  appearance,  the  granules 
being  either  coarse  or  fine,  and  consisting  of  protein  or  fat ;  these  are 
generally  mixed  to  a  variable  degree  with  other  elements,  such  as  altered 
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epithelium  or  crystals  of  oxalates  ;  and  also  with  free  granules.  On  the 
addition  of  acetic  acid  to  the  specimen  under  the  microscope,  if  the 
granules  consist  of  pi'otein  they  disappear,  if  they  are  of  a  fatty  nature 
they  become  more  evident.  Granular  casts  are  divided  by  some  au- 
thorities into  large  and  small,  d.  Fatty  casts  (Fig.  50,  d),  which  exhibit 
scattered  oil-globules  ;  or  collections  of  these  in  the  form  of  dark,  botry- 
oidal  masses,  e.  Hyaline,  traiispareiit,  or  waxy  casts  (Fig.  50,  e),  varying 
considerably  in  diameter,  and  therefore  divided  into  large  and  siyiall. 
These  have  either  a  pei'fectly  cleai',  trans2:)arent,  and  glassy  aspect ;  or 
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a.  I31ood  casts,    b.  Epithelial  casts,    c.  Granular  casts,    d.  Fatty  casts,    e.  Hyaline  casts. 

present  faint  markings  on  the  surface,  or  a  dimly  molecular  appearance. 
Sometimes  a  few  nuclei  or  epithelium  scales  are  visible  upon  the  hyaline 
casts.  In  some  cases  they  can  only  be  seen  after  the  addition  of  iodine 
or  magenta  solution,  f.  Pus-casts,  composed  of  moulded  accumulations 
of  pus-corpuscles,  which  are  extremely  rare. 

It  is  in  connection  with  certain  forms  of  Bright' s  disease  of  the  kidneys 
that  casts  are  of  so  much  importance,  and  valuable  diagnostic  conclu- 
sions may  be  arrived  at  as  a  general  rule  from  studying  their  characters. 
1.  If  they  consist  chiefly  of  the  blood  or  epithelial  varieties,  they  indicate 
an  early  stage  of  disease,  and  the  condition  of  the  renal  epithelium  may 
be  gathered  from  the  characters  of  the  cells  on  the  casts.  2.  Fine  hyaline 
casts  are  supposed  to  come  from  tubules  still  covered  with  epithelium, 
and  when  they  follow  the  varieties  just  mentioned,  they  show  that  the 
disease  is  subsiding.  3.  Large  hyaline  casts  are  believed  to  be  formed 
in  tubules  deprived  of  their  epithelium,  and  therefore  to  indicate  grave 
organic  changes  in  the  kidneys.  4.  Abundant  granular  casts  also  point 
to  advanced  disease,  and  they  are  frequently  mixed  with  free  granules. 
5.  Fatty  casts  are  of  very  serious  import,  as  proving  the  existence  of 
fatty  degeneration,  with  destruction  of  the  I'enal  epithelium. 

13.  Organisms. — The  chief  organisms  which  may  be  observed  in  the 
urine  are  bacteria  and  vibriones;  forms  of  tornla ;  sarcina  ■urince  ;  tubercle- 
bacilli;  certain  entozoa  or  their  ova,  especially  the  bilharzia  haimatobia 


774 


THEORY  AND  PRACTICE  OF  MEDICINE. 


and  jilaria  sanguinis  hominis ;  and  fragments  or  booklets  of  echinococci, 
in  connection  with  hydatids.  The  sarcina  urince  is  smaller  than  the 
gastric  variety.  Some  suppose  that  it  is  always  developed  after  the 
urine  has  been  voided,  but  others  think  that  a  colony  of  sarcinas  estab- 
lishes itself  in  the  bladder.  Sir  William  Roberts  has  described  a  form 
of  hacteruria  or  septic,  hacilluria,  in  which  the  urine  at  the  moment  of 
emission  is  loaded  with  bacteria.  The  urine  has  the  peculiar  grey 
opalescence  indicative  of  commencing  decomposition  ;  and  a  heavy 
disagreeable  odour,  like  that  of  stale  fish.  The  reaction  is  acid,  and  on 
keeping  the  urine  shows  no  tendency  to  pass  into  the  ammoniacal 
fermentation.  The  organism  coi'responds  in  its  microscopic  characters 
to  the  common  putrefactive  bacterium  (Bacterium  termo),  and  appears 
as  micrococci,  and  as  actively  moving  short  rods  composed  of  molecules, 
often  joined  together  in  zig-zags.  Sir  W.  Roberts  supposes  that  a 
colony  of  bacteria  is  established  in  the  bladder,  and  that  the  prolifera- 
tion of  the  organism,  and  perhaps  certain  products  of  its  action  as 
a  ferment,  give  rise  to  irritation  in  the  bladder,  of  which  symptoms  are 
usually  present. 

II.  Renal  Tumour. 

A  tumour  connected  with  the  kidney  occupying  its  normal  position 
has  the  following  general  characters : —  1.  It  is  extra-pelvic,  occupying 
mainly  one  or  other  lumbar  region,  and  it  cannot  be  separated  from  the 
mass  of  muscles  behind.  It,  however,  increases  in  a  forward  direction 
to  a  variable  degree,  sometimes  attaining  an  enormous  size,  and  giving 
rise  to  general  enlargement  of  the  abdomen.  2.  The  shape  is  generally 
more  or  less  that  of  the  kidney,  the  borders  being  rounded,  but 
irregularity  is  not  unfrequently  observed  in  this  respect.  3.  As  a  rule 
the  consistence  is  firm  ;  in  certain  cases  there  is  a  feeling  of  elasticity  or 
softness,  or  even  distinct  fluctuation  may  be  detected.  4.  The  tumour 
is  almost  or  quite  fixed,  not  being  altered  by  manipulation  or  by 
respiratory  movements.  5.  Percussion  reveals  dulness  extending  back 
to  the  spine,  with  tympanitic  note  in  front,  due  to  the  colon,  unless 
the  tumour  becomes  extremely  large.  6.  In  some  cases  it  may  be 
advisable  to  use  the  aspirateur  or  exploratory  trochar  in  the  diagnosis  of 
renal  tumour. 

It  will  be  convenient  in  this  connection  to  allude  to  certain  peculiari- 
ties observed  in  some  instances  in  the  position  and  shape  of  the  kidneys, 
which  may  give  rise  to  forms  of  abdominal  tumour. 

1.  Movable  or  floating  kidney.  Normally  the  kidneys  are  nearly 
fixed,  but  occasionally  one  or  both,  especially  the  right,  are  displaced 
and  become  more  or  less  freely  mobile,  floating  about  in  the  cavity  of 
the  abdomen.  This  condition  has  been  by  far  most  frequently  observed 
in  females,  chiefly  after  repeated  or  difficult  parturition.  It  has  also 
been  attributed  to  congenital  looseness  of  the  attachments  of  the  kidney ; 
sudden  or  repeated  violent  efl'ort ;  pressure  by  tight-lacing :  rapid 
absorption  of  the  renal  investing  adipose  tissue  in  fat  people ;  increase 
of  weight  of  the  kidney  duiing  the  menstrual  periods,  resulting  from 
congestion,  with  a  consequent  tendency  to  gravitation  downwards  ;  or  to 
this  organ  being  dragged  down  by  a  hernia.  The  movable  kidney  is 
felt  as  a  tumour,  having  the  exact  form  and  feel  of  the  healthy  organ ; 
and  usually  lying,  when  the  patient  stands  erect,  in  an  oblique  position, 
directed  upwards  and  outwards,  about  midway  between  the  margin  of 
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the  thorax  and  the  nmbilicns.  It  is  mobile  in  different  directions  by 
change  of  posture,  manipulation,  and  respiratory  movements.  In  some 
cases  the  organ  may  be  grasped  in  the  hand,  this  causing  the  patient  to 
experience  a  peculiar  sickening  sensation.  Percussion  generally  yields 
a  muffled  tympanitic  sound.  On  examining  the  corresponding  lumbar 
region  it  will  be  found  flattened  or  dejjressed,  as  well  as  tympanitic  on 
percussion,  owing  to  the  absence  of  the  kidney.  In  some  instances  the 
displaced  organ  becomes  enlarged  and  painful  from  time  to  time,  this 
event  being  atti-ibuted  to  pressure  on  its  own  duct,  leading  to  retention 
of  ui'ine  and  consequent  inflammation.  As  a  result  of  rej^eated  attacks 
of  this  kind  the  kidney  may  become  pei^anently  fixed  by  adhesions. 
Among  the  most  frequent  symptoms  accompanying  the  floating  kidney 
are  mentioned  a  sense  of  uneasiness  or  dragging  pain,  inci'eased  by 
walking  or  standing  :  neuralgic  pains  ;  disturbances  of  the  alimentary 
canal  ;  and  other  disorders  due  to  compression  or  ii'ritation.  The  urine 
is  generally  normal,  but  micturition  may  be  frequent  or  painful. 
During  the  inflammatory  attacks  severe  symptoms  may  be  expei-ienced. 

2.  iS^ow  and  then  the  kidney  is  fixed  in  some  abnormal  position, 
this  condition  being  either  congenital  or  acquired.  The  dis|ilace(l  organ 
is  recognized  by  presenting  the  characters  of  the  noi-mal  kidney,  though 
the  shape  is  usually  somewhat  altered ;  and  by  the  signs  of  its  absence 
from  its  projier  situation. 

3.  Horse-shoe  kidney.  In  this  condition  the  two  organs  are  united 
by  an  isthmus  passing  across  between  their  lower  ends.  The  horse-shoe 
kidney  might  possibly  be  felt  in  very  thin  persons  with  loose  abdominal 
walls,  and  might  thus  be  mistaken  for  a  tumour.  I  have  never  met  with 
it  except  ?Lt  post-mortem  examinations  or  in  the  dissecting-room. 

III.  Distended  Blaoder. 

A  distended  bladder  is  liable  to  be  met  with  in  medical  practice,  and 
it  may  simulate  a  tumour  or  general  enlargement  of  the  abdomen.  Its 
characters  are  as  follows: — 1.  It  occupies  mainly  the  hypogastrium, 
extending  upwards  and  laterally  to  a  variable  extent,  and  being  quite 
symmetrical.  2.  The  sliape  is  conical,  the  apex  being  directed  upwards. 
3.  Fluctuation  is  usually  perceptible.  4.  There  is  dnlness  corresponding 
to  the  enlargement  in  position  and  shape  ;  while  laterally  and  at  the 
upper  part  of  the  abdomen  a  tympanitic  sound  can  be  elicited.  5.  By 
examination  per  rectum  the  distended  bladder  may  be  felt.  6.  The 
use  of  the  catheter  must  never  be  forgotten ;  or,  if  this  cannot  be  passed, 
a  small  trochar  or  the  aspiratenr  may  be  inserted  above  the  pubes. 
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Chapter  LVIII. 

ON  CERTAIN  ABNORMAL  CONDITIONS  OF  THE  URINE. 

I.  Albuminuria. 

Etiology  and  Pathology. — In  the  present  connection  allusion  will  only 
be  made  to  egg-albumin  and  serum-alhumin.  Egg-albumin,  if  present  in 
the  blood,  passes  through  the  vessels  of  the  kidneys  in  their  normal 
condition ;  serum-albumin  is  not  secreted  by  the  healthy  kidney,  and 
before  it  can  reach  the  urine,  there  must  be  some  change,  either  in  the 
renal  circulation,  or  in  the  structure  of  the  organ.  Albuminuria  is  not 
uncommonly  met  with  in  apparently  healthy  persons — physiological  or 
functional  albuminuria ;  or  it  may  be  produced  artificially  in  certam 
ways.  Thus  it  may  be  caused  by  the  use  of  a  highly- albuminou.s  diet, 
especially  one  consisting  entirely  of  eggs,  according  to  most  authorities, 
or  by  large  enemata  of  eggs  ;  by  abstinence  from  salt ;  or  sometimes  by 
a  cold  bath.  In  animals  albuminuria  has  also  been  produced  experi- 
mentally by  ligature  of  the  renal  vein  ;  varnishing  the  skin;  injecting 
egg-albumin  subcutaneously  or  into  the  cii'culation ;  or  by  introducing  a 
large  quantity  of  water  into  the  veins. 

Taking  a  comjjrehensive  view  of  albuminuria  from  a  clinical  aspect, 
the  chief  conditions  with  which  it  may  be  associated  may  be  thus 
stated: — I.  Admixture  of  albuminous  fluids,  namely,  blood  or  some  of  its 
elements  ;  chyle  or  lymph  ;  pus  from  any  source  ;  or  semen.  2.  Venous 
congestion  of  the  kidneys,  particularly  that  due  to  cardiac  diseases,  to 
chronic  or  acute  lung-affections,  to  interference  with  respiration,  or  to 
pressure  upon  the  renal  veins  or  the  inferior  vena  cava  by  a  tumour,  a 
pregnant  uterus,  or  a  collection  of  fluid.  3.  Acute  febrile  and  influm- 
matory  diseases,  for  example,  the  exanthemata,  cholera,  diphtheria, 
pyaemia,  ague,  pneumonia,  serous  inflammations,  rheumatic  fever ;  and 
also  the  pyrexial  condition  which  arises  in  the  course  of  chronic  diseases, 
such  as  phthisis.  4.  Certain  affections  attended  with  an  unhealthy  state 
of  the  general  system  or  blood,  such  as  purpura,  scurvy,  malaria,  gout, 
aneemia,  diabetes,  leuckoemia,  syphilis,  or  jaundice.  5.  Fregnancy. 
6.  Acute  Bright" s  disease.  7.  Chronic  renal  diseases  of  various  kinds,  apart 
from  those  causing  suppuration,  such  as  the  different  forms  of  chronic 
Bright' s  disease ;  lardaceous  disease ;  and  neiv  groivths  or  parasites. 
8.  Temporary  obstruction  of  the  ureters.  9.  Poisoning  by  lead,  mercury, 
phosphorus,  or  by  inhalation  of  arseniuretfed,  hydrogen  or  carbonic  anhydride. 
10.  Some  forms  of  dyspepsia  or  hepatic  disorder — digestive  or  hepatic 
albuminuria.  11.  Disordered  innervation,  affecting  the  renal  vessels — 
neurotic  albuminuria.  This  may  be  due  to  exposure  to  cold,  mental 
causes,  injury  to  the  head,  or  certain  nervous  diseases,  as  apoplexy, 
convulsions,  epilepsy,  tetanus,  or  exophthalmic  goitre.  Albuminuria  m 
adolescents,  especially  when  associated  with  masturbation,  is  also 
attributed  to  this  cause. 

Such  are  the  principal  circumstances  under  which  albuminuria  may 
be  met  with.  The  subject  is  at  the  present  time  attracting  much  atten- 
tion, especially  with  regard  to  the  different  forms  of  functional  albumi- 
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nnria,  which,  according  to  Dr.  Grainger  Stewart's  definition,  includes  all 
■case.s  "  where  exercise  or  exertion,  diet,  exposure  to  cold,  mental  emotion, 
-and  obscui'e  ])sycliic  influences  account  for  the  symptom."  This  authority 
calls  one  variety  simple  j)ersistent  albumin uria. 

With  regard  to  the  immediate  pathology  of  albuminuria,  excluding 
those  cases  in  which  it  is  due  to  admixture  of  albuminous  fluids,  the 
condition  may  result  from  changes  in  the  blood,  as  regards  its  specific 
gravity,  or  the  presence  in  it  of  certain  toxic  agents  ;  alteration  in  the 
renal  epithelium,  in  connection  with  structural  diseases ;  or  increased 
blood-pressure  in  the  Malpighian  vessels  of  the  kidneys.  It  is  a  dis- 
puted point  whether  albumin  escapes  through  the  glomeiiilar  tufts  in 
health.  According  to  one  view  it  filters  through  with  the  water,  but  is 
afterwards  absoi'bed  by  the  cells  lining  the  I'enal  tubules  ;  according  to 
unothei',  the  epithelial  covering  prevents  the  passage  of  albumin,  while 
allowing  the  water  to  transude. 

Symptoms  and  Diagnosis. — The  local  and  genei'al  symptoms,  as  well 
as  the  characters  of  the  urine  in  cases  of  albuminuria,  will  depend  upon 
its  cause,  and  they  pi-esent  considerable  diversity.  Tlie  presence, 
amount,  and  variety  of  albumin  are  determined  by  the  tests  already 
described.  The  drain  of  albumin  from  the  blood  may  itself  cause 
serious  disorder  of  the  general  system,  such  as  anfemia  and  its  conse- 
Kjuences,  Avasting,  debility,  and  ultimately  fatty  degeneration  of  struc- 
tures. It  must  be  remembered,  however,  that  in  a  number  of  cases 
albuminuria  is  of  little  or  no  significance,  and  there  is  often  no  other 
symptom  whatever.  The  diagnosis  of  its  cause  must  be  determined  by 
the  general  history  of  the  case  ;  the  characters  of  the  urine  ;  the  accom- 
panying general  and  local  symptoms;  and  the  condition  of  the  sevei-al 
organs.  It  is  important  to  recognize  the  fact  that  considerable  variations 
in  the  degree  of  albuminui'ia  may  be  observed  in  the  same  case  at 
diiferent  times,  and  under  different  conditions ;  that  it  is  sometimes 
intermittent,  or  paroxysmal,  or  even  cyclic ;  and  that  this  symptom 
may  be  entirely  absent  in  grave  forms  of  renal  disease.  Intermittent 
albuminuria  is  not  infrequent  in  persons  who  have  been  ex])osed  to 
malaria;  and  Dr.  Quain  has  noticed  that  a  similar  condition  in  youth  is 
frequently  associated  with  masturbation. 

Treatment. — Albuminuria  does  not  usually  call  for  any  direct  treat- 
ment, and  the  chief  measures  to  be  adopted  ai'c  those  which  have  for 
their  object  the  prevention  or  removal  of  the  cause  of  the  moi'bid  con- 
dition, if  this  is  practicable,  such  as  regulation  of  diet,  improvement  of 
the  renal  circulation,  or  the  cure  of  any  organic  disease.  Medicines  are 
■sometimes  employed  with  the  view  of  checking  the  discliai-ge  of  albu- 
min, of  which  the  principal  are  tincture  of  ii'on,  tannic  or  gallic  acid, 
minei'al  acids,  alum,  and  iodide  of  potassium.  It  is  very  questionable, 
however,  whether  either  of  these  drugs  is  really  useful  for  tliis  purpose. 
The  effect  upon  the  system  of  the  loss  of  albumin  may  be  made  up  for 
in  some  cases  by  nutritious  food,  and  the  atlministi'ation  (.)f  iron. 

II.    Albumosuria — Pei'tonuria. 

It  is  desirable  to  allude  briefly  to  the  presence  of  albumoses  and 
peptones  in  the  urine.  These  are  never  found  in  health,  and  (heir  dis- 
charge has  therefore  always  some  pathological  signification.  They  are 
■either  absorbed  from  the  gastro-intestinal  canal ;  or  are  foi'med  in  the 
tissues  and  blood  in  connection  with  certain  pathological  conditions. 
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The  cases  in  which  albumosuria  and  peptonuria  have  been  met  with  are 
of  vaiious  kinds,  but  they  may  be  arranged  under  the  following  groups  : — 
1.  Chronic  dyspepsia,  with  dilated  stomach.  2.  Diseases  of  bones, 
especially  osteo-malacia,  in  which  hetero-albumose  (Bence  Jones's 
albumin)  has  been  specially  found.  3.  Various  conditions  attended 
with  formation  of  pus,  such  as  acute  or  chronic  abscesses,  empysema, 
purulent  peritonitis.  4>.  Some  cases  of  chronic  nephritis,  where  they 
are  supposed  to  be  formed  in  connection  with  the  renal  cells,  and  may 
alternate  or  be  associated  with  albuminuria.  .5.  A  miscellaneous  group, 
including  glycosuria,  phthisis,  pneumonia,  cerebro- spinal  meningitis, 
cancer  and  other  malignant  growths,  acute  infectious  diseases,  especially 
measles  and  typhoid  fever,  scurvy,  hepatic  diseases,  the  puerperal  state, 
poisoning  by  phosphorus,  inflammatory  skin-eraptions,  pemphigus, 
ui'ticaria,  nervous  diseases,  as  hemiplegia,  and  mental  derangements. 

Urine  containing  albumoses  or  peptones  does  not  usually  present  any 
obvious  abnormal  characters,  but  they  are  detected  by  the  tests  already 
described.  Sometimes  it  froths  on  shaking.  Kuhne  found  albumose 
in  a  white  deposit  in  one  case ;  and  Bence  Jones  observed  casts  in 
another.  It  is  doubtful  whether  these  substances  produce  clinically  any 
symptoms  by  their  presence  in  the  system,  but  when  injected  into  the 
blood  they  cause  reduction  of  blood-pressure,  fever,  coma,  and  death, 
while  the  blood  remains  uncoagulable. 

III.    Pyuria — Purulent  Urine. 

Etiology. — The  sources  of  pus  in  the  urine  are: — I.  Abscess  i7i  the 
kidney.  2.  Pyelitis.  3.  Cystitis.  5.  Urethral  inJJ,a7nmation,  especially 
gonorrhoea.  5.  Leucorrhvea  in  females.  6.  The  rupture  of  any  neigh- 
bouring abscess  into  the  urinary  passages. 

Symptoms  and  Diagnosis. — Pyuria  is  recognized  by  the  general 
characters  of  the  urine ;  by  chemical  examination,  which  reveals  the 
presence  of  albumin,  and  the  peculiar  I'opiness  with  alkalies;  and  by 
microscopical  investigation,  when  pus-corpuscles  or,  rai'cly,  pus-casts  may 
be  visible.  The  amount  of  pus  discharged  varies  considerably  ;  and  it 
often  diffei'S  in  the  same  case  from  time  to  time.  The  urine  may  be 
highly  offensive.  With  regard  to  diagnosis,  one  of  the  chief  difficulties 
is  to  determine  whether  pyuria  results  from  pyelitis,  or  from  chronic 
inflammation  of  the  bladder  and  lower  urinary  passages,  especially  when 
these  conditions  are  associated  together.  The  presence  of  epithelium- 
cells  from  the  pelvis  and  infundibula  of  the  kidneys  is  very  impoi'tantat 
an  early  period  in  revealing  pyelitis,  but  these  elements  disappear  in 
course  of  time ;  if  the  complaint  exists  alone,  however,  the  local 
symptoms,  and  the  discharge  of  acid  urine  containing  much  pus, 
especially  if  combined  with  a  history  of  some  obvious  cause  of  pyelitis, 
are  suiiiciently  distinctive.  When  pus  comes  from  the  bladder,  it  is  fre- 
quently ropy  and  tenacious,  on  account  of  the  urine  being  ammoniacal;. 
while  it  is  also  discharged  mainly  towards  the  end  of  the  act  of  micturi- 
tion. When  disease  of  the  lower  passages  and  bladder  has  existed  for  a 
length  of  time,  it  becomes  highly  probable  that  the  kidneys  are  likewise 
involved.  When  pus  originates  in  urethral  inflammation,  there  are  the 
local  signs  of  this  condition  ;  while  pus  escapes  before  the  urine,  and 
can  be  pressed  out  independently.  In  doubtful  cases  where  there  is 
leucorrhoea,  it  has  been  recommended  to  pass  a  catheter,  and  thus  tO' 
remove  some  of  the  urine  directly  from  the  bladder  for  examination. 
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Treatment. — Should  pyuria  require  special  treatment,  the  pi'inciples 
are  : — 1.  To  remove  any  obvious  cause  of  the  suppuration,  if  possible. 
2.  To  administer  i/emedies  to  check  the  formation  of  pus,  the  chief 
being  alum  ;  astringent  preparations  of  iron  ;  mineral  acids  ;  vegetable 
astrmgents,  particularly  tannic  or  gallic  acid,  or  decoction  of  uva  ursi ; 
buchu ;  metallic  astringents  in  obstinate  cases  ;  copaiba;  and  turpentine. 
If  the  bladder  is  affected,  it  may  be  necessary  to  wash  out  this  organ 
with  warm  Avater,  or  with  aritiseptic  or  astringent  solutions,  which  must 
be  used  with  due  care.  3.  To  support  the  general  health ;  and  to  treat 
the  constitutional  state  by  good  diet,  change  of  air,  sea-bathing,  tonics 
and  cod-liver  oil.  4.  To  have  recourse  to  operative  measures  in  appropriate 
cases. 


IV.  Chylous  Urine — Chyluria — Fil.\Via  Sanguinis  Hominis. 


Etiology  and  Pathology. — There  has  been  much  discussion  as  to 
the  cause  of  the  peculiar  condition  of  the  urine,  termed  chyluria  ori- 
ginally by  Prout ;  but  the  investigations  carried  on  during  the  last  few 
years  seem  to  have  clearly  demonstrated  the  fact  that,  at  any  rate  in 
most  cases,  it  is  in  some  way  related  to  the  presence  of  the  embryos  of 
a  peculiar  entozoon  in  the  system,  termed  the  Filaria  sanguinis  liominis, 
and  it  will  be  expedient  in  this  connection  to  give  at  the  outset  a  brief 
account  of  this  entozoon  and  its  pathological  relations. 

The  embryos  of  the  filaria  were  first  discovered  b}'  the  late  Dr. 
Timothy  Lewis,  of  Calcutta,  in  the  urine  and  blood  in  connection  with 
chylui-ia.  Since  then  they  have  been  studied  by  several  observers,  and 
the  mature  worm  was  found  by  Dr.  Bancroft,  of  Brisbane,  in  1876,  in  a 
lymphatic  abscess  in  the  arm,  and  subsequently  in  a  hydrocele  of  the 
cord.  Hence  it  has  been  named  Filaria  Bancrofti.  Two  living  specimens 
were  also  found  by  Dr.  Lewis  in  1877,  a  male  and  a  female.  The  worm 
has  been  observed  by  Dr.  Manson  in  situ  in  a  lymph-channel. 

The  embryo  hlaria  is  very  minute,  aver'aging  about  inch  in  lengtli, 
and  about  -^^^-^  inch  in  breadth.  It  has  a  rounded  anterior  end,  a 
pointed  tail,  with  slightly  grairular  contents,  and  no  definitely  differen- 
tiated organs.  It  is  enclosed  in  a  tubular  sac,  extremely  delicate  and 
transparerrt,  within  which  it  can  be  seen  to  alternately  contract  and 
elongate  itself.  The  sac  may  sometimes  be  seen  collapsed  and  folded 
like  a  ribbon ;  aird  after  death  the  worm  may  be  so  contracted  as  to 
leave  the  tube   empty  at  one  or  both  ends.     The  embryos  move 

about  with  great  activity. 
The  filaria  belongs  to  the 
nematoid  worms,  the  mature 
female  form  measuring  fi-oni 
three  to  fourinches  in  length, 
and  Ijeing  about  as  thick 
as  a  hair  ;  the  male  is 
smaller.  A  male  and  female 
live  togetlier.  The  ovum 
measures  aborrt  ygVrr  ^^77 
inch  in  diameter,  the  em- 
bryo appearing  to  be  simply 
the  ovum  stretched  out ;  it 


a.  Filaria  Sanguinis  Hominis. 
Ovum.    X  2.50.    (After  Cobbol.l.) 


X2.10.  (After 


is  oval  in  foi'in,  and  thin-walled. 
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With  regard  to  the  habitat  and  dissemination  of  the  filaria,  Dr.  Manson 
states  that  the  parents  inhabit  the  lymphatic  trunks  for  the  most  part, 
where  they  may  live  and  procreate  for  years,  if  undisturbed.  They  are 
viviparous,  and  discharge  their  young  in  large  numbers  into  the  lym- 
phatics. He  noticed  that  the  embryo  hlariffi  in  the  blood  were  almost 
invariably  totally  absent  during  the  day  ;  that  they  begin  to  make  their 
appearance  about  six  or  seven  o'clock  in  the  evening ;  then  rapidly 
increase ;  and  generally  again  disappear  about  eight  or  nine  o'clock  in 
the  morning.  His  observations  seemed  to  show  that  they  are  taken 
along  with  the  blood  into  the  stomach  of  a  certain  form  of  mosquito,  in 
Avhich  they  undergo  developmental  changes,  and  it  is  supposed  that  they 
are  discharged  into  water  with  the  larvte  of  this  insect,  and  are  by  this 
medium  conveyed  into  the  human  system,  through  drinking  the  water. 
The  embryos  are  then  believed  to  bore  their  way  into  a  lymphatic  vessel, 
and  passing  against  the  current  of  lymph,  become  finally  located  in 
a  distant  lymphatic  vessel.  Dr.  Stephen  Mackenzie  has,  however, 
found  that  by  reversing  the  habits  of  a  patient  under  his  observation, 
and  turning  night  into  day,  the  filarife  were  found  during  the  daytime, 
and  disappeared  at  night. 

A  few  remarks  may  now  be  offered  as  to  the  supposed  pathological 
relations  of  the  filaria  and  its  embryo.  Different  species  of  filaria  are 
found  in  abundance  in  many  of  the  lower  animals;  and  in  many  parts 
of  the  world,  especially  in  tropical  and  sub-tropical  countries,  human 
beings  are  in  lai'ge  proportion  infested  by  the  filaria  sanguinis  liominis. 
It  is  only  under  certain  circumstances  that  they  give  rise  to  pathological 
conditions,  for  the  active  and  minute  embryos  pass  readily  along  the 
lymphatics  and  through  the  glands  into  the  thoracic  duct,  and  thence 
into  the  blood.  Dr.  Manson  believes  that  they  occasionally  abort,  and 
that  unhatched  ova  are  discharged,  which  are  too  large  to  pass  through 
the  glands,  but  block  them  up  as  emboli.  Once  this  has  occurred,  it  is 
apt  to  occur  frequently,  and  thus  tends,  sooner  or  later,  to  cause  more  or 
less  serious  and  wide-spread  obstruction  of  lymphatics.  He  supposes 
that  in  this  way  disease  may  be  set  up ;  or  by  inflammatoiy  or  other 
changes  caused  by  the  parasite.  The  affections  which  have  thus  been 
specially  referred  to  filaria  are  rhyluria,  lymphangei'tis,  lympJtorrhagia, 
elephantiasis  lymph angiectodes,  and  true  elephantiasis.  Nothing  definite 
is  known  as  to  the  pathological  relations  of  the  mature  worm.  In  a  case 
of  chyluria  and  filarial  disease  observed  by  Dr.  Stephen  Mackenzie,  the 
thoracic  duct  was  found  after  death  to  be  impervious,  and  lost  in  a  mass  of 
inflammatory  material  about  the  middle  of  its  course;  the  part  below, 
with  the  abdominal  lymphatics  and  those  connected  with  the  kidneys, 
being  enormously  dilated.  There  were  no  filarise.  These  had  dis- 
appeared from  the  blood  three  months  before  death,  when  double 
pleurisy  and  empyssma  came  on,  and  after  death  acute  cystitis  and 
suppurative  nephritis  were  also  found.  It  was  believed  that  the  parent 
worms  had  been  lodged  in  the  thoracic  duct;  had  caused  inflammation 
and  obstruction,  followed  by  general  dilatation  of  the  lymphatics ;  and 
that  the  chyluria  was  connected  with  the  dilated  lymph-channels  in  the 
kidneys. 

It  now  remains  to  discuss  briefly  the  aetiology  and  pathology  of 
chyluria.  The  complaint  is  met  with  almost  exclusively  in  tropical 
and  sub-tropical  climates,  but  exceptional  instances  have  been  recorded 
in  which  it  originated  in  Europe. 
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The  principa]  views  entertained  as  to  the  pathology  of  chyluria  are  as 
follows; — 1.  That  it  is  but  a  symptom  of  ^jmrA«"?wm  or  fatty  blood, 
which  is  but  the  normal  condition  of  the  blood  aftev  food,  aggravated 
and  made  permanent  by  derangement  of  the  digestive  organs,  especially 
the  liver  (Bernard,  Robin).  2.  That  thei'e  is  a  dii'ect  communication 
between  the  lymphatics  and  the  urinary  tract,  and  consequent  leakage 
of  chyle  (Vandyke  Carter).  3.  That  thei'C  may  be  a  hypertrophy  of 
the  lymphatic  channels  in  some  part  of  the  urinaiy  ti-act,  which  subse- 
quently acquii'e  the  pi'operties  of  glands  (W.  Roberts).  4.  That 
chyluria  depends  upon  the  filaria  sanguiwis  homiyds.  This  view  was 
originally  advanced  by  Dr.  Lewis,  and  it  has  since  received  much  sup- 
port. The  filarias  are  found  in  abundance  jn  the  urine  and  blood  in 
cases  of  chyluria,  and  also  in  chylo-lymplious  discharges  ;  and  they  have 
been  detected  shortly  before  the  condition  has  manifested  itself.  How 
they  act  has  not  been  determined.  It  may  be  that  they  cause  the 
delicate  walls  of  the  lymphatics  to  ruptiire ;  and  Sir  W.  Roberts 
suggests  that  aggregations  of  tilai'ia?  may  lead  to  this  result.  Another 
notion  is  that  they  give  rise  to  derangements  of  the  liver  and  other 
organs,  which  lead  to  piai'hii?mia.  Dr.  Lewis  fiii'ther  suggested  that 
they  may  in  some  way  tend  to  the  production  of  minute  secreting 
structures,  along  the  urinary  ti'act  or  in  other  situations,  which  might 
permit  of  the  filtration  of  the  ordinary  nutritive  fluids  of  the  body  in  a 
more  or  less  modified  condition. 

So  far  as  can  be  determined  fi'om  the  present  state  of  knowledge,  it 
seems  that  chyluria  is  certainly  connected  in  some  way  with  the  filarite 
in  many  cases,  but  that  in  some  instances  it  is  independent  of  any 
parasite.  It  may  be  afiirmed  that  the  condition  does  not  depend  on 
any  striictural  disease  of  the  kidney  or  other  organ.  Chyluria  occurs 
at  all  ages,  from  childhood  to  extreme  old  age ;  and  rather  more 
frequently  in  females  than  males  (Lewis). 

Symptoms. —  Chyluria  presents  an  extremely  varied  clinical  history,  and 
Ihe  descriptions  given  of  cases  are  most  diverse.  Its  course  is  marked 
by  an  irregularity  and  capriciousness  which  cannot  be  explained.  The 
only  constant  s_ymptom  is  the  presence  of  so-called  clnjlcms  urine.  This 
fluid  usually  presents  a  peculiar  whitish,  opaque,  milky  appeai'ance, 
which  disappeai'S  when  it  is  shaken  up  with  ether.  Sometimes  the 
urine  is  not  chylous,  but  lymphons.  In  some  instances  it  is  of  a  pink 
colour,  from  the  presence  of  blood,  but  more  commonly,  at  least  in  Iiidia, 
the  blood,  when  present,  is  seen  forming  an  adhei-ent  coagulum  at  the 
bottom  of  the  vessel  (Lewis).  In  some  countries,  however,  and  oc- 
casionally in  India,  ha;maturia  is  the  prominent  feature  in  connection  with 
tilaria.  Chylous  urine  gives  out  a  strong  milky  or  whey-like  odour, 
which  is  increased  by  heat.  A  semi-solid  tremulous  coagulum  forms 
speedily  after  standing,  resembling  blanc-inange.  Tins  soon  breaks 
down,  and  forms  a  creamy  scum;  while  the  ui'ine  I'apidly  decomposes. 
The  specific  gravity  varies  greatly,  even  in  the  same  individual  at  dif- 
erent  times ;  and  the  appearance  of  the  urine  also  differs  at  difi'erent 
])eriods  of  the  clay,  and  in  relation  to  food.  Chylous  urine  contains  the 
constituents  of  chyle  or  lymph,  namely,  fibrin,  albumin,  and  fat,  which 
are  indicated  by  the  ordinai-y  tests.  Their  relative  pi'oportion  varies 
much;  and  it  does  not  correspond  to  that  of  either  of  the  nutritive 
tiuids  of  the  body,  but  appears  to  be  nearest  to  that  of  lymph.  As  a 
I'ule  all  the  constituents  are  scanty  in  the  morning  before  meals,  unless 
the  circulation  has  been  quickened  by  exercise  or  in  other  ways,  when. 
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the  albumin  is  increased,  but  not  tlie  fat.  This  element  is  usually  most 
abundant  shortly  after  meals  ;  occasionally  it  is  chiefly  observed  in  the 
morning.  Microscopic  examination  of  chylous  urine  I'eveals  fat  in  the 
molecular  form,  leucocytes,  and  red  corpuscles  in  some  cases  ;  it  seldom, 
if  ever,  presents  any  casts.  Filariee  are  also  often  present.  The  ordi- 
nary urinary  constituents  are  generally  in  deficient  proj^ortion  to  the 
amount  of  urine  passed. 

The  discharge  of  chylous  urine  usually  occurs  very  suddenly ;  it  may 
be  constant,  but  more  frequently  is  intermittent ;  and  after  its  occur- 
rence may  cease  for  years  or  permanently.  In  most  cases  symptoms 
referable  to  the  urinary  organs  are  noticed,  such  as  uneasiness  across 
the  loins,  over  the  hypogastrium,  along  the  urethra,  and  especially 
towards  the  perinaeum  in  males.  Occasionally  chylous  urine  coagulates 
in  the  bladder,  causing  more  or  less  discomfort  in  micturition,  or  not 
uncommonly  suddenly  stopping  the  flow  of  urine  during  the  discharge 
of  the  clots,  which  become  visible  after  their  escape.  Patients  suffering 
from  chyluria  may  enjoy  good  health,  but  generally  there  is  marked 
debility  and  wasting,  with  mental  depression,  owing  to  the  continuous 
drain  of  the  nutritive  fluid.  The  blood  seems  to  vary  in  its  composition, 
according  to  the  analysis  of  different  observers,  and  it  often  contains 
filarias  in  abundance.  The  serum  and  corpuscles  do  not  present  any 
abnormality  indicative  of  the  presence  of  fatty  matter  in  any  form 
(Lewis).  Occasionally  chyluria  is  associated  with  chylo-serous  discharges 
from  various  parts  of  the  body ;  with  elephantiasis  lymphangiectodes ; 
or  with  true  elephantiasis. 

Chyluria  usually  runs  a  very  chronic  course.  Occasionally  patients 
apparently  in  fair  health  have  been  known  to  die  very  unexpectedly  from 
no  recognized  acute  disorder.  After  apparent  recovery,  the  complaint 
will  probably  return  again  and  again,  even  after  a  complete  change  of 
climate  and  avocation  (Lewis). 

Treatment. — Medicine  seems  to  have  but  little  effect  on  chyluria,  but 
the  complaint  is  sometimes  cured  spontaneously.  The  chief  drugs  which 
have  been  employed  or  recommended  in  its  treatment  are  tincture  of 
iron ;  astringents,  especially  large  doses  of  gallic  acid ;  large  doses  of 
iodide  of  potassium  ;  and  picronitrate  of  potassium.  Sir  William 
Roberts  quotes  a  case  which  was  benefited  by  decoction  of  mangrove 
bark,  which  has  a  reputation  in  Guiana.  Salt-water  baths  may  be 
used ;  and  it  seems  best  to  restrict  animal  diet,  at  the  same  time  giving 
nutritious  food.  Rest  may  be  of  service  in  the  tx-eatment  of  chyluria. 
As  preventive  measures  against  the  entrance  of  the  filaria  into  the 
.system,  it  is  important  that  water  used  for  drinking  and  cooking  pur- 
poses should  be  boiled,  and  that  raw  vegetables  are  thoroughly  cleansed 
before  being  eaten. 

IV.  Hi1?MATURlA. 

Etiology. — The  blood  in  hsematuria  may  come  from  the  kidneys : 
from  their  pelves  or  infundibula,  or  the  ui^eters  ;  from  the  bladder ; 
from  the  ui'ethra ;  or,  in  females,  it  may  be  connected  Avitli  uterine  or 
vaginal  hemorrhage,  including  ordinary  menstruation.  Excluding  the 
latter,  the  causes  of  hsematuria  may  be  arranged  thus : — 1.  Traumatic, 
for  example,  external  injury  affecting  any  part  of  the  urinary  apparatus; 
sevei'e  exertion  and  straining  ;  injury  by  insti'uments  ;  and  laceration 
of  the  mucous  membrane  of  the  pelvis  of  the  kidney,  ureter,  bladder,  or 
urethra  by  a  calculus.    2.  Benal  affections,  namely,  congestion,  including 
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the  active  hyperfemia  induced  by  certain  articles,  especially  turpentine 
and  cantliarides  ;  acute  Bright's  disease  ;  suppurative  nepliiitis  ;  cancer  ; 
tubercle ;  renal  embolism  ;  minute  calculi  in  the  tubules ;  hydatids  and 
other  parasites.  3.  Affections  of  either  pelvis  or  ureter^  including  cancer, 
tubercle,  and  parasitic  diseases,  4.  Affections  of  the  bladder,  namely, 
congestion ;  acute  cystitis  ;  cancer,  especially  if  of  a  villous  or  fungous 
nature;  and  varicose  veins.  .5.  Gouorrh(Baa,n(\.  ot\\ev  urethral  inflamma- 
tions. 6.  Endemic.  This  calls  for  special  notice,  being  a  form  of 
liieniaturia  observed  in  certain  hot  climates,  especially  the  Mauritius, 
which  has  now  been  proved  to  be  due  to  a  small  parasite — Bilharzia 
liiematohia — affecting  the  mucous  membrane  of  the  pelvis  of  the  kidney 
and  of  the  bladder.  In  other  cases  htematuria  dejiends  on  the  fi.laria 
sanguinis  hominis  ;  or  possibly  upon  other  parasites.  7.  Abnormal  con- 
ditions of  the  blood,  particularly  in  connection  with  purpura  and  scurvy  ; 
but  also  in  malignant  fevers,  cholera,  and  other  affections.  8.  Vicarious, 
chiefly  of  the  menstrual  discharge.  9.  Mental  emotion  in  rare  instances, 
it  is  said. 

Symptoms  ani>  Diagnosis. — For  purposes  of  diagnosis  it  is  highly 
important  to  notice  whether  blood  present  in  urine  is  passed  constantly, 
or  only  at  intervals,  or  under  particular  circumstances,  as  after  riding, 
jolting,  or  taking  certain  articles  of  food ;  the  mode  of  its  discharge, 
whether  before  or  after  the  urine,  or  along  with  it,  and  also  if  it  escapes 
independently  of  micturition ;  its  amount ;  and  the  degree  in  which  the 
urine  and  blood  are  mingled,  whether  they  ai'e  intimately  mixed,  or 
more  or  less  separate,  or  if  the  blood  forms  distinct  coagula. 

The  general  characters  of  hcematuria  have  already  been  indicated, 
and  its  special  features  in  connection  with  most  of  the  local  lesions 
mentioned  above  will  be  liei'eafter  pointed  out.  At  present  all  that  need 
be  said  is,  that  in  renal  hfematuria  the  blood  and  urine  are  intimately 
mixed,  the  colour  being  frequently  smoky,  while  under  the  mici'oscope 
minute  moulded  coagula  or  blood-casts  are  usually  visible,  being  in  some 
cases  numerous  and  decolorized,  and  accompanied  with  other  renal 
structures  ;  in  bleeding  from  the  renal  pelvis  or  ureter  there  is  also  an 
intimate  admixture,  and  moulded  vermiform  coagula  of  considerable 
length  may  be  discharged ;  in  vesical  hjemoiThage  the  blood  is  expelled 
chiefly  or  only  towards  the  end  of  the  act  of  micturition ;  while  in  the 
■urethral  variety  it  may  escape  or  be  pressed  out  independently  of 
micturition,  and  when  urine  is  passed,  blood  pi'ecedes  it  or  colours  the 
tirst  portion,  and  then  the  urine  may  become  quite  cleai-,  blood  again 
uppeai'ing  at  the  close  of  the  act.  It  may,  however,  flow  back  into  the 
bladder  from  the  ui'ethra,  thus  colouring  the  urine  contained  in  this 
organ.  Blood  is  sometimes  purposely  mixed  with  urine  by  hysteiical 
patients  and  malingerers. 

The  diagnosis  of  hfematuria  may  be  further  aided  by  a  considei'ation 
of  the  history  of  the  case,  and  of  the  px'evious  symptoms,  which  might 
reveal  some  cause,  such  as  a  calculus;  the  seat  of  local  urinary 
symptoms,  whether  pointing  to  the  kidney,  bladder,  or  urethra ;  the 
results  of  thorough  'physical  examination ;  and  the  general  symptoms 
present. 

Tkeatment. — This  must  be  conducted  on  similar  principles  to  those 
followed  in  the  treatment  of  other  hasmorrhages.  The  most  valuable 
internal  astringents  in  hfematuria  are  gallic  or  tannic  acid,  pyrogallic 
acid,  oil  of  turpentine,  acetate  of  lead,  hamamelis,  persalts  of  iron,  alum, 
■or  full  doses  of  dilute  sui]ilinric  acid  combined  with  ojjiuni.    The  sub- 
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cutaneous  injection  of  ergotine  may  be  serviceable.  The  local  use  of 
cold  is  also  often  highly  beneficial,  in  the  form  of  ice  applied  to  the 
loins,  hypogastrium,  or  peinneeum,  or  of  cold  injections  into  the  bladder. 
Astringent  injections  are  permissible  in  some  forms  of  vesical  haemor- 
rhage. Dry-cupping  over  the  lumbar  regions  is  frequently  very  useful 
when  the  blood  comes  from  the  kidneys  ;  and  occasionally  local  removal 
of  blood  is  desirable.  Pressure  can  be  applied  in  the  case  of  urethral 
hemorrhage,  and  for  this  purpose  it  may  be  requisite  to  pass  a  catheter 
or  sound.  After  the  occurrence  of  renal  hematuria  it  is  impoi'tant  to 
watch  the  case  for  some  time,  as  coagula  may  remain  in  the  tubules,  and 
thus  set  up  serious  mischief. 

V.     H^^MOGLOBINURIA. — PAROXYSMAL  H^iMOGLOBINURIA. 

^Etiology  and  Pathology. — The  urine  occasionally  contains  more  or 
less  of  the  colouring  matter  and  albumins  of  the  blood,  but  few  or  no 
corpuscles  or  fibrin,  and  to  this  condition  the  term  hcemoglohhiuria  is  now 
applied  ;  it  was  formerly  called  hmnatintiria.  It  has  been  observed  in 
connection  with  septic  and  malignant  fevei's  ;  occasionally  in  purpura 
and  scurvy ;  in  poisoning  by  chlorate  of  potassium,  arseniuretted 
hydrogen,  or  carbonic  anhydride ;  and  as  a  distinct  affection,  named 
paroxysmal  or  intermittent  Jtatmoglobinuria. 

Paroxysmal  h'tmoglobinuria  is  much  more  frequent  in  males  than 
females.  It  occui's  chiefly  in  young  adults,  but  has  been  met  with  from 
2  to  54  years  of  age.  In  the  large  majority  of  cases  this  complaint 
results  from  exposure  to  cold  or  a  draught,  with  consequent  chill ;  but 
it  has  in  some  instances  been  attributed  to  injury  over  the  renal  region, 
or  to  prolonged  and  excessive  muscular  effort  or  strain.  The  affection 
seems  to  have  some  setiological  relation  with  malai-ia  more  especially, 
but  also  with  syphilis,  rheumatism,  and  Raynaud's  disease.  In  excep- 
tional cases  hereditary  predisposition  has  been  observed.  It  is  said  that 
once  the  disease  is  established,  paroxysms  of  hsimoglobinuria  may  arise 
from  mental  causes. 

With  regard  to  the  pathology  of  paroxysmal  haemoglobinuria  there  is 
much  uncertainty.  The  blood  in  some  cases  shows  that  hgemoglobin  is 
dissolved  in  the  serum,  which  presents  a  tint  varying  from  straw  to 
rnby-red  ;  while  the  red  corpuscles  are  paler  that  normal,  some  devoid 
of  contour,  others  altered  in  shape,  and  they  do  not  run  into  rouleaux. 
In  others  the  serum  is  not  coloured,  and  only  an  increase  in  the  number 
of  white  corpuscles  is  obsei'ved.  Blood-flakes  have  also  been  noticed 
occasionally.  In  the  kidneys  a  form  of  "  hiemoglobinuric  glomerulo- 
nephritis "  has  been  described,  which  may  eventtially  pass  into  an 
interstitial  nephritis  in  chronic  cases,  but  these  changes  are  secondary, 
the  hpemoglobin  being  eliminated  by  the  glomeruli,  and  setting  up 
irritation.  Patty  changes  have  also  been  desci'ibed  in  the  liver-cells  in 
some  instances.  Dr.  Ralfe  concludes  that  paroxysmal  haemoglobinuria 
exists  under  two  forms : — (1)  in  which  the  hsemoglobin  is  simply  dis- 
solved out  of  the  blood-corpuscles,  the  dissolution,  in  each  attack,  taking 
place  chiefly  in  parts  exposed  to  cold ;  (2)  a  more  severe  form,  in  which 
the  dissolution  is  general,  and  probably  attended  with  some  destruction 
of  the  red  corpuscles  in  the  liver,  spleen,  and  even  in  the  kidneys.  The 
general  opinion  seems  to  be  that  the  attacks  are  due  to  some  nervous 
disturbance,  which  causes  vaso-motor  disorder,  and  it  is  supposed  that 
there  is  an  exaggerated  sensibility  of  the  reflex  nervous  system.    It  has 
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been  suggested  that  peripheral  irritation  causes  irritation  of  the  vaso- 
motor centre,  and  in  tarn  this  causes  local  asphyxia  in  the  part  stimu- 
lated, under  which  condition  the  red  coi^puscles  part  with  the  hfenio- 
globin.  Murri  holds  the  essence  of  the  disease  to  be  due  to  an  increased 
irritability  of  the  vaso-motor  reflex  centime,  and  the  formation,  owing  tu 
disoi'der  of  the  blood-forming  organs,  of  coi'puscles  unable  to  withstand 
the  influence  of  cold  or  of  carbonic  acid  (Ralfe).  The  paroxysms  have 
also  been  atti'ibuted  to  an  intense  congestion  and  dilatation  of  the  vessels 
of  the  glomeruli  of  the  kidneys,  due  to  vaso-motni-  distui'bance,  with 
consequent  escape  of  some  of  their  contents. 

Symptoms. — Inteinn  ittent  Juemoglohiimria  cames  on  in  sudden  and  usually 
irregular  paroxysms,  varying  much  in  their  frequency  in  different  cases, 
(jnly  occurring  during  the  day,  a,nd  generally  lasting  from  three  to 
twelve  hoai's  ;   being  preceded  for  a  brief  period  by  chills  or  rigors, 
languor,  a  sense  of  weight  or  dull  pain  over  the  kidiiej's,  with  some 
degi'ce  of  tenderness  over  the  reiial  I'egion,  colicky  pains  in  the  abdomen, 
severe  aching  jiains  or  stiffness  in  the  legs,  occasionally  retraction  of 
the  testicles,  and  nausea  or  vomiting.    Amongst  other  initial  symi^toms 
noticed  have  been  di'owsiness,  immoderate  yawning  and  stretching  of 
the  limbs,  headache,  and  great  thirst.    The  attacks  are  usually  cleai'ly 
ti'aceable  to  exposure  to  cold,  and  may  come  on  during  such  exposure, 
but  it  may  be  very  slight.     The  symptoms  may,  however,  be  very 
severe,  there  being  a  marked  rigor,  the  patient  feeling  extremely  cold, 
presenting  pallor  or  duskiness,  and  the  pains  Ijeing  very  prondnent. 
Sometimes  urticaria  has  been  noticed  on  exrjjosed  parts  of  the  skin. 
As  a  rule  there  is  no  pyi-exia,  and  the  temperature  often  falls  below  the 
Jiormal  at  first,  as  much  as  2°  or  3".    The  urine  becomes  in  a  short  time 
veiy  daiiv,  resembling  porter  or  poi't  wine ;  usually  turbid  ;  generally 
faintly  acid ;  of  variable  specific  gravity ;  and  highly  albuminous,  con- 
taining serum-globulin  as  well  as  serum-albumin;  while  it  deposits  an 
abundant  chocolate-coloured,  grumous  sediment,  which  microscopicalh- 
is  seen  to  consist  chiefly  of  epithelium,  jiigments,  granular  matter,  some- 
times mixed  with  rounded  reddish-yellow  drops  of  hasmoglobin,  or  with 
ha?matine  crystals,  and  often  with  a  few  dark  granular  and  pigmented 
or  hyaline  casts,  and  cr3rstals  of  oxalate  of  lime  and  uric  ;icid.  Some- 
times the  colouring  matter  is  not  deposited,  but  remains  in  solution. 
Spectroscopic  examination  shows   two  absorption  bands  between  the 
orange  and  green  portions  of  the  spectrum,  characteristic  of  the  pi-esence 
of  oxy-hii3moglol)in  ;  and  Drs.  FoiTest  and  Finlayson  of  Glasgow  have 
reported  cases  in  which  they  noticed  in  addition  "a  third,  somewhat 
narrow,  absorption  band  about  the  middle  of  the  red  in  the  spectrum,'' 
which  they  regai'd  as  due  to  the  pi'esence  of  meta-ha-mogiobin.  When 
the  urine  comes  to  present  its  abnormal  chai'acters,  the  general  symj^- 
toms  rapidly  abate,  and  the  patient  feels  quite  well  in  a  few  hours  ;. 
there  may  be  a  slight  rise  of  temperature.    An  icteric  tint  of  the  skin 
is  common,  which  generally  becomes  more  marked  as  the  paroxysm 
passes  off.    In  the  intervals  the  urine  seems  to  be  quite  natural  iisuall}' : 
and  the  change  to  the  healthy  condition  maybe  equally  sudden  with  the 
onset  of  the  paroxysm,  but  it  is  generally  gradual.    If  the  paroxysms 
are  very  frequent,  the  urine  has  not  time  to  become  clear  in  the  interval.s 
hut  its  discoloration  is  less  marked.    Occasionally  a  trace  of  albumin 
remains  for  a  long  time.    The  ui'ine  may  remain  dark  between  the 
jiaroxysms,  from  a  tendency  to  deposit  orange-brown  amorphous  urates. 
In  one  case  obsei'ved  by  Dr.  Ralfe  it  was  distinctly  chylous.  While 
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generally  irregular,  the  paroxysms  sometimes  present  a  marked  period- 
icity. Tliey  may  come  on  once  or  twice  a  day,  once  or  twice  a  week, 
or  less  frequently ;  and  may  cease  altogether  in  warm  weather.  If 
th  ey  are  frequent,  the  patient  tends  to  become  weak  and  anasmic,  but 
there  may  be  no  marked  deterioration  of  the  general  health  even  in  pro- 
longed cases. 

Treatment. — Full  doses  of  quinine  and  tincture  of  iron  have  been 
found  of  most  service  in  the  treatment  of  paroxysmal  hagmoglobinuria. 
Other  remedies  employed  are  arsenic,  gallic  acid,  acetate  of  lead,  digitalis, 
ergot,  and  iodide  of  potassium  if  tliere  is  a  syjjhilitic  histoiy.  The  diet 
should  be  light  and  easily  digestible,  chiefly  farinaceous.  The  patient 
should  wear  warm  clothing,  with  flannel  next  the  skin ;  protect  the 
loins  and  feet  especially ;  and  avoid  every  cause  of  cold.  During  the 
paroxysm  he  should  be  kept  warm  in  bed. 


Chapter  LIX. 

UREMIA— OBSTRUCTIVE  SUPPRESSION  OP  URINE. 

u3Ltiology  and  Pathology. —  Urmnia  is  the  term  applied  to  a  group  of 
symptoms  which  are  liable  to  occur  as  the  result  of  gi'ave  interfeience 
with  the  urinary  functions.  The  conditions  under  which  they  arise  may 
be  stated  genei'ally  as  : — 1.  Diseases  of  the  kidneys,  especially  acute  or 
chronic  Bright's  disease  ;  or  nervous  and  vascular  derangement  of  these 
organs,  which  prevents  them  from  performing  their  excretory  work 
satisfactorily.  2.  Obstruction  of  both  ureters,  so  that  the  urine  Avhich  is 
formed  cannot  escape  into  the  bladder ;  or  obstruction  of  one  ureter  by 
a  calculus,  when  the  opposite  kidney  has  been  excised,  or  is  in  any  way 
disorganized,  though  it  is  a  remarkable  fact  that  the  symptoms  are  by 
no  means  characteristic  in  these  cases.  3.  Retention  of  urine  in  the 
bladder  from  any  cause,  when  the  uremic  state  is  supposed  to  be  partly 
due  to  re-absorption  of  the  urinary  constitiients. 

Most  authorities  regard  the  phenomena  of  urasmia  as  due  to  the 
accumulation  in  the  blood  of  toxic  substances,  and  their  circulation 
through  the  nervous  and  muscular  systems.  Formerly  they  were 
attributed  to  non-excretion  of  urea,  or  to  the  decomposition  of  this 
substance,  and  the  consequent  formation  of  carbonate  of  ammonia — 
avtmona'viia  (Frerichs),  but  this  view  is  now  discarded  by  most 
writers.  The  genei'al  opinion  is  that  the  chief  toxic  agents  are 
materials  produced  as  the  result  of  imperfect  tissue-metamorphosis, 
which  in  the  normal  coui'se  of  events  should  be  further  converted  into 
urea  and  uric  acid,  and  then  excreted.  Other  views' which  have  been 
advanced  are  that  the  symptoms  are  due  to  an  inci-ease  of  the  potash 
salts  in  the  blood  ;  or  to  the  formation  of  alkaline  ptomaines.  Another 
theory  is  that  the  phenomena  of  an  ureemic  attack  depend  upon  oedema 
of  the  brain,  brought  about  by  increased  pressure  acting  on  diluted  and 
watery  blood-serum  (Traube).  Ralfe  holds  the  view  that  uraemic 
symptoms  are  due  to  a  "  general  condition  of  the  whole  system,"  there 
being  a  general  accumulation  of  the  excretory  products  in  the  tissues  of 
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the  body,  and  lie  lays  some  stress  upon  retention  of  acid  in  the  system, 
and  diminished  alkalinity  of  the  blood,  this  conditiqii  reacting  on  the 
tissues  already  overchaz'ged  with  the  products  of  arrested  metabolism. 
The  variable  character  of  the  symptoms  of  urjemia  suggests  that  there 
may  be  different  poisons  prodacing  this  condition,  and  this  idea  is 
borne  oat  by  researches  indicating  that  the  several  constituents  of  the 
urine  have  different  toxic  effects. 

Symptoms. — The  clinical  phenomena  which  may  be  met  with  indicative 
of  ura3mia  are  headache,  sometimes  fixed  behind  the  neck  or  at  the  back 
of  the  orbits,  or  a  sense  of  weight  and  pressure  over  the  forehead  or 
vertex ;  vertigo ;  intense  neuralgia,  especially  occipito-cervical,  and 
visceral  neuroses ;  increased  irritability  of  the  voluntaiy  muscles, 
evidenced  by  muscular  twitchings  or  fits  of  epileptiform  convulsions 
•(urcemic  convulsions  or  eclampsia),  in  the  latter  the  face  being  pale,  and 
the  pujiils  dilated,  several  fits  sometimes  occurring  in  rapid  succession, 
with  more  or  less  stupor  in  the  intervals,  though  consciousness  is  often 
partially  restored ;  cerebral  disturbance,  usually  in  the  direction  of 
di'owsiness,  heaviness,  and  confusion  of  ideas,  culminating  in  stujxn'  oi' 
pi'ofound  coma,  delirium  being  much  less  common ;  disturbance  of 
vision,  in  the  way  of  dimness  of  sight  from  time  to  time,  or  actual 
temjiorary  blindness  (^ur,Bmic  amaurosis),  there  being  no  necessary 
organic  changes  revealed  by  the  ophthalmoscope ;  deafness  in  rare 
instances  ;  vomiting  and  diarrhcBa,  the  matters  discharged  containing  a 
quantity  of  ammonia,  which  may  be  perceptible  to  the  smell ;  occasionally 
an  urinous  or  ammoniacal  odour  of  the  breath  and  sweat ;  and  in  excep- 
tional cases  jDaroxysms  of  dyspnoea,  which  may  resemble  spasmodic 
asthma,  and  come  on  at  night,  or  in  excej^tional  cases  are  attended  with 
stridulous  breathing,  simulating  laryngeal  or  tracheal  obstruction.  The 
exact  combination  of  symptoms  in  any  individual  case  varies  consider- 
ably, as  well  as  the  mode  and  rapidity  of  their  onset  and  progress. 
Cases  have  been  divided  into  acnte  and  chronic.  As  a  rule  the  symptoms 
■come  on  gradually,  beginning  with  headache  and  vomiting.  Occasionally 
uraemia  is  revealed  by  an  apoplectiform  or  epileptiform  attack ;  by 
sudden  blindness ;  or  by  severe  vomiting.  It  is  always  a  grave  con- 
dition, but  recovery  ensues  in  a  good  number  of  cases,  especially  when 
it  is  associated  with  some  acute  or  temporary  renal  affection. 

As  already  intimated,  the  symptoms  in  cases  of  obstructive  suppression 
of  urine  present  peculiarities,  and  in  marked  cases  are  strikingly  different 
from  those  of  ordinary  uricmia.  ISTo  urine  may  be  passed,  or  only  small 
quantities  at  long  intervals,  the  excretion  being  clear,  watery,  of  vexy 
low  specific  gravity,  and  containing  an  extremely  small  proportion  of 
urea  or  other  solids ;  there  is  no  albumin,  if  the  urine  is  free  from 
admixtui'e  of  blood  or  pus.  At  first  there  are  no  obvious  symjitoms. 
Soon,  however,  muscular  power  is  diminished,  although  appetite  may  be 
good,  and  the  patient  becomes  sleepless.  In  five  or  six  days  muscular 
twitchings  or  jerkings  set  in,  affecting  the  arms,  legs,  and  trunk.  The 
pupils  are  contracted ;  respiration  is  slow,  panting,  and  laborious ;  and 
there  is  great  thirst,  with  dryness  of  the  mouth  and  tongue.  Subse- 
quently the  patient  becomes  indifferent,  drowsy,  and  restless,  but  neither 
coma  nor  convulsions  occur.  Death  follows  as  a  rule  in  from  nine  to 
eleven  days,  if  the  obstruction  is  not  removed. 

Diagnosis. — Certain  cases  of  urtemia  ai-e  particularly  liable  to  be 
mistaken  for  apoplexy,  epilepsy,  or  opium-poisoning.  The  diagnostic 
points  by  which  it  is  distinguished  from  these  conditions  will  be  con- 
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sidered  in  a  future  chapter ;  at  present  I  would  only  draw  attention 
to  tlie  great  importance  of  testing  the  urine  in  all  cases  of  sudden  or 
unexplained  insensibility.  Cases  of  belladonna-poisoning  may  also 
simulate  urjeinia.  The  possibility  of  headache  or  giddiness,  neuralgia, 
disturbances  of  sight  or  hearing,  vomiting  or  diarrhoea,  or  dyspnoea  being- 
due  to  this  cause,  must  not  be  forgotten. 

Treatment.— In  the  urtemic  state  the  main  indications  are  to  remove 
any  cause  of  urinaiy  obstruction  or  retention,  if  possible;  to  use  measures 
for  promoting  excretion  of  urine,  px-ovided  the  kidneys  are  capable  of 
performing  their  functions,  especially  free  dry-cupping,  or  the  application 
of  heat  and  moisture  over  the  loins  ;  to  encourage  the  action  of  the  skin 
by  the  aid  of  warm,  vapour,  or  hot-air  baths  ;  to  act  freely  upon  the 
bowels  by  brisk  hydragogue  purgatives,  such  as  comjDound  jalap 
powder;  and  to  treat  symptoms,  or  endeavour  to  antagonize  the  poison 
causing  the  urgemic  phenomena.  Hydrate  of  chloral,  inhalation,  of 
chloroform,  nitrite  of  amyl,  nitro-glycei'ine,  ammonia,  ether,  subcutane- 
ous injection  of  morphine,  benzoate  of  sodium,  and  inhalation  of  ozonic 
ether  or  oxygen,  are  amongst  the  most  useful  agents  recommended  for 
counteracting  the  effects  of  urtemia  in  different  cases.  Venesection  is 
often  employed,  and  may  be  of  the  greatest  service,  but  is  said  not 
to  be  admissible  should  there  be  advanced  disease  of  the  kidneys;  I 
have  known  this  measure  bring  back  a  patient  from  a  state  of  profound 
ursemic  coma.  Sinapisms  may  be  applied  to  the  nape  of  the  neck  and 
limbs.  On  the  other  hand,  transfusion  of  blood  has  been  practised  with 
success.  Vomiting  must  be  treated  on  ordinary  principles  ;  but  it  is  not 
advisable  to  check  diarrhoea.  For  a  full  discussion  of  the  prevention 
and  treatment  of  uraemia  reference  may  be  made  to  the  "  Bradshawe 
Lecture  "  for  1888,  by  Dr.  William  Carter. 


Chapter  LX. 

EENAL  CON  GBSTION— EMBOLISM— INFAECTION. 

Etiology. — Congestion  of  the  kidneys  may  be  active  or  mechanical.. 
Active  renal  congestion,  also  named  catarrhal  nephritis  in  some  cases,  may 
result  from  :- — 1.  Any  pyrexial  condition,  but  especially  that  accompany- 
ing the  exanthemata.  2.  Exposure  to  cold  and  wet.  3.  The  use  of  certain 
medicines  in  excess,  namely,  cantharides,  turpentine,  nitre,  cubebs,  or 
copaiba.  4.  Irritating  urine  in  connection  with  diabetes.  5.  Morbid 
formations  in  the  kidney  ;  or  emboli.  6.  Active  dilatation  of  the  vessels, 
as  in  cases  of  hysteria.  Mechanical  hypergemia  is  a  common  conse- 
qnence  of: — 1.  Some  cardiac  or  pulmonary  disease  intei-fering  with  the 
general  venous  circulation.  2.  Pressure  upon  one  or  both  renal  veins,  or 
upon  the  inferior  vena  cava  above  their  point  of  junction,  by  fluid  in  the 
peritoneum,  an  abdominal  tumour,  or  a-  pregnant  uterus. 

Anatomical  Characters. — At  first  the  kidneys  present  the  characters 
oi-dinarily  accompanying  congestion,  namely,  enlargement  and  increase 
in  weight ;  increased  redness,  with  points  of  vascularity,  especially 
con'esponding  to  the  Malpighian  bodies  ;  and  sometimes  minute  ecchy- 
moses.  In  many  forms  of  active  hyperfemia  there  is  a  catarrhal  state  of 
the  ducts  of  the  pyramids,  with  shedding  of  their  epithelium.  After 
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mecJiajiical  congestion  has  lasted  for  some  time  the  usual  pathological 
changes  are  set  up,  leading  ultimately  to  grave  disorganization  ot  the 
kidneys,  these  organs  becoming  contracted,  induratetl,  and  sometimes 
granular  or  irregular,  while  their  cortical  substance  undergoes  more  or 
less  atrophy.  Microscopic  examination  reveals  alteration  in  the  shape 
of  the  tubes,  with  thickening  of  their  walls ;  changes  in  the  epithelium, 
which  is  often  destroyed;  increase  in  the  intertubular  connective  tissue; 
and  permanent  distension  of  the  minute  vessels.  By  some  pathologists 
this  condition  is  looked  upon  as  a  form  of  chronic  Bright's  disease. 

Emboli  not  unfrequently  lodge  in  the  kidneys,  and  give  rise  1o  irifurc- 
tions,  which  are  almost  invariably  confined  to  the  cortical  jDortion ;  differ 
in  size  ;  and  are  usually  well-defined  and  wedge-shaped,  with  the  base 
towards  the  surface.  At  first  they  present  a  dark-red  colour,  but 
become  decolorized  from  the  centre  towards  the  circumference,  leaving 
yellow  masses,  which  may  be  ultimately  absorbed,  depressed  cicatrices 
aloae  remaining.  Rarely  an  infarction  softens  and  breaks  down,  form- 
ing a  pseudo-abscess ;  or  actual  pus  may  be  pi'oduced  if  the  embolus  is 
of  an  infective  character.  In  very  exceptional  instances  it  is  of  sufficient 
size  to  block  one  of  the  larger  renal  arteries,  and  to  cause  necrosis  of  the 
kidney. 

Symptoms. — Congestion  of  the  kidneys  is  ordinarily  indicated  by  the 
urine  becoming  diminished  in  quantity,  high-coloured,  and  concentrated, 
and  depositing  urates  abundantly  on  standing ;  while  it  afterwards  may 
contain  some  albumin,  occasionally  a  little  blood  or  clear  fibrinous  casts, 
with  a  few  renal  ej^ithelium-cells.  In  some  forms  of  active  hypercemia, 
however,  a  copious  flow  of  pale  and  watery  urine  takes  place,  which  is 
of  low  specific  gravity.  There  may  be  a  sense  of  fulness  about  the  loins, 
or  even  a  certain  degree  of  heavy  pain,  and  tenderness  is  frequently  com- 
plained of.  If  the  congestion  subsides,  the  urine  assumes  its  normal 
characters  ;  but  if  it  continues  and  leads  to  organic  changes  in  the 
kidneys,  this  fluid  presents  more  marked  and  permanent  changes,  which 
will  be  hereafter  considei'ed.  As  a  rule  there  are  no  symptoms  indicative 
of  renal  embolism.  If  the  embolus  is  large,  its  lodgment  may  cause  a 
sudden  severe  pain  in  the  renal  region,  shooting  towards  the  pelvis  ; 
followed  by  albuminuria  or  hcematuria.  Should  an  abscess  form  in  the 
kidney  after  embolism,  the  symptoms  indicative  of  this  event  will  be 
pointed  out  in  the  next  chapter. 

Treatment. — If  renal  congestion  calls  for  any  interference,  the  main 
indication  is  to  remove  its  cause,  especially  in  the  mechanical  form. 
Rest  in  the  recumbent  posture  ;  fi'ee  dry-cupping,  or  the  application  of 
heat  and  moisture  over  the  loins,  oi'  in  some  cases  the  local  removal  of 
a  small  quantity  of  blood  ;  the  use  of  the  warm  bath  ;  and  the  employ- 
ment of  'purgatives  are  the  chief  active  measures  which  may  be  required. 
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Chapter  LXI. 

SUPPURATIVE  INFLAMMATION  IN  CONNECTION  WITH 

THE  KIDNEYS. 

I.  Suppurative  Nephritis — Renal  Abscess. 

Etiology  and  Pathology. — Under  this  general  heading  are  included  all 
cases  of  inflammation  of  the  substance  of  the  kidney,  ending  in  the  for- 
mation of  one  or  more  distinct  abscesses.  It  may  be  due  to  the  follow- 
ing causes: — 1.  Injury  ii-orsi  -without.  2.  Some  direct  irritation  in  the 
substance  of  the  kidney,  especially  from  a  calculus  or  an  embolus. 
3.  Suppuration  in  the  renal  pelvis,  bladder,  or  urinary  passages.  4.  Fycemia 
or  septicaemia,  especially  in  connection  with  ulcerative  endocarditis.  In 
the  last  two  groups  of  cases  the  suppurative  inflammation  is  supposed  to 
be  directly  due  to  infective  bacteria,  either  conveyed  from  distant  parts, 
or  fromi  the  urinary  organs  through  the  medium  of  the  lymphatic 
channels,  or  directly  along  the  ureter. 

Anatomical  Characters. — Whatever  may  be  the  origin  of  the  sup- 
purative inflammation,  the  alterations  in  the  kidney  are  similar  at  first, 
namely,  enlargement;  hyperemia,  much  blood  flowing  on  section; 
and  diminution  in  consistence.  It  is  supposed  that  an  interstitial 
exudation  then  forms.  Suppuration  usually  commences  in  separate 
points,  which  extend  and  coalesce  so  as  to  form  one  or  more  abscesses, 
these  varying  much  in  size.  In  most  forms  of  the  disease  only  one 
kidney  is  usually  involved,  and  there  is  finally  but  a  single  abscess, 
which  may  attain  lai'ge  dimensions.  If  not  opened,  it  generally  bursts, 
either  into  the  pelvis  of  the  kidney  ;  externally  in  the  loin ;  into  the 
peritoneum  or  sub-peritoneal  tissue ;  into  the  intestines ;  or  into  the 
thorax.  Occasionally  inspissation  of  the  contents  takes  place,  followed 
by  caseation  and  calcification,  a  cure  being  thus  effected.  In  pysemia 
very  numerous  scattered  abscesses  of  small  size  are  usually  observed, 
especially  in  the  cortex,  and  nearly  always  both  kidneys  are  affected. 
They  appear  as  small  yellowish-white  patches,  often  somewhat  pyramidal 
in  form,  and  surrounded  by  a  zone  of  intense  hyperaemia.  The  walls  of 
the  abscesses  are  ragged,  and  composed  of  round  cells  mingled  with  red 
corpuscles,  whilst  the  tubular  structure  is  infiltrated  with  inflammatory 
cells.    Micro-organisms  are  always  found  in  pysemic  abscesses. 

Symptoms. — Acute  suppurative  nephritis  is  genei'ally  accompanied 
with  local  pain  in  the  coiTCsponding  lumbar  region,  often  severe,  in- 
creased by  movement,  and  frequently  shooting  towards  the  bladdei', 
testis,  or  thigh ;  as  well  as  with  tenderness.  The  testis  may  be  drawn 
up.  The  ui'ine  is  diminished  in  quantity  and  concentrated,  or  even 
actually  suppressed ;  and  it  frequently  contains  some  blood  or  merely 
a  little  albumin,  but  these  elements  may  be  quite  absent.  As  a  rule 
distinct  rigors  usher  in  the  complaint,  followed  by  marked  pyrexia, 
which  has  a  great  tendency  to  assume  a  typhoid  type,  especially  when 
suppuration  commences,  this  being  accompanied  with  repeated  shiver- 
ing. Sympathetic  vomiting  is  not  uncommon.  Ursemic  symptoms  are 
also  lialjle  to  arise.    Should  a  large  abscess  form,  it  presents  as  an 
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elastic  or  fluctuatino-  fulness  or  tumour,  usually  in  the  lumbar  region, 
where  it  may  afterwards  burst.  If  it  opens  into  the  pelvis  of  the 
kidney,  a  copious  discharo-e  of  pus  takes  place  along  with  the  urine, 
and  this  may  afterwards  continue,  either  persistently  or  at  intervals. 
Various  symptoms  may  result  from  the  bursting  of  a  renal  abscess  into 
other  parts.  When  the  kidneys  are  involved  in  pyaemia  thei'e  are  no 
prominent  local  signs  ;  and  such  is  often  the  case  when  renal  suppura- 
tion follows  some  morbid  condition  of  the  urinary  passages,  when  it 
also  frequently  runs  a.  somewhat  chronic  course. 

II.  Pyelitis — Inflammation  op  the  Pelvis  of   the  Kidney — 
Pvo-Nephrosis — Pyelo-Neph ritis  -Consecutive  ISTephritis  — 

Sui;(;iCAL  KlDNIiY. 

yETiO[jO(;Y. — Pyelitifi  signifies  intiammatidii  involving  the  mucous 
lining  of  the  pelvis  and  infundibula  of  the  kidney.  Its  important  causes 
are  : — 1.  Direct  irritation  by  foreign  matters  lodged  in  the  renal  pelvis, 
especially  a  calculus  or  gravel,  parasites,  and  blood-clots.  2.  Morbid 
deposits  in  the  membrane,  namely,  cancer  or  tubercle.  3.  Extension  of 
inflammation  from  the  bladder  along  the  ureter.  4.  Ii-ritation  by  accn- 
mulated  urine,  z^esulting  fi'om  closure  of  the  ureter  owing  to  pressure  or 
internal  obstruction,  especially  if  this  ui'ine  has  become  decomposed. 

5.  In  rare  instances  pyelitis  seems  to  be  set  up  as  an  idiopathic  affec- 
tion, from  exposure  to  cold  and  wet,  or  other  injurious  inflaences. 

6.  A  certain  degree  of  catarrh  of  the  renal  pelvis  and  infundibula  may 
also  arise  in  the  course  of  other  diseases,  especially  various  febrile  com- 
plaints, organic  affections  of  the  kidneys,  and  diabetes  ;  or  from  the 
use  of  certain  drugs,  such  as  turpentine  or  cantharides. 

Pyo-nephrosisis  the  term  applied  to  the  condition  when,  owing  to  some 
obstruction  in  the  ureter,  an  accumulation  of  pus  mixed  with  urine  takes 
place,  distending  the  renal  pelvis  more  or  less.  Fyelo-neph ritis  signifies 
a  form  of  interstitial  inflammation  of  the  kidney,  witli  scattered  points  of 
suppuration,  frequently  associated  with  pyelitis,  and  almost  always 
following  disease  of  the  lower  urinary  organs,  being  the  result  of  a  local 
infective  process.  The  morbid  changes  resulting  from  such  diseases  have 
been  designated  consecutive  nephritis  by  Beck,  and,  according  to  this 
authority,  they  are  produced  either  by  increased  urinary  pressure  ;  reflex 
irritation  of  the  kidneys ;  or  the  presence  of  septic  matters.  An  acute 
attack  of  pyelo-nephrosis  generally  supervenes  upon  previoiis  chronic 
interstitial  inflammation,  and  in  most  cases  the  presence  of  decomposing 
urine  in  the  pelvis  of  the  kidnej^  is  its  immediate  exciting  cause.  Beck 
supposes  that  the  pelvis  and  straight  tubules  are  filled  with  this 
irritating  fluid  under  some  degree  of  pressure,  that  it  damages  the 
epithelium  and  causes  its  desquamation,  and  that  the  septic  matter  then 
passes  into  the  inter-tubular  lymph-spaces  of  the  kidney,  and  excites 
diffuse  inflammation,  which  spreads  rapidly  towards  the  coi-tex  and 
between  the  tubules.  The  condition  may,  however,  arise  without  any 
continuity  in  cases  of  suppurative  inflammation  of  the  bladder,  and  it  is 
then  believed  that  the  infective  organisms  either  spread  upwards  directly 
to  the  tubules  of  the  kidney,  or  reach  this  oi-gan  through  the  lymph- 
spaces  and  lymph-channels.  Pyelo-nephritis  is  often  set  up  by 
catheterism,  or  by  other  operations  performed  on  any  portion  of  the 
lower  urinary  tract.  It  has  also  been  found  that  it  not  infrequently 
follows  on  operations  on  the  intei-nal  genital  oi'gans  (Doran),  having 
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then  either  a  reflex  or  septic  origin  probably.  Ralfe  states  that  if 
obstructive  inflammatory  disease  of  the  lower  urinary  passages  exists^ 
any  slight  disturbing  influence  may  start  the  secondary  renal  mischief, 
such  as  a  chill,  or  enforced  retention  of  urine  during  a  railway  journey. 

Anatomical  Characters. — Pyelitis  may  be  acute  or  chronic,  and  the 
appearances  vary  accordingl3^  The  acute  form,  in  which  the  inflam- 
mation is  usually  catarrhal,  is  characterized  by  injection  of  the  lining 
membrane,  occasionally  with  slight  ecchymoses  or  extravasations  of 
blood  ;  relaxation  and  softening  ;  shedding  of  eiDithelium  ;  and  the  sub- 
sequent discharge  of  a  purulent  mucus,  or  of  actual  pus.  Rarely 
diphtheritic  inflammation  is  observed.  The  chronic  variety  may  either 
follow  the  acute,  or  commence  independently.  The  membrane  is  then 
pale,  though  some  of  its  veins  may  be  permanently  distended  ;  often 
grey  or  slate-coloured  from  pigment ;  much  thickened ;  and  unusually 
Arm.  Pus  is  constantly  formed,  and  if  there  is  no  obstruction,  it  flows 
away  with  the  urine  ;  should  there,  however,  be  an  impediment  to  its 
escape,  the  pus  accumulates  in  the  pelvis  of  the  kidney,  'a,ndpyo-nephrosis 
results,  but  it  is  commonly  mixed  with  other  materials,  such  as  urine, 
which  is  usually  decomposed  and  ammoniacal,  deposits  or  inci'ustations 
of  uric  acid  and  urates  or  phosphates,  calculi,  or  blood.  By  degrees  the 
substance  of  the  kidney  is  compressed  and  invaded  upon,  until  ultimately 
the  organ  may  be  completely  destroyed,  a  mere  sac  remaining,  containing 
pus  and  other  matters ;  or  it  may  simply  shrivel  up  and  become 
atrophied.  The  accumulation  may  burst  in  any  of  the  directions  which 
renal  abscess  takes  ;  or  occasionally  ulceration  of  the  mucous  membrane 
is  set  up  by  some  foreign  body,  and  perforation  occux's  before  the  pelvis 
is  much  distended.  In  some  cases  the  pus  becomes  inspissated,  and 
abundant  calcareous  deposits  are  formed,  the  cavity  contracting  and 
shrivelling  up. 

In  pyelo-nephritis  the  kidney  presents  a  combination  of  chronic 
interstitial  inflammation  with  moi'e  or  less  acute  diffuse  inflammation, 
and  scattered  points  of  suppuration.  The  kidney  is  somewhat  enlarged 
and  softened  ;  the  capsule  strips  off  easily,  except  in  some  parts ;  and 
scattered  over  the  surface  are  seen  yellow  spots,  either  very  soft  or 
actually  purulent,  surrounded  by  a  red  zone.  The  intermediate  sub- 
stance is  palish-yellow,  mottled  with  red.  On  section  yellow  streaks  are 
seen  to  extend  for  some  distance  from  the  superficial  abscesses  into  the 
cortex,  somewhat  wedge-shaped,  indicating  purulent  softening,  with 
often  distinct  centres  of  suppuration,  and  surrounded  by  a  slight  zone  of 
hyperemia.  Similar  lines  are  also  observed  extending  from  the  papillae 
to  the  bases  of  the  pyramids,  in  the  direction  of  the  uriniferous  tubes. 
On  microscopic  examination  areas  of  interstitial  inflammation,  in  various 
stages,  will  be  found  in  the  cortical  and  pyramidal  portions  of  the 
kidneys  ;  and  micrococci  may  generally  be  discovered,  either  disseminated 
or  grouped  into  colonies,  but  they  are  not  observed  in  the  glomeruli  or 
other  vessels.  Should  the  acute  process  subside,  the  cicatricial  kidney  is 
produced,  the  organ  becoming  shrunken,  tough,  and  irregular ;  and  some- 
times cicatrices  are  visible  on  the  surface.  Other  acute  attacks  may 
occur,  however,  so  that  chronic  and  acute  changes  may  be  found  variously 
combined. 

Symptoms. — In  the  majointy  of  cases  pyelitis  is  preceded  by,  or  ac- 
companied with,  symptoms  due  to  its  cause,  for  instance,  those  of  cal- 
culus or  disease  of  the  bladder.  The  local  clinical  phenomena  associated 
■with  this  complaint  are  uneasiness  or  pain  over  one  or  both  lumbal" 
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regions,  often  of  an  aching  character,  or  shooting  downwards  •  tender- 
ness;  a  sense  of  local  weakness;  generally  frequent  micturition- 
changes  m  the  urine  ;  and  in  some  instances  the  presence  of  a  rcnai 
enlargement.  1  he  alterations  in  tlie  urine  may  be  the  only  deviation 
from  health.  Ihis  fluid  is  often  increased  in  quantity  ;  generally  acid  • 
and  at  first  contains  a  little  blood  intimately  mixed  with  mucus  and 
the  variously-shaped  epithelium-cells  detacked  from  tlie  i.elvis  and 
mfuudibu  a ;  gradually  it  becomes  mixed  more  and  more  with  inis 
until  finally  this  morbid  product  may  be  present  in  large  annntitv  ■md 
it  conies  away  persistently  so  long  as  no  obstruction  exists  to  prJvent 
Its  escape.  Albumin  is  only  observed  in  proportion  to  the  admixture 
of  blood  and  pus.  Some  important  differences  are  noticed  in  the  clia- 
racters  of  the  urine  under  certain  circumstances.  If  the  flow  of  i.us 
along  the  ureter  is  impeded  in  any  way,  as  by  the  lodgment  of  a  calculus 
tfie  urine  may  become  quite  natural,  provided  only  one  kidney  is  in- 
volved ;  if  both  are  implicated,  or  if  the  closure  of  the  ureter  is  incom- 
plete, the  quantity  of  pus  is  merely  lessened.  Should  the  obstruction 
be  removed,  a  copious  flow  of  purulent  urine  again  takes  place  suddenly  • 
this  course  of  events  may  be  repeated  from  time  to  time,  or  the  obstruc- 
tion may  remain  permanently.  i\irtlier,  if  the  urine  is  retained  in  the 
renal  pelvis,  It  tends  to  decompose,  and  is  then  frequently  discharo-ed 
in  an  ammoniacal  state.  Should  the  different  tlui.ls  accumulate  here  a 
fu  ness  or  tumour  is  produced,  having  the  general  characters  of  a  renal 
en  argement,  but  presenting  an  elastic  or  fluctuating  feel.  This  fulness 
will  increase  m  size  from  time  to  time  should  the  ureter  become 
•obstructed  being  then  also  more  painful  and  tender;  and  it  suddenly 
subsides  when  the  impediment  is  removed.  Occasionally  the  enlaro-e- 
ment  attains  very  great  dimensions. 

The  general  symptoms  are  those  of  pyrexia  in  the  acute  form  of 
pyelitis,  preceded  by  rigors.  When  suppurn.tion  is  set  up,  there  are 
commonly  I'epeated  rigors,  in  some  cases  recurring  at  regular  intervals  • 
■and  in  prolonged  cases  signs  of  hectic  fever  appear.  The  bowels  are 
■often  disturbed,  there  being  either  diarrhoea  or  obstinate  constipation 
and  the  latter  may  result  from  pressure  on  the  colon.  In  some  eases 
recovery  takes_  place,  provided  only  one  kidney  is  affected,  and  the  cause 
of  the  complaint  can  be  removed,  though  often  with  complete  destruc- 
tion of  the  involved  organ.  Most  commonly,  however,  death  ultimately 
ensues  from  gradual  exhaustion.  This  c'vent  may  also  result  from 
perforation  or  rupture  of  the  distended  pelvis,  the  'svmptoms  differino- 
»ding  to  the  direction  in  which  the  opening  takes  place,  and  the 
structure  with  which  the  purulent  collection  communicates. 

When  pyelo-nephrUus  supervenes  on  disease  of  the  lower  urinary 
organs  marked  rigors  usually  occur  ;  and  there  maybe  pain  in  the  loins, 
especially  on  pressure,  but  it  is  rarely  severe.  The  urine,  in  addition  to 
being  pnrulent,  is  almost  always  alkaline  and  ammoniacal,  and  deposits 
abundant  epithelium,  renal  and  vesical,  with  occasionally  hyaline  and 
granular  casts,  and  sometimes  pus-casts.  The  quantity  is  not  usually 
dimmished,  but  urea  is  below  the  normal.  There  may  be  nausea,  uro-ent 
vomiting,  and  diarrhcE^a ;  and  slight  jaundice  is  often  developed  at  an 
earJy  period,  ilie  general  symptoms  are  rapid  wasting,  profuse  sweat- 
ing, and  prostration,  culminating  in  the  typhoid  state.  There  may  be 
more  or  less  drowsiness  and  heaviness,  but  uriBinic  convulsions  or  coma 
are  usually  absent.  Death  most  frequently  occurs  within  a  few  days 
xnd  before  this  event  happens  the  temperature  may  become  sub-normal  ■ 
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sometimes,  however,  cases  linger  on  for  some  time,  and  recovery  occa- 
sionally takes  place. 

III.  Peri-nephritis. 

In  peri-nepliritis  the  cellular  tissue  surrounding  the  kidney  becomes  the 
seat  of  inflammation,  the  process  usually  terminating  in  suppuration.  It 
may  be  caused  by  injury ;  exposure  to  cold  ;  or  by  previous  suppurative 
nephritis  or  pyelitis.  Clinically  it  presents  a  history  very  much  like 
that  of  the  diseases  just  described,  but  is  distinguished  from  these  affec- 
tions by  the  absence  of  any  mai'ked  disturbance  of  the  renal  functions, 
or  of  any  changes  in  the  urine.  There  may  also  be  a  greater  intensity 
and  superficialness  of  the  pain  and  tenderness,  with  more  marked  exacer- 
bation on  movement ;  and  subcutaneous  oedema  over  one  lumbar  region 
may  be  observed.  The  puriilent  accumulation  generally  opens  posteriorly, 
but  may  rupture  in  various  other  directions. 

General  Diagnosis,  Prognosis,  and  Treatment. 

1.  Diagnosis. — The  inflammatory  affections  just  described  are  gene- 
rally attended  with  much  pain  referred  to  the  renal  region ;  functional 
disturbance  of  the  kidneys,  except  in  the  case  of  peri-nephritis  ;  and 
pyrexia.  They  can  in  most  instances  be  distinguished  by  the  circum- 
stances under  which  they  severally  occur ;  and  by  the  characters  of  the 
urine.  Acute  Bright's  disease  is  diagnosed  from  these  affections  by  the 
dropsy  and  other  characteristic  symptoms  which  accompany  it ;  as  well 
as  by  the  conditions  of  the  urine.  In  pyelitis  the  presence  in  the  urine 
of  epithelium  from  the  pelvis  and  infundibula  is  highly  important ; 
while  later  on  pus  appears.  Supptorative  nephritis  may  give  rise  to  the^ 
physical  signs  of  an  abscess  in  the  renal  region.  Insidious  cases  of 
pyelo-nephritis  may  be  mistaken  for  pyaemia,  ague,  typhoid  fever,  or- 
septic  peritonitis.  Peri-nephritis  is,  as  a  rule,  but  not  invariably,  dis- 
tinguished by  the  absence  of  any  morbid  characters  of  the  urine.  Ac-fire 
renal  congestion  might  possibly  be  mistaken  at  first  for  some  of  the 
inflammatory  aft'ections,  but  the  milder  charactei'  of  the  symptoms,  and 
their  speedy  subsidence,  sufficiently  characterize  this  condition.  Acute- 
cystitis  sometimes  simulates  renal  inflammation. 

2.  Prognosis. — Suppurative  inflammatory  diseases  in  connection  with 
the  kidney  are  very  dangerous,  on  account  of  the  interference  with  the 
renal  functions  ;  the  constitutional  disturbance  which  they  occasion; 
and  the  dangers  incident  to  the  rupture  of  any  purulent  accumulation. 
Pyelitis  differs  much  in  its  gravity  according  to  its  duration  ;  its  cause ;, 
and  whether  it  is  single  or  double.  When  confirmed,  this  complaint  is 
always  serious,  but  even  after  complete  destruction  of  the  kidney 
recovery  may  follow,  provided  only  one  organ  is  involved.  Calculous 
pyelitis  is  much  more  favourable  than  that  which  follows  chronic  disease 
in  the  lower  urinary  passages  ;  or  than  that  which  is  excited  by  tubercle 
or  cancer.    Pyelo-nephritis  is  very  grave. 

3.  Treatment. — The  general  measures  applicable  at  the  outset  in  all 
the  forms  of  acute  renal  inflammation  are  to  keep  the  patient  in  bed, 
completely  at  rest ;  to  cup  over  the  loins  to  the  extent  of  fi'om  6  to  10  or 
12  ounces,  if  the  case  is  favourable,  or  otherwise  to  di'y-cup  freely ;  to 
apply  hot  poultices  or  fomentations  constantly  over  the  lumbar  region; 
to  give  low  diet,  with  abundance  of  diluent  drinks  ;  and  to  act  freely 
upon  the  bowels.    In  suppurative  nephritis  ov  peri-nephritis,  should  signs 
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of  an  abscess  appear  this  should  be  encouraged  towards  the  surface  and 
the  pus  evacuated  when  the  proper  time  aiWes,  for  which  pu™  the 
a  prrateur  is  most  serviceable,  but  a  free  incision  may  be  needed  At 
this  time  abundant  support,  along  with  stimulants,  mar  be  required 
™St;   *>^P^^°^^W^--  -^^oum  set  in.     In  pylitis  it  Tveiy 

compJ aint  is  due  to  a  calculus,  a  considerable  amount  of  opium  or  free 
ubcutaneous  injection  of  morphine  is  often  needed,  in  order  to  relieve 
to'tEHower  n   '  of  pyelo-nepkritis,  in  addition  to  a^te  id  ilg 

to  the  lower  urinary  apparatus,  the  indications  are  to  support  the 

fs  lic^^^^^^^  r'^'"^'"^^''  '""^  *°  symptom..    BoTc  c  add 

s  highlj^  recommended  as  an  antiseptic  in  this  disease.    The  measures 
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futSc  rs  of  tl        '  V  5'^"  '^'^  «I-«-fieations  adopted  bj  different 

autliois  of  the  morbid  conditions  included  under  ti  e  terni  ^7^?. 
^hsease.    In  general  language  it  is  commonly  employed  to  stuff 
tS'tf^Eil/^^^'^'^^^^  accompanied  ^itllulS^::^! 
BxSt'^diLse  Tsdl  T^  by-no-means  essential.  Primarily 

divitfonVlt?  ^'-'.'^i^'i^led  into  acute  and  chronic  forms,  under  which 
divisions  Its  several  varieties  may  be  conveniently  discussed. 

affirmed  -  or  r  urino  \.?i  Z  ^^^""^       ^-^"Posure  to  malaria,  it  is 

«"^ny  predisposition;  want  of  cleanliness  of  the  skin  intemperate 
labits;  and  occupations  which  involve  exposure  to  wet  ^nd  co  1  In 
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Anatomical  Characters. — Acute  Bright's  disease  is  usually  of  the 
nature  of  tubal  or  desquamative  nephritis^  tlie  morbid  changes  taking 
place  in  connection  witli  the  renal  tabules  and  their  epithelium ;  but 
in  some  cases,  when  the  inflammation  is  less  intense,  interstitial  nephritis 
or  glomerulo-nephritis  is  primai'ily  set  up,  the  tubules  being  involved 
later  on.  At  present,  hov^'ever,  the  general  opinion  is  that  there  is  no 
actual  distinction  between  these  forms  of  inflammation,  and  they  are 
often  found  more  or  less  associated  together.  The  process  occurs  in 
various  degrees  of  intensity,  and  may  be  sub-acute  rather  than  acute. 
Both  kidneys  present  obvious  changes.  They  are  enlarged  and  increased 
in  weight,  in  most  cases  considerably.  At  first  they  are  deeply  con- 
gested, the  surface  presenting  a  deep  dusky-red  colour,  with  distended 
veins  ;  while  the  cortical  portion  is  seen  on  section  to  have  a  reddish- 
brown  or  chocolate  hue,  and  the  pyramidal  portion  is  intensely  congested, 
with  darker  spots  coi'responding  to  the  Malpighian  corpuscles  or  to 
minute  hremorrhages  ;  and  a  quantity  of  bloody  fluid  or  blood  escapes  on 
section.  The  surface  is  quite  smooth,  and  the  capsule  is  easily  separated. 
The  enlax'gement  is  mainly  due  to  increase  in  the. cortical  substance, 
which  is  fonnd  to  be  much  thickened,  softened,  lacerable,  and  friable. 
The  pelves  and  infundibula  are  also  injected,  and  a  bloody  liquid  is 
often  fonnd  here.  In  a  move  advanced  stage  the  colour  of  the  cortical 
portion  changes,  usually  in  a  short  time,  becoming  either  more  or  less 
white,  yellowish-white,  or  pale  buff,  as  well  as  opaque  and  dotted,  or 
presenting  a  mottled  sur-face  of  red  and  white ;  while  the  pyramids 
remain  dark-red  and  striated,  red  lines  radiating  in  a  fan-like  manner 
from  their  bases.  If  the  inflammatory  process  subsides  quickly  in  the 
early  stage,  the  kidney  may  completely  recover,  the  inflammatory  pro- 
ducts being  eithei"  removed  with  the  urine  or  absorbed. 

Microscopic  examination  i^eveals  distension  of  the  small  blood-vessels; 
and  the  presence  of  fibrinous  exudation  within  the  tubules  of  the 
kidney,  along  with  red  blood-corpuscles,  and  extremely  abundant 
epithelium-cells,  which  become  detached,  rapidly  increase  in  number, 
and  accumulate  in  the  tubules,  many  of  which  appear  crammed  full  of 
cells,  while  some  of  them  are  dilated.  Most  of  the  epithelial  particles 
are  altei'ed  in  their  characters,  presenting  the  condition  known  as 
"cloudy  swelling,"  being  enlarged,  cloudy  or  opaque,  and  moi'e  or  less 
gi-anular  from  the  presence  of  protein  granules  or  sometimes  of  fat ;  or 
they  may  be  quite  disintegrated,  there  being  nothing  left  but  agranular 
debris.  Abundant  young  cells  are  also  present,  resulting  from  pro- 
liferation. They  accumulate  more  and  more  as  the  disease  advances, 
which  mainly  accounts  for  the  pale  colour,  this  also  partly  resulting 
from  compression  of  the  vessels.  In  some  tubules  the  epithelium  may 
be  completely  removed,  only  hyaline  fibrinous  moulds  remaining.  These 
changes  are  much  more  evident  in  the  cortical  than  in  the  pyramidal 
portion  of  the  kidneys. 

In  interstitial  nephritis  the  intei^-tubular  connective  tissue  usually 
presents  an  albuminous  appearance,  and  encloses  numerous  small  round 
cells,  with  inflammatory  corpuscles  and  sometimes  fatty  granules ;  in 
some  instances  the  inter-tubular  spaces  are  filled  with  blood. 

The  special  characters  of  the  changes  in  the  kidney  in  connection  with 
scarlatina — scarlatinal  nephritis — have  already  been  referred  to  under 
scarlatina ;  and  also  the  condition  named  glomerulo-nephritis  by  Klebs. 
Peculiar  appearances  have  been  described  in  cases  of  fatal  puerperal 
eclampsia  by  the  late  Dr.  Angus  Macdonald  and  Prof.  Hamilton,  the 
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epithelium-cells  being  small,  and  tlieir  nuclei  abnormally  distinct ;  Avliile 
many  tubes  were  blocked  with  a  peculiar  hyaline  or  Qolloitl  material. 

In  fatal  cases  of  acute  Bright's  disease  morbid  appeai'ances  due  to 
complications  ai'e  commonly  observed,  especially  serous  inflammations  ; 
endocarditis  ;  pneumonia  or  bronchitis.  Di-opsy  and  its  consequences 
are  also  generally  present.  In  some  cases  t^lie  heart  is  hypertrophied. 
As  a  result  of  the  grave  interference  with  the  renal  functions,  the  blood 
becomes  overloaded  with  excrementitious  matters,  as  well  as  unusually 
watery,  and  in  time  very  deficient  in  albumin  and  red  coi'puscles. 

Syjipioms. — As  a  I'ule  the  onset  of  acute  Bright's  disease  is  definite 
and  marked.  Frequently  the  complaint  sets  in  with  chilliness  or  rigors, 
general  pains,  headache,  and  nausea  or  severe  vomiting  ;  in  other  cases 
cb'opsy  rapidly  extending  is  the  eai-liest  symptom  observed  ;  and  occa- 
sionally urijemic  phenomena  first  attract  attention.  When  the  disease  is 
established,  the  charactex'istic  clinical  signs  include  |)eculiar  changes  in 
the  urine  ;  more  or  less  general  anasarca,  frequently  accompanied  with 
effusion  into  serous  cavities  and  oedema  of  organs ;  extreme  palloi",  puffi- 
ness,  and  dryness  of  the  skin  ;  a  tendency  to  nrajmia,  serous  inflamma- 
tions, endocarditis,  pneumonia,  or  bronchitis  ;  and  pyrexia.  Generally 
some  degree  of  dull  pain,  with  tenderness,  is  experienced  over  the  renal 
regions,  but  these  sensations  are  not  prominent ;  mictui-ition  also  is  in 
most  cases  too  frequent,  especially  at  night,  though  the  quantity  of  urine 
l^assed  is  greatly  diminished,  and  sometimes  this  excretion  is  almost  or 
(juite  suppressed.  The  urine  which  is  discharged  has  the  following 
t-haracters  :— It  is  dark  in  colour,  from  excess  of  pigment,  and  from  the 
presence  of  blood,  the  latter  often  causing  the  urine  to  assume  a  smoky, 
brown,  or  dai'k-red  tint ;  the  specific  gravity  is  high — 1025  to  1030, 1040, 
or  more;  the  reaction  is  almost  always  acid;  the  normal  odour  is  I'e- 
]daced  by  one  compared  to  that  of  beef-tea,  or  to  the  washings  of  flesh, 
or  whey;  an  abundant  sediment  forms,  bi'own  and  flocculent  ;  while 
urates  ai'e  frequently  deposited.  Chemical  examination  reveals  abund- 
ance of  albumin,  the  urine  sometimes  becoming  almost  solid  on  boiling. 
The  excretion  of  urea  and  inorganic  salts  is  greatly  diminished,  but  uric 
acid  is  about  normal.  Under  the  microscope  the  deposit  is  seen  to  con- 
sist of  red  blood-corpuscles,  in  some  oases  much  altered  in  their  charac- 
ters ;  renal  epithelium-cells,,  usually  moi'e  or  less  swollen,  cloudy  or 
granular,  or  partially  disintegrated  ;  remnants  of  these  cells,  in  the  form 
of  nuclei  or  granular  matter;  extra-i'enal  epithelium;  ;imor])hous  par- 
ticles of  fibrin  ;  and  numei'ous  casts,  chiefly  of  the  blood  and  epithelial 
varieties  at  first,  and  of  medium  size,  with  a  few  large  or  small  hycdine. 
and  some  opaque  giranular  casts.  The  casts  change  during  the  progress 
of  a  case  of  acute  Bright's  disease,  and  it  is  very  important  to  study 
these  alterations ;  not  uncommonly  a  little  fat  appears  in  connection 
with  the  casts  and  with  the  epithelium,  which  disappears  as  the  disease 
subsides.  The  presence  of  "white  cell  casts"  has  been  regarded  by 
Dr.  G-eorge  Johnson  as  a  sign  of  glomerulo-7iepltritis.  The  late  Dr. 
Mahomed  maintained  that  there  is  a  pi'e-albuminnric  stage  of  acute 
Blight's  disease,  in  which  only  the  crystalloids  of  the  blood  ajipear  in  the 
urine,  due  to  increased  arterial  tension  preceding  the  i^-enal  inflammation. 

Dropsy  often  comes  on  with  great  rapidity  in  acute  Bright's  disea.se. 
in  some  cases  rendering  a  patient  irrecognizable  in  a.  few  hours;  while 
the  face  assumes  a  characteristic  blanched,  pasty,  and  puffy  as2Ject. 
Hydrothorax,  ascites,  and  cedema  of  the  lungs  are  common;  while 
oedema  glottidis  sometimes  proves  highlj- dangerous.    The  jmtient  gene- 
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rally  feels  dull  and  heavy,  or  complains  of  lieadache,  distinct  uremic 
.symptoms  being  also  liable  to  supervene  at  any  time.  Inflammatory 
complications  will  be  indicated  by  their  special  signs,  those  chiefly  to  be 
borne  in  mind  being  pericarditis,  pleurisy,  peritonitis,  endocarditis, 
bronchitis,  and  pneumonia.  Fever  is  often  high,  with  a  full  hard  pulse  ; 
while  there  is  complete  loss  of  appetite,  great  thirst,  and  usually  con- 
.stipation.    The  blood  is  hyperinotic. 

The  late  Dr.  Sibson  drew  special  attention  to  certain  signs  in  con- 
nection with  the  heart  and  vessels  in  cases  of  Bright's  disease,  and  in 
the  acute  form  he  frequently  noticed  the  following  phenomena : — 
Tension  and  hardness  of  the  radial  artery ;  a  second  beat  over  the  aorta 
in  the  first  and  second  right  intei'costal  spaces ;  an  intensified  metallic 
second  sound  and  muftled  first  sound  over  the  aorta  ;  reduplication  of 
the  first  sound,  variously  disti'ibuted,  but  usually  best  heard  over  the 
septum  ventriculorum ;  and  in  most  cases  a  doubled  second  sound. 
The  left  ventricle  was  hypertrophied  in  many  instances,  but  in  others 
this  effect  of  Bright's  disease  was  prevented  by  the  co-existence  of  some 
wasting  and  exhausting  complaint.  The  correctness  of  these  observa- 
tions has  been  abundantly  confirmed,  and  the  signs  in  connection  with 
the  vascular  system  in  cases  of  acute  Bright's  disease  are  now  generally 
regarded  as  of  considerable  importance. 

Course,  Duration,  and  Terminations.  —  Acute  Bright's  disease 
presents  considerable  variations  in  these  respects.  Recovery  may  follow, 
either  speedily  or  gradually.  Complete  restoration  is  indicated  by  dis- 
appearance of  the  dropsy ;  by  subsidence  of  pyrexia,  and  return  of  the 
functional  activity  of  the  skin  ;  and  by  the  urine  becoming  abundant, 
clear,  and  of  low  specific  gravity,  while  blood,  albumin,  and  casts  dis- 
appear, many  of  the  latter  assuming  the  hyaline  character  durizig  the 
progress  towards  convalescence.  Some  fatty  changes  may  be  noticed, 
but  they  disappear  in  a  favourable  case.  As  a  rule  the  dropsy  subsides 
before  the  albuminm-ia,  and  the  latter  may  hold  on  for  a  considerable 
time.  Not  uncommonly  acute  Bright's  disease  passes  into  a  chronic 
form.  Death  may  i-esult  from  dropsy  affecting  important  parts,  such  as 
the  glottis;  from  inflammatory  complications,  as  pneumonia  or  pleurisy; 
from  ursemia  ;  or  from  erysipelas  or  gangrene  of  dropsical  parts. 

Diagnosis. — The  circumstances  under  which  it  occurs ;  the  peculiar 
train  of  symptoms ;  and  the  characters  presented  by  the  urine,  in  most 
cases  render  the  diagnosis  of  acute  Bright's  disease  quite  easy.  When 
the  affection  sets  in  insidiously,  as  with  ui'gemic  symptoms,  there  may  be 
much  obscui"ity  at  first.  It  must  be  remembered  that  acute  Bright's 
disease  may  occur  as  an  exacerbation  of  the  chronic  form,  and  an  im- 
portant matter  bearing  upon  diagnosis  is  to  determine  whether  such  is 
tlie  case,  or  whether  the  complaint  is  actually  recent.  This  conclusion 
is  founded  upon  the  past  history ;  the  presence  or  absence  of  any 
sufficieiit  and  obvious  cause  of  the  acute  attack  ;  and  the  characters  of 
the  urine.  Should  much  blood  and  renal  epithelium  be  discharged,  and 
should  the  microscopic  elements  in  the  urine  not  show  signs  of  degene- 
rative changes,  the  disease  is  probably  recent  and  entirely  acute. 

Prognosis. — Any  organic  disease  of  the  kidneys  is  serious,  especially 
if  it  is  extensive,  and  if  both  organs  ai'e  involved.  Hence  acute  Bright's 
disease  is  a  grave  affection.  However,  a  large  number  of  patients 
affected  with  this  complaint  recover  completely  ;  but  there  is  always  a 
daugerlestit  should  lapse  into  the  chronic  state,  and  therefore  it  is 
necessary  to  watch  the  urine  carefully  for  some  time  before  giving  a  final 
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pi'oguosis.  If,  along  with  the  subsidence  of  the  symptoms,  the  albumin 
Hud  other  abnormal  urinary  ingredients  steadily  cUminish,  and  the  -h  e 
IS  gradually  restored  to  its  normal  characters  and  composition  e 
prognoses  rs  favourable.  Even  should  slight  albuminuriaS.ok  n  for 
some  time,  acconipamed  with  a  few  casts,  the  case  may  end  iz.  ultTmate 

ZZ^f  r       h'"""  *°       discharged  in  ^.bundance  fbr  a 

enoth  of  tune,  the  prognosis  becomes  more  serious  ;  much  will  depend 
also  on  the  presence  atul  characters  of  the  casts,  whether  these  showEt 
the  drsease  is  subsulmo,  or  that  it  is  becoming  confira.ed,  and  tirt  he 
ei-it^iehum  ,s  undergouig  degenerative  changes  and  destruction  Re- 
c.very  cannot  be  considered  satisfactory  until  every  trace  of  albumbi 
has  permanently  disappeared.  The  imnidiate  progLsL  mo  e  ™ 
d  the  urine  becomt^s  very  scanty  ;  and  if  it  contains  a  large  quantftv  of 
a  bumni,  blood  and  casts.  The  chief  signs  of  proximate  clanira.e  the 
superventum  of  uramuc  symptoms;  cedema  of  the  glottis  or  lino' 
abundant  pleuritic  or  pericardial  effusion ;  severe  erysipelas  or  ga;  ^3 

Tkeatment.-A  patient  suffering  from  acute  Bright's  disease  should 
be  kept  comp  etely  at  rest  in  bed,  in  a  warm  ancl  comfoitabl  room 
heing  well-protected  from  draughts.    The  activity  of  the  measures  to  be 
employed  must  vary  with  the  severity  of  the  case,  but  it  is  necelsa  y  to 
ynard  against  a  too  energetic  treatment.    In  some  cases  it  mio^fbe 
advisable  at  the  outs^et  to  leech  or  cup  over  the  loins  to  the  extent  f 
•om  b  to  12  ounces  ;  but  removal  of  blood  requires  particular  cau  on  in 
t  u.s  affection,  on  account  of  the  tendency  to  anaemia,  and  it  should  be 
mn.tted  if  the  patient  is  at  all  weak,  and  especially  if  chronic  renal 
d.sease  has  previously  existed.    Free  dry-cupping  i  often  of  ™t 
service,  and  may  be  resorted  to  when  blood  caniit  &  taken  away. 
diet  must  consist  chiefly  of  milk  and  farinaceous  articles,  nitri-enoi  s 
substances  being  given  only  in  very  small  quantity,  or  even  absolutely 
forbidden  m  severe  cases  ;  abundance  of  diluent  drinks  may  be  al  owed 
but  alcohohc  stimulants  must  be  avoided.    Such  fruits  Is   ,-i'  pes  oi' 
oranges  may  be  permitted  in  moderation.  ^^apes  oi 

One  of  the  most  important  objects  in  the  treatment  of  acute  Eric^ht's 
drsease^  i.s  to  endeavour  to  get  the  skin  to  act  freely.    This  is  best 
ettec^ted  by  clothing  the    patient    in    flannel;  placing  him  between 
blankets  ;  and  employing  warm,  hot  air,  or  vapoui^  baths^  repeated  Z^ly 
or  less  frequently,  as  circumstances  indicate.    Sir  Willi  m  Roberts 
recommends  the  warm  "  blanket-batli."    Internally  full  doses  of  cUrate 
or  acetate  of  potassium  or  of  solution  of  acetate  or  citr.ate  S    muion  urn 
may  be  given,  freely  diluted.    Some  authorities  highly  recomi™  "^^^^ 
c  oses  of  tartar  emetic  or  antinionial  wine.    Jabora^ndJ  an'XSL  ^^s 
,  njection  of  pilocarpm  have  also  been  employed  with  advantage  There 
s  much  difference  of  opinion  as  to  the  use  of  diuretics.    Expenence  has 
proved,  ho^^-ever,  that  certain  of  these  agents  may  often  be  giv^n  w  li 
grea  benefit.    In  the  first  place,  the  pati^ent  should  drink  wa'er  fr  ely 
She?m?r"^'°r    1  eliminating  and  washing  away  the  urinary  solids  and 
?h  Kl      ^^/"^•^^^'^^••^^^^  '-^te      the  renal  tubules.    In  addition  to 

he  vegetable  salts  of  potassium  already  mentioned,  cream  of  tartar 
I  g.  alls,  squil    citrate  of  caffein  and  infusion  of  fresh  broom-tops"  ave 
ee  1  benefaciaUy  employed  as  diuretics  in  combating  the  dr m.sy  If 
n  ans  f"^  J  '  'r^'"  bowels  should  be  acted^lpon  freel/ by 

neans  of  a  dose  of  compound  jalap  powder  every  morning  or  on  alteniate 
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mornings.  Later  on  elaterium  or  other  powerful  hydragogue  purgativen 
may  be  required,  if  the  di-opsy  does  not  subside.  In  cases  of  marked 
dropsy  -which  does  not  yield  to  treatment,  it  will  be  necessary  to  have 
recourse  to  the  removal  of  the  fluid  by  operation. 

In  addition  to  di'opsy,  various  other  symptoms  frequently  call  for  atten- 
tion during  the  course  of  acute  Bright's  disease,  especially  vomiting  and 
uremic  phenomena.  The  management  of  inflammatory  complications, 
particulai'ly  those  within  the  chest,  is  often  a  matter  of  mtich  difficultv. 
Lowering  treatment  is  decidedly  not  admissible,  and  mercury  must  not 
be  given.  The  application  of  blisters  or  of  turpentine  likcAvise  requires 
great  care,  as  they  tend  to  irritate  the  kidneys.  Opium  and  moi-phine 
must  also  be  avoided,  or  only  given  very  cautiously  ;  chloral  hvdrate  is 
generally  a  safe  di^ug,  and  hyoscine  has  been  particularly  recommended 
as  a  hypnotic  in  actite  Bright's  disease.  Sinapisms,  warm  fomentations 
or  poultices,  and  chloroform  epithems  over  the  loins  are  the  best  local 
applications,  and  they  are  frequently  of  much  service,  especially  for  the 
relief  of  pain. 

Special  remedies  have  been  recommended  in  the  treatment  of  acute 
Bright's  disease,  such  as  fuchsine,  tannin,  tannate  or  benzoate  of  soda, 
and  nitro-glycerine,  but  I  have  no  experience  of  their  use.  Quinine  is 
an  important  drug  in  cases  which  are  of  malarial  origin. 

After  the  more  acute  symptoms  have  subsided,  the  use  of  the  diapho- 
retic, diuretic,  and  purgative  remedies  must  be  moderated,  and  at  this 
time  the  most  valuable  medicine  is  iron.  Care  is  needed  in  commencing 
the  administration  of  this  drug,  which  should  be  given  at  first  in  a 
mild  form  and  in  small  doses,  its  effects  being  carefully  watched.  The 
tinctui'e  of  the  perchloride,  syrup  of  phosphate,  ammonio-citrate,  or 
ferrum  redactum  are  the  best  preparations,  and  if  the  first  is  tolerated 
in  full  doses,  excellent  results  are  frequently  brought  about.  Quinine 
may  be  combined  with  the  iron,  and  this  remedy-  is  particularly  recom- 
mended after  scarlatina.  The  diet  should  be  gradually  improved,  being 
also  nutritious  and  digestible  ;  and  during  convalescence  a  little  wine 
may  be  given,  provided  it  agrees  with  the  patient.  The  adoption  of  an 
absolute  milk  diet  for  some  w-eeks,  or  even  months,  has  been  found  very 
successful  during  redovery  from  acute  Bright's  disease,  in  aiding  towards 
a  permanent  cure.  The  greatest  care  is  necessary  at  this  time  to  guard 
against  a  relapse.  The  patient  should  always  wear  flannel  all  over  the 
body,  and  avoid  every  possible  exposure;  indeed,  it  is  often  advisable  to 
enforce  confinement  to  the  bedroom  until  the  albumin  has  quite  dis- 
appeared, and  for  some  time  special  precautions  are  needed.  Afterwards 
a  change  of  aii'  to  a  w'arm  and  well-protected  region,  with  a  bracing  aii' 
and  dry  sub-soil,  is  very  beneficial.  Baths  should  be  employed  from 
time  to  time,  in  order  to  promote  the  action  of  the  skin. 

II.  Chronic  Bright's  Disease. 

General  Pathology  and  Etiology. — The  pathology  of  the  cases 
grouped  under  the  term  chronic  Bright's  disease  has  been  the  subject  of 
much  controversy.  Most  writers  recognize  different  forms  or  vaiieties 
of  the  complaint,  but  others  limit  the  term  to  certain  morbid  changes 
produced  by  chronic  inflammation  of  the  renal  structures.  Moreover,  the 
inflammatory  process  is  usually  regarded  as  of  two  kinds,  the  one  paren- 
chymatous, the  other  interstitial,  each  giving  rise  to  a  distinctive  form 
-of  kidney ;  but  some  pathologists  refer  all  the  varieties  met  with  to  a 


CHRONIC  BRIGHT's  DISEASE.  801 

diffused  nephritis,  the  effects  of  which  will  depend  upon  its  intensity 
and  duration,  and  they  strongly  maintain  the  "  unity  "  of  Brio-ht's 
disease.  For  clinical  purposes,  at  any  rate,  I  still  consider  it  desirable 
to  discuss  chronic  Bright's  disease  under  certain  distinct  forms,  as  cases 
present  themselves  in  practice.  Taking  a  conjprehensive  view'  of  these 
cases,  the  circumstances  under  which  they  occur,  and  tlie  causes  to 
which  they  are  attributed,  may  be  indicated  as  follows  As 
a  sequela  of  one  or  more  attacks  of  acute  or  subacute  Bright's 
disease.  2.  From  constant  or  frequent  exposure  to  cold  or  wet  or 
to  sudden  changes  of  temperature.  3.  From  abuse  of  alcohol,  particu- 
larly of  ardent  spirits.  4.  In  connection  with  some  constitutional 
diathesis  or  form  of  bl(jod-poisoning,  especially  gout,  syphilis,  tubercular 
or  scrofulous  disease,  chronic  saturnism,  and  tlie  fatty  diathesis.  5.  After 
chronic  disease  of  the  pelvis  of  the  kidney,  bladder,  urethra,  or  prostate 
gland.  ().  Associated  with  pregnancy.  7.  As  the  result  of  prolono-ed 
indigestion  probably.  * 

Predisposing  ca?wes.— Chronic  Bright's  disease  is  more  prevalent  amono- 
males,  probably  from  their  more  frequent  exposure  to  its  exciting  causes'^ 
m  adults ;  in  those  whose  occupation  involves  exposure  to  cold  and  wet' 
or  to  sudden  changes  of  temperature  (as  cabmen,  labourers,  puddlers' 
workers  m  glass),  or  greater  temptations  to  intemperance;  and  amonc^ 
the  poor.    Want  of  cleanliness  of  the  skin  is  a  predisposing  cause,  and 
this  IS  often  associated  with  exposure  and  intemperance,  the  combination 
of  these  three  factors  being  peculiarly  prone  to  produce  Bright's  disease 
General ^  CEiNiCAt.    History.— In  general  terms  the  symptoms  of 
chronic  Bright's  disease  comprehend  morbid  conditions  of  the  urine 
especially  albuminuria,  the  presence  of  casts  and  renal  epithelium  or 
sometimes  of  blood,  and  diminution  in  the  excretion  of  urea  and  other 
normal  urinary  ingredients  ;  frequent  micturition,  particularly  by  nio-ht  • 
dropsical  accumulations,  liable  to  come  and  go,  or  to  alter  tlieir  "seat 
rapidly  ;  deficient  action  of  the  skin,  which  is  almost  always  dry  and 
often  rough  and  harsh  ;   and  changes  in  the  blood,  which  becomes 
hydrsemic  and  deficient  in  albumen  and  red  corpuscles,  with  consequent 
pallor  or  sallowness  of  the  skin,  shortness  of  breath,  and  other  symp- 
toms, while  materials  which  should  be  excreted  by  the  urine  tend  to 
accumulate  in  it.    Sometimes  uneasiness  or  tenderness  is  experienced 
over  the  region  of  the  kidney.    Headache  and  giddiness  are  frequently 
complained  of ;  and  serious  uremic  symptoms  are  liable  to  arise  at  anV 
moment.    Serous   inflammations,  endocarditis,  bronchitis,  and  pneu- 
monia are  also  apt  to  supervene.    Derangements  of  the  digestive  oro-an^ 
are  very  common,  in  the  way  of  loss  of  appetite,  dyspeptic  symptoms 
nausea  or  vomiting,  flatulence,  and  irregularities  of  the  bowels  Other 
romphcatwus  liable  to  be  met  with  are  phthisis ;  cardiac  disorder  or 
disease;  morbid  conditions  of  the  vessels;  and  hepatic  affections  In 
certain  forms  of  Bright's  disease  apoplexy  is  of  frequent  occurrence 
the  signs  in  connection  with  the  heart  and  vessels  described  under 
acute  Bright's  disease  are  also  noticed  in  many  cases  of  the  different 
chrome  forms,  which  likewise  tend  to  originate  hvpertrophy  of  the  left 
ventricle  and  other  cardiac  changes. 

As  regards  the  ynode  of  onset,  chronic  Bright's  disease  not  uncommonly 
remains  after  an  acute  attack;  in  most  cases,  however,  it  sets  in 
gradually,  and  the  affection  may  be  quite  latent  until  some  grave 
nrffimic  or  other  symptoms  reveal  the  serious  condition  present.  In 
other  instances  there  may  only  be  albuminuria  or  slight  droi)sy  The 

"  ;3f 


802 


THEORY  AND  PRACTICE  OF  MEDICINE. 


disease  is  generally  subject  to  remissions  and  subacute  or  acute  exacer- 
bations, the  latter  often  coming  on  from  a  slight,  or  even  without  any- 
obvious  cause.  The  duratdon  is  very  variable,  some  cases  lasting  for  many 
years,  and  it  dilfers  in  the  several  forms.  Death  is  usually  hastened  at 
the  close  by  ursemia ;  serous  inflammations  ;  pneumonia  or  bronchitis ; 
dropsy,  either  on  account  of  its  dangerous  situation,  or  from  its  being 
complicated  with  erysipelas  or  gangrene  ;  cardio-vascular  changes  ;  or 
apoplexy.  A  few  cases  terminate  gradually  by  asthenia ;  in  others  death 
results  from  independent  complications,  such  as  phthisis.  Recovery  may 
ensue  even  after  the  disease  has  existed  for  a  considerable  time. 

It  is  requisite  to  draw  special  attention  to  certain  changes  which  may 
be  observed  in  connection  with  the  eye.  The  occurrence  of  temporary 
attacks  of  disturbance  of  vision  associated  with  urtemia  has  already  been 
alluded  to.  Dr.  Gowers  has  noticed  on  ophthalmoscopic  examination 
that  the  arteries  of  the  retina  are  sometimes  distinctly  lessened  in  size ; 
and  considers  that  this  depends  on  their  contraction,  and  is  as  a  x'ule  in 
direct  proportion  to  the  tension  of  the  arterial  blood,  as  measured  by  the 
incompressibility  of  the  radial  pulse.  The  most  important  condition, 
however,  which  is  met  with  in  cases  of  chronic  Bright's  disease  is  a  form 
of  amaurosis,  attended  with  definite  morbid  changes  in  the  retina,  as 
observed  with  the  ophthalmoscope,  namely,  albuminuric  retinitis  and 
hoemorrhacjes.  The  loss  of  sight  under  these  circumstances  creeps  on 
slowly,  and  is  permanent,  though  usually  liable  to  sudden  increase  from 
various  causes,  with  subsequent  improvement.  At  first  the  appearances 
noticed  are  increased  vascularity,  with  enlargement  and  tortuosity  of  the 
retinal  veins,  but  shrinking  of  the  arteries  ;  and  slight  swelling  around  the 
disc,  the  margin  of  which  becomes  indistinct,  while  it  assumes  a  suffused 
and  dai'k-red  appearance,  a  gvej  filmy  exudation  afterwards  forming.  The 
more  characteristic  appearances,  however,  are  noticed  later  on,  being  due 
to  the  presence  of  mimerous  whitish  or  yellowish-white  brilliant-looking 
spots  or  patches  around  the  disc ;  with  hsemorrhagic  extravasations 
into  the  retina  in  the  same  locality.  By  the  increase  and  union  of  the 
patches  the  disc  is  often  surrounded  with  a  zone,  "  the  inner  line  of 
which  is  irregulai-ly  circular,  or  melts  into  the  grey  interval  and  the  disc 
itself,  while  the  outer  presents  salient  angles,  which  correspond  to  the 
course  of  the  larger  vessels  "  (Allbutt).  Whitish  streaks  are  also  seen 
radiating  outwards  along  the  vessels  and  nerve-fibres.  In  course  of 
time  the  disc  is  itself  invaded  by  the  spots  and  haemorrhages.  Some 
observers  alBrm  that  the  white  spots  always  result  from  changes  in  blood- 
clots,  but  probably  most  of  them  are  the  result  of  independent  exudation. 
Ultimately  these  may  be  absorbed,  many  of  the  vessels  being  obliterated 
or  removed,  causing  retinal  anremia ;  while  it  is  then  seen  that  the 
choroid  has  also  undergone  marked  changes,  and  that  it  presents  yellow 
patches.  Important  structural  changes  are  set  up  in  the  retina,  choroid, 
and  vitreous  body.  Both  eyes  are  always  involved,  but  not  to  the  same 
degree. 

These  ocular  changes  are  unquestionably  found  most  frequently  and 
distinctly  in  connection  with  the  granular  contracted  kidney,  but  tLey 
have  also  been  noticed  in  other  forms.  As  to  their  immediate  cause, 
they  have  been  attributed  to  hypertrophy  of  the  heart  accompanying 
the  renal  disease ;  to  some  constitutional  condition  attended  with 
changes  in  the  vessels  generally ;  to  alterations  in  the  blood,  namely, 
uraemia  or  deficiency  of  albumin ;  or  to  extension  of  disease  along  the 
optic  nerve  from  the  brain. 
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Having  given  this  general  outline  of  Bright's  disease,  the  prominent 
characters  of  the  several  varieties  will  now  be  pointed  out. 

1.  Large,  White,  Smooth  Kidney — Chronic  Parenchymatous, 
Desquamative,  or  Tubal  Nephritis. 

^Etiology  and  Pathology. — This  form  is  most  frequently  a  sequel  of 
sicute  or  siTbacute  Blight's  disease.  It  may  come  on  gradaally  from 
taking  cold  ;  as  the  result  of  repeated  pregnancies  ;  or  in  the  course  of 
phthisis.    It  is  chiefly  met  with  in  comparatively  young-  persons. 

The  generally  accepted  view  of  the  pathology  of  the  large  white  kidney 
is  that  it  is  the  result  of  parenchymatous  or  tubal  nephritis,  attended  with 
great  increase  and  desquamation  of  the  epithelium,  the  cells  of  which 
gradually  xindergo  changes,  ending  in  their  complete  fatty  transforma- 
tion and  destruction.  Some  writers  maintain  that  the  glomeruli  and 
interstitial  tissue  are  also  involved.  More  or  less  loss  of  tissue,  with 
consequent  atrophy  and  contraction  of  the  kidney,  may  follow  in  course 
of  time. 

Anatomical  Characters. — The  kidneys  are  enlarged  and  heavy,  their 
surface  being  smooth  and  pale,  but  variegated  with  vessels  ;  the  capsnle 
is  readily  separated,  being  unaltered  or  somewhat  opaque.  A  section 
shows  great  thickening  of  the  cortical  substance,  wdiich  is  white  or 
yellowish-white  and  opaque,  often  also  presenting  immerous  small  yellow 
spots  or  streaks,  due  to  fatty  degeneration — granular  fatty  kidney 
(Johnson).  The  consistence  is  diminished.  The  pyramids  retain  their 
normal  colour,  and  contrast  markedly  with  the  cortex,  though  they  are 
also  affected  to  a  less  degree.  Microscopic  examination  reveals  enlarge- 
ment of  many  of  the  tubes,  which  contain  a  great  mxmber  of  epithelium- 
cells,  with  exudation.  The  cells  are  always  much  altered,  being  swollen, 
clouded,  and  more  or  less  graimlar,  also  frequently  containing  fat  or  oil- 
giobules,  or  they  may  be  quite  disintegrated,  so  that  only  a  granular 
diib7-is  remains,  with  masses  of  fat  and  oil-globules.  Some  tubules  may 
be  quite  denuded  and  empty,  or  only  present  hyaline  fibrinous  moulds. 
The  inter-tubular  connective  tissue  is  said  to  be  thickened,  either  from 
increase  in  the  connective-tissue  elements,  albuminous  exudation,  or  the 
presence  of  leucocytes.  Changes  in  the  glomeruli  are  also  described, 
varjdng  in  their  degree,  especially  the  formation  of  nuclear  masses 
between  the  capsule  of  the  Malpighian  corpuscles  and  the  glomeruli, 
thickening  of  this  capsule,  and  hyaline  degeneration  of  the  intinia,  with 
tliickening  of  the  coats  of  the  minute  artei-ies. 

It  is  now  generally  conceded  that  in  very  chronic  cases  this  form  of 
kidney  may  gradually  contract  and  waste,  and  it  may  ultimately  become 
markedly  small  and  irregularly  atrophied — small  granular  fatty  kidney. 
How  this  change  is  brought  about  is,  however,  not  positively  determined. 
Some  authorities  maintain  that  it  results  from  an  intei'stitial  inflamma- 
tion, as  in  the  cirrhotic  kidney  (especially  in  the  region  of  the  capsule 
and  the  Malpighian  bodies)  ;  others  that  it  is  entirely  due  to  changes 
within  the  tubules.  In  this  condition  of  kidney  the  capsule  is  more  or 
less  thickened,  opaque,  and  adherent  at  parts  ;  superflcial  depressions 
form,  causing  a  somewhat  granular  appearance;  Avhile  there  is  some 
increase  in  the  interstitial  tissue,  with  thickening  of  the  blood-vessels. 
These  changes  are,  however,  not  so  marked  as  in  the  cirrhotic  kidney, 
.and  they  are  mainly  noticed  in  those  regions  where  the  tubular  changes 
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are  most  evident,  and  -where  blocked  tubules  are  seen  in  all  stages  of 
destruction. 

Symptoms. — Either  remaining  after  an  acute  attack,  as  frequently 
happens,  or  being  chronic  from  the  outset,  this  variety  of  Bright's  disease 
presents  the  following  clinical  features  : — The  urine  is  usually  deficient 
in  quantity ;  pale  and  often  somewhat  turbid,  depositing  a  whitish 
sediment,  or  from  time  to  time  being  smoky  or  tinged  with  blood ;  of 
noi'mal  or  rather  high  specific  gravity  ;  while  it  contains  a  considerable 
quantity  of  albumin,  as  well  as  various  casts,  with  renal  epithelium  or 
its  remains.  The  microscopic  elements  are  not  nearly  so  abundant  as  in 
the  acute  disease.  The  chief  casts  met  with  are  epithelial,  the  epithelium- 
cells  being  always  moi'e  or  less  altered  ;  granular ;  large  or  small  hyaline; 
nnd  fatty,  as  the  renal  structures  undergo  fatty  changes.  By  studying- 
their  prevailing  characters  much  information  may  be  gained  as  to  the 
exact  state  of  the  kidneys.  Anasarca  is  generally  a  prominent  symptom, 
and  serous  effusions  are  not  uncommon.  The  general  surface,  but  more 
especially  the  face,  presents  a  characteristic  dull-white,  puffy,  and  pasty 
aspect,  being  often  also  smooth  and  glossy,  these  appearances  becoming- 
more  marked  as  fatty  degeneration  proceeds;  puffiness  of  the  eye-lids 
often  attracts  attention  to  the  existence  of  this  form  of  Bright's  disease. 
There  is  considerable  tendency  to  uraemia,  and  to  the  occurrence  of 
serous  inflammations ;  but  urEsmic  convulsions  are  said  to  be  rare  and 
also  albuminuric  retinitis.  There  is  much  less  liability  to  changes  in 
the  vascular  system  than  in  the  case  of  the  granular  kidney.  Dr.  George 
Johnson  states  that  mucous  haemorrhages  are  frequent  in  the  advanced 
stages,  especially  epistaxis.  Exacerbations  are  very  liable  to  occur  from 
time  to  time. 

2.  Granular,  Contracted,  or  Cirrhotic  Kidney — 
Chronic  Interstitial  Nephritis. 

^TiOLOCiY. — In  this  variety  the  onset  is  always  very  chronic  and  insi- 
dious, being  independent  of  any  obvious  immediate  exciting  cause.  The 
contracted  kidney  is  chiefly  associated  with  gout ;  chronic  lead-poisoning; 
chronic  alcoholism  ;  a  tendency  to  general  degenerative  changes  ;  chronic 
dyspepsia,  with  frequent  deposits  of  oxalates  and  urates  in  the  urine ; 
or,  it  is  said,  with  repeated  exposure  to  cold.  The  subjects  of  this  form 
of  renal  disease  are  usually  advanced  in  years,  but  it  is  not  uncommon 
about  middle  age,  and  may  be  met  with  in  young  adults.  Hereditary 
predisposition  has  been  observed  in  some  instances.  It  must  be  noted 
that  cirrhotic  changes  in  the  kidney  may  follow  chronic  pyelitis  or 
cystitis;  and  also  long-continued  congestion  from  cardiac  disease. 

Anatomical  Characters. — The  prominent  changes  presented  by  the 
ciri-hotic  kidney  are  gradual  contraction  and  atrophy,  until  the  organ 
may  ultimately  weigh  only  an  ounce  or  two;  granulation  of  the  surface, 
the  granules  ranging  from  the  size  of  a  pin's  head  to  that  of  a  pea  or 
more,  there  being  also  irregular  depressions,  giving  rise  to  a  lobular 
appearance ;  thickening,  opacity,  and  adhesion  of  the  capsule,  which 
cannot  be  separated  and  sinks  into  the  depressions  ;  increased  resistance 
and  toughness  of  the  renal  tissue.  These  changes  are  observed  in  very 
different  degi-ees  of  advancement  in  different  cases.  On  making  a 
section  of  the  kidney  it  is  seen  that  the  cortical  substance  is  chiefly 
wasted,  having  in  some  instances  almost  completely  disappeared,  what 
remains  being  of  a  red  or  brownish-i-ed  colour,  and  coarsely  granular ; 
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the  Malpigliian  bodies  stand  out  as  red  points.  There  may  be  signs  of 
fatty  degeneration.  According  to  its  colour,  the  granular  kidney  has 
been  described  as  "red,"  "white,"  "yellow,"  and  "mixed."  Cysts  are 
frequently  observed,  vaiying  in  size  from  very  minute  points  to  spaces 
as  large  as  a  nut,  or  even  larger,  and  containing  an  albuminous  fluid.  In 
the  gouty  kidney  a  white  deposit  of  urates  foriijs  in  connection  with  the 
tubules.  Calcareous  deposits  are  also  sometimes  visible  as  white  streaks 
between  the  tubes  of  the  pyramids. 

The  intimate  changes  usually  consist  in  an  increase  of  the  inter-tubalar 
connective  tissue  ;  with  more  or  less  alterations  in  the  tubules,  glomeruli, 
and  vessels.  Many  of  the  tubules  are  denuded  of  their  epithelium,  con- 
tracted or  obliterated ;  others  are  blocked  up  with  disintegrated  epithe- 
lium-cells ;  while  still  others  contain  clear  fibrinous  moulds.  Fat-granules 
and  oil-globules  are  often  visible.  The  Malpigliian  bodies  appear 
shrunken  and  abnormally  close  together,  their  enclosed  glomeruli  being- 
more  or  less  compressed  by  fibrous  tissue.  Many  vessels  are  obliterated, 
and  the  walls  of  the  smaller  arteries  are  thickened,  so  that  it  is  difiicult  to 
inject  the  kidney  through  its  main  artery.  This  thickening  of  the 
arteries  has  been  attributed  to  muscular  hypertrophy,  and  to  increase  in 
the  external  fibrous  coat.  The  cysts  so  frequently  seen  are  probably  due 
to  obstruction  or  constriction  of  the  ducts  at  intervals,  with  distension  of 
the  intervening  portions.  The  late  Dr.  Mahomed  held  that  in  the  red 
granular  kidney  the  changes  are  chiefly  vascular,  namely,  thickened 
vessels,  thickened  Malpigliian  corpuscles,  and  fibro-hyaline  intertubular 
thickenings,  and  that  the  yelloiv  or  mixed  granular  kidneys  have,  in 
addition  to  these  changes,  interstitial  small-celled  growths  and  epithelial 
proliferation. 

Patmolouy. — It  is  in  connection  with  the  cirrhotic  kidney  tliat  impor- 
tant differences  of  opinion  have  arisen  regarding  patholog'ical  questions. 
With  respect  to  its  niitnre  and  mode  of  origin,  many  German  authorities 
consider  it  as  being  merely  a  later  stage  of  the  large  white  kidney, 
which,  if  it  only  lasts  long  enough,  will  become  atrophied  and  granular ; 
and  some  of  their  pathologists  describe  several  stages  in  the  progress  of 
the  morbid  changes.  Though  recognizing  the  fact  that  this  variety  of 
kidney  may  in  course  of  time  l)ecome  contracted  and  granular,  yet  most 
English  wi'iters  are  of  opinion  that  the  true  cirrhotic  kidney  does  not  so 
originate,  but  that  it  is  the  result  of  chro)iic  interstitial  neplwitis,  attended 
with  a  cellular  infiltration  of  the  intertubular  connective  tissue,  the  new 
growth  being  gradually  transformed  into  a  fibrillated  structure,  which 
■contracts,  and  compresses  the  renal  structures.  Some  pathologists  main- 
tain that  the  process  begins  in  the  glomeruli,  being  similar  to  what  takes 
place  in  glomerulo-nejihritis,  only  much  more  chronic  in  its  development ; 
and  that  it  may  subsequently  spread  more  or  less  into  the  intertubular 
tissue,  but  not  necessarily,  the  contraction  being  mainly  due  to  atrophy  of 
the  renal  structures  in  the  most  typical  form  of  the  disease.  Dr.  George 
Johnson,  however,  considers  that  the  epithelial  cells  are  first  affected, 
undei'going  degeneration  in  consequence  of  having  to  perform  unusual 
excretory  work.  Dr.  Dickinson  believes  that  the  disease  begins  sujDcr- 
ficially,  immediately  under  the  capsule,  and  gradually  extends  inwards. 

Before  alluding  to  an  important  view  held  as  to  the  pathology  of  the 
cirrhotic  kidney,  it  will  be  convenient  to  consider  more  particularly  the 
morbid  conditions  of  the  heart  and  arteries  which  may  be  induced  by 
Bright's  disease,  and  which  are  found  with  special  frequency  associated 
with  the  contracted  kidney.    It  must  be  borne  in  mind  that  the  heart 
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may  be  pi-imarily  diseased,  and  by  inducing  meclianical  congestion  may 
lead  to  organic  changes  in  the  kidneys,  ending  in  contraction  and  atrophy. 
Again,  independent  affections  of  the  cardiac  valves  may  co-exist  with 
renal  disease  ;  or  they  may  be  the  consequence  of  endocarditis  compli- 
cating Bright's  disease.  The  special  condition  to  which  attention  must  he 
directed,  however,  is  cardiac  hypertrophy,  especially  involving  the  left 
ventricle,  which  is  believed  to  be  the  direct  secondary  result  of  the  renal 
disease.  There  can  be  no  doubt  but  that  this  condition  of  the  heart  does 
arise  in  many  cases  of  chronic  Bright's  disease,  and  the  question  is,  how 
is  it  originated  ?  Formerly  it  was  atti'ibuted  entirely  to  the  unhealthy 
state  of  the  blood,  which  was  supposed  to  affect  the  action  of  the  heart, 
or  to  increase  the  arterial  tension,  the  small  vessels  resisting  its  passage. 
Dr.  George  Johnson  made  the  important  discovery  that  the  walls  of  the 
small  arteries,  not  only  in  the  kidneys,  but  also  in  various  other  struc- 
tures throughout  the  body,  become  greatly  thickened.  This  eminent 
observer  maintains  that  the  arteries  contract,  and  oppose  the  passage 
into  the  tissues  of  the  unhealthy  blood  associated  with  Bright's  disease, 
with  consequent  rise  in  arterial  tension  ;  and  that  this  is  followed  by 
hypertrophy  of  their  muscular  coat,  which  is  the  cause  of  the  thickening 
of  their  walls.  Dr.  Gowers  thinks  thathis  ophthalmoscopic  observations 
as  to  the  contraction  of  the  retinal  vessels  afford  a  direct  proof  in  favour 
of  the  first  part  of  this  theory.  Owing  to  the  condition  of  the  arteries 
it  is  supposed  that  the  walls  of  the  heart  become  also  hypertrophied,  in 
order  to  overcome  the  resistance  thus  offered. 

The  late  Sir  William  Gull  and  Dr.  Sutton  have  denied  that  the 
thickening  of  the  small  arteries  is  due  to  muscular  hypertrophy ;  and 
their  observations  led  them  to  the  conclusion  that  these  vessels,  as  well 
as  the  capillaries  throughout  the  body,  become  the  seat  of  a  peculiar 
hyalin-Jihroid  change,  which  leads  to  thickening  of  their  walls,  with 
loss  of  elasticity,  and  they  have  attributed  the  cardiac  hypertrophy  to 
this  arterio-capiilary  fibrosis,  as  it  is  termed.  On  these  observations 
they  have  founded  another  view  as  to  the  pathology  of  the  granular 
kidnej",  namely,  that  it  is  hwt  a  part  of  a  general  morbid  condition, 
beginning  in  the  smaller  vessels  and  affecting  these  throughout  the 
body,  which  leads  to  atrophy  of  the  tissues.  According  to  this  view 
the  vascular  changes  outside  the  kidneys  are  not  the  secondary  result 
of  the  renal  disease,  but  merely  a  part  of  the  general  disorder. 

The  late  Dr.  Mahomed  maintained  that  high  arterial  pressure 
occurriiig  in  young  and  apparently  healthy  persons,  independent  of 
renal  disease,  will,  if  it  remains  as  a  chronic  condition,  pi-oduce  the 
cardio-vascular  changes  of  Bright's  disease,  and  that  the  red  gramdar 
kidney  is  thus  pi-oduced,  this  being  unattended  with  albiiininuria.  In  a 
further  stage  the  yellow  or  mixed  granular  kidney  is  produced,  with 
albuminuria. 

Symptoms. — The  contracted  kidney  may  be  clinically  latent  for  a  very 
long  period.  As  regards  the  urine,  this  is  as  a  riale  abundant,  being  in 
some  cases  very  copious  ;  of  light  colour  and  low  specific  gravity;  while 
it  contains  comparatively  little  albumin,  or  even  none  at  all  at  times ; 
there  being  also  but  few  or  no  casts,  which  are  chiefly  hyaline  or  gramdar, 
with  but  little  epithelium  or  fat.  At  the  close  the  urine  often  becomes 
very  scanty  or  suppressed.  Micturition  is  frequent  in  many  cases, 
especially  at  night.  Dropsy  is  absent  in  a  considerable  number  of  cases 
from  first  to  last,  and  generally  is  but  slight,  or  is  only  observed  at 
intervals,  or  in  the  later  stages  of  the  disease.     The  skin  is  dry  and 
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harsh,  but  does  not  exhil)it  the  peculiar  jiale  ixnd  pasty  aspect ;  while  the 
face  has  often  a  sallow  and  pinched  appearance.  In  most  cases  there  is 
marked  languor  and  debility,  with  constitutional  cachexia,  and  patients 
ai-e  mentally  depressed  and  hypochondriacal.  Digestive  disturbances 
are  frequently  very  prominent.  Cardiac  hypevti'ophy,  with  changes  in 
the  vessels,  are  specially  liable  to  occur  in  connection  with  the  granular 
kidney,  and  in  time  the  heart  is  likely  gTadually  to  fail  from  degenei-a- 
tion  ;  the  pulse  is  of  high  tension  ;  and  palpitation  is  often  a  prominent 
symptom.  A  vessel  may  give  way,  and  cause  apoplexy.  Urjemic  pheno- 
mena are  of  common  occurrence,  such  as  headache,  giddiness,  twitchings 
of  muscles,  disorders  of  vision,  severe  neuralgia,  or  asthmatic  attacks ; 
and  m-a?mic  convulsions  often  supervene.  Hajmorrhages  frequently 
take  place,  such  as  epistaxis,  or  hfematemesis,  and  there  ma}'  be 
abundant  hiijmaturia.  Retinal  hasmorrhages  and  albuminui-ic  retinitis 
are  often  present ;  but  amaurosis  may  occur  without  an}'  obvious 
ophtlialmoscopic  changes.  Such  complications  as  pleui'isy,  pneumonia, 
bronchitis,  or  pericarditis  may  arise,  and  cause  a  fatal  termination,  but 
these  are  said  by  some  authorities  to  be  less  frequent  in  connection  with 
the  gi-anular  than  with  the  large  white  kidney. 

3.   Fatty  Kidnev. 

Fatty  changes  are  obsei-ved  in  connection  with  all  forms  of  Bi'ight's 
disease,  but  it  is  affirmed  that  the  kidney  may  become  primarily  the  seat 
of  a  fatty  infiltration,  the  renal  cells  being  loaded  with  fat,  the  liver 
being  in  most  cases  affected  at  the  same  time.  Dr.  George  Johnson 
applies  the  terms  simple  fat  Iddii.eij  or  general  fatty  inf  lfratiuii  of  the 
kidney  to  this  condition.  It  is  stated  that  it  may  be  associated  with 
any  of  the  usual  causes  of  fatty  infiltration.  The  kidneys  are  frequently 
enlarged,  theii.'  cortical  substance  being  uniformly  pale  or  mottled  with 
red,  and  occasionally  ha^nioi'rhagic  spots  are  observed.  The  consistence 
is  diminished,  the  kidney  having  often  an  oedematous  feel  and  appear- 
ance. The  microscope  shows  uniform  distension  of  the  i^enal  cells  with 
oil.  There  may  be  albuminuria  and  other  symptoms  of  renal  disease, 
but  genei'ally  no  obvious  signs  of  functional  derangement  of  the  kidneys 
are  obsei'ved  (Johnson). 

4.    Lakdaclcous  or  AfjEUMiNOiD  Kidney. 

Many  writers  classify  tlie  Inrdaceoiis  Icidnmj  as  a  form  of  Briglit's 
disease,  but  others  object  to  this  arrangement,  and  discuss  it  as  an 
independent  disease.  It  will  be  convenient,  however,  to  consider  the 
morbid  change  in  the  present  connection.  Its  a'tiology  and  fathology  ai'e 
those  of  the  general  disease  as  a  rule  ;  but  rare  instances  have  been  n)et 
with  in  which  the  condition  is  limited  to  one  kidney,  which  has  been  the 
seat  of  calculous  pyelitis. 

Anatomical  Chakactkks. — There  is  by  no  means  an  agreement  in  the 
descriptions  given  by  different  observers  as  to  the  appeai-ances  presented 
by  albuminoid  kidneys.  Dr.  Grainger  Stewart  recognizes  three  stages 
of  the  disease,  in  the  first  stage  the  vessels  only  being  affected ;  in  the 
second  the  renal  tissues  being  infiltrated  with  the  albuminoid  material, 
and  many  of  the  tubules  blocked  with  it ;  and  in  the  third  the  organ 
being  atrophied  and  contracted.  Dr.  Dickinson  describes  a  somewhat 
aualogous  course  of  morbid  chano-es.    When  the  disease  is  marked,  the 
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kidnej^a  are  enlarged  and  pale,  and  their  surface  is  smooth,  the  capsule 
separating  readily.  The  consistence  is  very  tough  and  hard.  A  section 
is  sharp-cut,  and  shows  the  cortical  substance  to  be  pale,  anaemic,  waxy, 
and  translucent,  often  dotted  over  with  glistening  spots,  which  correspond 
to  the  infiltrated  Malpighian  bodies,  in  which  the  deposit  first  occurs. 
The  pyramids  seem  natural  generally.  The  usual  chemical  reactions 
characteristic  of  albuminoid  material  are  yielded.  The  renal  cells  are 
often  cloudy,  withered,  or  fatty,  but  it  is  stated  that  they  do  not  afford 
the  tests  of  albuminoid  deposit.  Transparent  hyaline  moulds  are  found 
in  some  of  the  tubules.  In  the  advanced  stage  the  affected  organs  may 
become  much  atrophied  and  irregular.  In  a  case  observed  by  Dr. 
Stewart  the  kidneys  were  found  after  death  to  weigh  two  and  a  half 
ounces  each  ;  the  tubes  were  wasted,  the  Malpighian  bodies  were  large 
and  waxy,  and  closely  grouped  together,  the  fibrous  tissue  was  relatively 
moi'e  abundant  than  in  the  healthy  organ,  but  the  capsules  were  at  all 
points  readily  separable,  and  the  organs  did  not  present  the  appearances 
characteristic  of  cirrhosis.  Some  writers  deny,  however,  that  such 
marked  contraction  can  take  place  in  cases  of  simple  albuminoid  disease 
of  the  kidney,  but  that  it  is  due  to  a  simultaneous  or  previously  existing 
cirrhotic  pi'ocess.  With  rare  exceptions,  both  kidneys  are  involved  in 
lardaceous  disease.  Lardacein  has  been  obtained  from  the  affected 
structures. 

Symptoms. — There  is  also  much  difference  of  opinion  as  to  the  clinical 
signs  of  albuminoid  disease  implicating  the  kidneys,  and  some  writers 
maintain  that  they  are  very  variable  in  different  cases.  Dr.  Stewart 
affirms  that  when  the  disease  is  simple  and  uncomplicated,  he  has 
invariably  found  the  symptoms  distinct  and  uniform  throughout.  '  There 
is  polyui-ia,  the  urine  being  very  copious,  pale,  and  watery,  depositing 
scarcely  any  sediment,  and  of  low  specific  gravity,  varying  from  1005  to 
1012  or  1015.  The  reaction  is  said  to  be  nearly  neutral.  At  first 
albumin  is  either  absent  altogether,  or  is  present  only  in  very  small 
quantity ;  later  on  it  increases,  and  often  becomes  exceedingly  abundant ; 
the  amount  passed  on  successive  days  may  be  very  variable.  Paraglo- 
bulin  often  exceeds  the  sei'uin -albumin.  Cases  have  been  described  in 
which  there  was  no  albuminuiia  throughout,  and  Dr.  Stewart  states 
that  this  happens  in  rare  instances.  The  urine  presents  little  or  no 
sediment,  but  there  may  be  a  fine  white  deposit.  Very  few  casts  are 
present,  consisting  mainly  of  the  small  hyaline  and  finely  granular 
varieties  ;  there  may  be  some  epithelial  scales  upon  them,  or  these  may 
be  separate,  being  usually  wasted,  or  containing  oil-globules.  The 
epithelial  particles  occasionally  yield  the  reactions  of  albuminoid  material. 
Dropsy  is  absent,  or  almost  completely  absent,  throughout.  Cardiac 
changes  are  also  wanting  or  comparatively  slight ;  and  uraemic  pheno- 
mena are  raz'e.  Owing,  however,  to  the  fi'equent  association  of  albu- 
minoid disease  with  other  forms  of  Bright's  disease,  the  symptoms  are 
liable  to  be  much  modified.  If  chronic  inflammatory  changes  set  in,  the 
urine  becomes  much  diminished  in  quantity,  and  its  specific  gravity 
raised ;  while  there  may  be  much  sediment,  with  numerous  large  hyaline 
and  granular  casts.  Dropsy  also  supervenes,  and  may  be  very  consider- 
able, this  symptom  likewise  occurring  in  cases  in  which  albuminoid 
disease  is  grafted  upon  previous  inflammatory  disease.  There  will 
usually  be  evidences  of  this  condition  affecting  other  organs  ;  and  its 
general  symptoms  will  also  be  present,  often  to  a  marked  degree. 
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.5.  Mixed  Forms. 

It  need  only  be  remarked  here  that  kidneys  are  sometimes  met  with 
pi'esentino'  combinations  of  the  morbid  changes  just  described.  Thus, 
there  may  be  an  evident  combination  of  the  interstitial  and  tubal  forms 
•of  disease  ;  or  of  lardareous  disease  with  either  of  these  forms.  As  ah-eady 
remaiked, /af /•(/  changes  are  common  in  all  forms  of  Briglit's  disease. 

General  Diagnosis,  Prognosis,  and  Treatment. 

1.  Diagnosis. — The  existence  of  one  or  other  form  of  chi'onic  Bright's 
disease  is  often  quite  evident  from  tlie  history  of  the  case  ;  and  fi-om 
tlie  sijiiijjtoms  present,  the  characters  of  the  urine  being  especially  im- 
portant. Albuminuria  may  be  the  only  sign  of  renal  mischief,  and 
therefore  it  is  most  desirable  to  adopt  a  routine  practice  of  examining 
the  urine,  especially  if  an  individual  is  persistently  out  of  health  without 
any  obvious  cause,  or  suffers  habitually  from  dyspeptic  symptoms,  from 
headache  or  giddiness,  from  severe  neuralgia,  or  from  cardiac  disturb- 
ance. Of  course  it  must  be  remembered  that  albuminuria  maj^  be  due 
to  other  causes  besides  renal  disease,  and  especially  to  cai'diac  disease 
obstructing  the  venous  circulation,  or  to  admixture  of  albuminous  fluids  ; 
-and  also  that  this  symptom  may  be  absent  in  serious  forms  of  kidney 
mischief.  Careful  microscopic  examination  is  necessary,  in  order  to 
discover  casts  or  I'enal  epitlielium,  if  these  elements  are  present.  Tlie 
ophthalmoscope  is  highly  important  in  diagnosis  in  some  cases,  and  its 
employment  has  not  unfrequently  been  the  means  of  revealing  Bright's 
disease  where  it  was  previously  unsuspected.  The  pulse  also,  or  the 
signs  revealed  on  examination  of  the  heart,  often  di-aw  attentitjn  to  the 
existence  of  renal  disease. 

The  diagnosis  between  the  different  varieties  of  chronic  lii'iglit's 
disease  is  founded  upon  the  conditions  under  which  they  sevei'all}'  arise  ; 
and  upon  their  special  symptoms,  which  have  already  been  ]>()iuted  out. 
The  stage  of  degenei'ation  of  the  kidneys,  and  the  actual  clnxnges  wliicli 
are  going  on,  may  often  be  determined  with  much  accuracy  by  a  cai'eful 
observation  of  the  microscopic  elements.  The  development  of  an  acute 
inflammat(3ry  affection  or  of  urajmic  symptoms  in  the  course  of  chronic 
Bright's  disease  not  previously  known  to  exist,  may  prove  very  puzzling. 
The  rule  of  always  examining  the  urine  will  generally  lead  to  the  detec- 
tion of  the  renal  affection  undei'  such  circumstances. 

2.  PiiOGNOsis. — The  prognosis  in  chronic  Briglit's  disease,  while 
•always  more  or  less  unfavoui-able,  differs  much  in  different  cases.  The 
teimiuatioii  is  most  r;ipid  in  connection  with  the  large  white  kidney, 
but  much  will  depend  on  the  exact  nature  and  extent  of  tlie  chaiiges  in 
the  kidneys,  as  revealed  by  the  urine.  Patients  suft'ering  from  this 
affection  may  live  for  many  years,  and  may  even  eiijoj'  comjiaratively 
good  health.  The  cii'cumstances  which  render  the  prognosis  more  un- 
favourable are  a  prolonged  duration  of  the  disease;  steady  diminution 
in  the  quantity  of  the  urine,  without  corresponding  increase  in  density  ; 
excessive  albuminuria,  witli  almndant  granular  and  fatty  casts  or  (jil- 
globules ;  extensive  dropsy,  with  serous  eft'usions ;  obstinate  di-_yness 
■nf  the  skin;  marked  cardiac  hypertrophy  and  vascular  changes;  per- 
sistent dyspepsia  or  disturbances  of  the  bowels  ;  and  constant  pj'i-exia. 
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It  is  remai'kable,  however,  how  much  improvement  in  symptoms  may 
be  brought  about  in  some  apparently  hopeless  cases.  There  is  always 
a  clanger  at  any  moment  of  the  supervention  of  urcemia ;  of  acute  exa- 
cerbation of  the  kidney  disease ;  or  of  inflammatory  complications,  the 
last  being  very  easily  set  up,  and  being  much  more  grave  than  in 
healthy  persons.  Patients  suffering  from  Bright's  disease  are  exti^emely 
unfavourable  subjects  for  injuries  or  operations. 

3.  Treatment. — Chronic  Bright's  disease  requires  very  careful  and 
varied  management,  and  it  is  difficult  to  indicate  any  definite  line  of 
treatment  which  shall  be  applicable  to  all  its  forms.  At  the  same  time 
there  are  certain  general  principles  to  be  followed  out,  to  which  attention 
will  now  be  directed. 

a.  It  is  vei"y  important  to  find  out  the  cmise  of  the  disease,  and  to 
remove  this  if  possible,  such  as  abuse  of  alcohol,  constant  exposui-e,  or 
suppuration  setting  up  albuminoid  disease.  &.  Hygienic  and  dietetic 
management  demands  carefiil  and  constant  attention.  In  those  cases 
in  which  there  is  merely  albuminuria  this  is  often  all  that  is  needed. 
The  patient  must  be  completely  clad  in  flannel,  and  avoid  exposure, 
especially  to  cold  or  wet  weather,  as  well  as  to  anything  likely  to  cause 
a  chill ;  and  should  take  moderate  exercise  daily,  but  any  undue  fatigue 
or  exei'tion  should  be  avoided,  as  well  as  mental  Avork,  excitement,  or 
worry.  If  possible,  a  residence  in  a  tolerably  warm,  equable,  and 
sheltered  district  is  advisable ;  or  a  temporaiy  change  to  such  a  district 
should  be  recommended,  especially  dming  the  colder  season.  A  sea- 
voyage  is  sometimes  highly  beneficial  iu  cases  not  far  advanced.  It 
is  very  necessary  to  keep  up  a  free  action  of  the  skin,  by  means  of 
warm  baths  with  friction,  or  it  may  even  be  advisable  to  employ 
occasionally  a  hot-air  or  Turkish  bath.  The  diet  requires  supervision, 
and  should  be  of  a  simple  but  nutritious  and  digestible  kind,  though 
it  is  necessary  to  restrict  more  or  less  the  consumption  of  nitrogenous 
elements  of  food,  and  in  some  cases  the  dietary  should  be  almost  entirely 
vegetarian.  The  quantity  of  food  taken  should  also  be  limited  to  the 
actual  needs  of  the  patient.  Milk  may  usually  be  taken  in  large 
quantities ;  and  skimmed-milk  has  been  specially  recommended  in  the 
treatment  of  Bright's  disease.  I  am  acquainted  with  more  than  one 
case  in  which  I'emarkable  benefit  was  derived  from  the  prolonged  use  of 
an  absolute  milk  diet.  Dr.  Embleton  found  that  some  of  the  milk  may 
be  taken  as  curds  and  whey.  It  is  best  to  begin  with  skimmed-milk,  as 
this  is  more  likely  to  agree,  and  gradually  to  replace  it  with  unskimmed- 
milk.  Stimulants  had  better  be  avoided,  as  a  rule,  but  light  wines  in 
moderation,  or  a  glass  of  good  bitter  ale,  do  good  in  some  cases.  Tea 
and  coffee  are  usually  injurious,  and  must  be  given  up.  The  bowels 
must  be  kept  well-opened  daily,  and  the  digestive  functions  maintained 
in  good  order,  c.  Treatment  directed  to  the  constitutional  state,  and  the 
condition  of  the  hlood,  is  of  the  utmost  value.  The  administration  of 
iron,  regularly  and  perseveringly  carried  out,  often  produces  the  most 
beneficial  results,  in  the  way  of  improving  the  state  of  the  blood  and 
general  system.  If  it  can  he  taken,  the  tincture  of  perchloride  is  the 
best  preparation,  but  the  saccharated  cai'bonate,  ferrum  redactum, 
syrup  of  iodide  or  phosphate,  ammonio- citrate,  or  citrate  of  iron  and 
quinine  are  also  very  useful.  Among  other  conditions  affecting  the 
constitution  which  require  special  attention  in  chronic  Bright's  disease 
are  phthisis;  albuminoid  disease;  gout;  and  saturnism,  d.  Some 
authorities  consider  it  desirable  to  diminish  the  amount  of  albumin 
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discliai'g't'd  in  cases  of  Bi'ight's  disease,  by  means  of  the  agents  pi'e- 
viously  mentioned,  e.  Di'opsy  is  one  of  the  principal  symptoms  calling 
for  interference  in  a  lai-ge  proportion  of  cases  of  Bright's  disease. 
Purgatives  and  baths  are  chiefly  to  be  reliecl  iipon  for  its  removal. 
Among  the  former,  compound  jalap  powder,  elaterinm  oi'  elaterin,  and 
gamboge  are  the  most  serviceable.  Jaborandi  or  subcutaneous  injection 
of  pilocarpine  may  also  be  useful  as  diaphoretics.  Some  practitioners 
give  solution  of  acetate  of  ammonium  freely  with  iron,  to  act  as  a 
diapltoretic ;  others  recommend  James's  or  Dover's  powder.  Opinions 
are  much  divided  with  regard  to  diuretics,  both  as  to  the  propriety  of 
giving  them,  and  as  to  those  which  arc  mf)st  efficacious.  In  my  ex- 
perience certainly  they  are  not  of  much  use  as  a  rule,  and  may  do 
considerable  harm.  Copaiba  or  its  resin,  and  caffein  have  been  used 
with  advantage  in  some  cases.  Dr.  Leech  has  found  the  best  results 
fi'om  saline  diiiretics,  especially  tartrate,  bitarti'ate,  and  acetate  of  potas- 
siuin.  From  iodide  of  potassium  he  has  obtained  no  definite  effects. 
Digitalis  and  caffein  he  found  much  less  useful  than  in  cardiac  dropsj". 
The  inhalation  of  oil  of  juniper  appeared  to  give  better  results  than  its 
administration  by  the  mouth.  In  extreme  dropsy  aciTpunctnre,  the 
use  of  Southey's  trochars,  or  free  incisions  into  the  skin  of  the  legs  or 
scrotum  may  be  required.  Great  care  is  necessary  when  carrying  out 
these  measures,  in  order  to  guard  against  erysipelas,  which  may  be 
prevented  by  frequently  changed  antiseptic  applications  ;  and  by 
sponging  the  parts  well  before  each  application  is  made.  Particulai- 
care  is  needed  to  avoid  pressure  upon  dropsical  parts,  or  their  irj'itation  by 
the  contact  of  urine.  Among  other  symptoms  which  are  likely  to 
require  treatment  are  those  indicative  of  dyspepsia ;  vomiting ;  de- 
rangement of  the  bowels  :  cardiac  and  vascular  distui'bances  ;  ha>moi-- 
rhages  ;  headache,  vertigo,  or  neuralgia  ;  and  ura>mic  phenomena. 
Nitro-glycerine  has  been  specially  recommended  to  relieve  arterial 
tension.  Iodide  of  potassium  has  been  also  given,  with  the  view  of 
diminishing  _the  cardiac  action,  and  checking  hyperplasia  of  the  inter- 
stitial tissue  in  the  granular  kidney.  Bichloride  of  merciTry  in  miiiute 
doses,  and  double  chloride  of  gold  and  sodium,  have  been  advocated  for 
the  latter  purpose.  Hfemorrhages  may  prove  very  troublesome,  and 
loss  of  blood  from  severe  epistaxis  may  necessitate  transfusion. 
The  remai-ks  made  under  acute  Bright's  disease  with  reference  to 
inflammatory  complications  apply  likewise  to  the  chronic  forms  of  the 
disease.  /.  It  is  necessary  to  warn  patients  suffering  from  Bright's 
disease  against  the  dangers  to  which  they  ai'e  exposed  ;  and  to  impress 
upon  them  the  necessity  of  paj'ing  strict  attention  to  the  hygienic 
matters  already  mentioned.  Should  cardiac  hypertrophy  be  set  up. 
with  changes  in  the  vessels,  the  danger  of  the  occu]'i-ence  of  cerebral 
hajmorrhage  should  be  borne  in  mind. 
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Chapter  LXIII. 
ON"  CERTAIN"  RARE  DISEASES  OF  THE  KIDNEYS. 

I.  Cancerous  and  other  Growths. 

Etiology  and  Pathology. — Of  rare  occurrence,  renal  cancer  may  be 
pri'inary  or  secondary.  It  is  most  frequent  in  yery  young  children,  or  in 
elderly  people ;  and  in  males.  The  variety  met  with  is  in  the  large 
majority  of  cases  eiicephaloid ;  in  exceptional  cases  scirrhus  and  colloid 
have  been  noticed,  or  papilloma  or  epithelioma  in  connection  with  the 
mucous  membrane  of  the  renal  pelvis,  the  last-mentioned  being  very  rare. 
Mixed  growths  are  sometimes  observed,  the  most  frequent  being  a 
combination  of  encephaloid  with  sarcoma.  Fatty  cancer  (carcinoma 
lipomatosum)  has  been  described  in  rare  instances.  A  malignant  growth 
in  the  kidney  is  always  in  the  nodular  form  when  secondary  ;  but  when 
primary  it  may  be  either  nodular  or  infiltrated.  Secondary  cancer  does 
not  attain  any  large  size ;  but  primary  cancer  frequently  grows  to 
enormous  dimensions,  usually  giAdng  rise  to  an  irregular  tumour.  The 
consistence  varies  considerably,  being  sometimes  very  soft  and  almost 
fluctuating,  while  it  is  rarely  uniform  throughout.  Haemorrhage,  soften- 
ing, degeneration,  and  suppuration  are  liable  to  occur  in  the  growth, 
The  part  of  the  kidney  which  is  not  implicated  is  generally  atrophied 
from  pressure,  or  otherwise  altered.  Thickening  of  the  capsule,  and 
adhesions  to  neighbouring  parts  ai-e  generally  observed ;  while  adjoining 
structures  are  frequently  compressed,  displaced,  or  destroyed  by  pressure, 
the  colon  always  lying  in  front  of  the  tumour.  The  jselvis  of  the  kidney 
and  the  ureter  are  often  involved.  In  the  great  majority  of  cases  only 
one  kidney  is  affected.  Secondary  deposits  are  common,  especially  in 
the  neighbouring  glands  ;  and  the  gi^owth  may  invade  the  vena  azygos 
or  inferior  vena  cava,  portions  of  it  being  thus  conveyed  into  the 
general  circulation. 

Symptoms. — The  important  clinical  signs  of  renal  cancer  are  severe 
pain  in  the  lumbar  region,  generally  shooting  towards  the  hypochondrium 
and  thigh  or  in  some  other  direction,  and  subject  to  remissions  or  inter- 
missions ;  tenderness  ;  haematuria,  in  many  cases  profuse  and  irregularly 
intermittent,  occurring  without  any  obvious  cause  ;  and  the  presence  of 
a  renal  tumour.  The  special  characters  of  this  tumour  are  the  rapidity  of 
its  growth,  and  the  great  size  which  it  may  attain,  especially  in  childi-en  ; 
its  absolute  immobility;  as  a  rule  its  irregularly  lobular  feel;  audits 
more  or  less  firm  though  unequal  consistence.  Occasionally  there  is  an 
obscure  sense  of  fluctuation  over  some  parts  of  the  tumour.  In  some 
cases  the  superficial  veins  over  it  are  much  enlarged;  and  it  has  been 
known  to  present  pulsation.  Symptoms  may  arise  from  the  interference 
of  the  growth  with  surrouiiding  structures.  Acute  intestinal  obsti-uc- 
tion  may  take  place  from  pressure ;  and  dilatation  of  the  stomach  has 
followed  compression  of  the  duodenum.  The  detection  of  cancer-cells  in 
the  urine  has  been  considered  important  in  diagnosis,  but  several  excel- 
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lent  obsc'i'vei's  deny  the  possibility  of  recognizing  these  structures. 
Marked  emaciation  and  debility,  Avitli  signs  of  the  canceious  cachexia, 
are  frequently  observed ;  and  there  may  be  evidences  of  cancer  in  other 
parts- of  the  body.  The  course  of  the  dis-ease  is  very  rapid  in  children, 
but  comparatively  chronic  in  adults.  There  may  be  no  symptoms  in 
secondary  cases. 

Many  of  the  growths  formerly  recognized  as  cancerous  are  now 
referred  to  the  class  of  sarcomata,  and  amongst  the  varieties  desci-ibed 
are  adeno-sarcoma,  glioma,  myosarcoma,  and  melanotic  sarcoma.  They 
have  been  classed  as  congenital  and  adult;  and  are  either  extra-renal, 
spi-eading  to  the  kidney  from  without,  or  sub-capsular,  originating  imme- 
diately beneath  the  capsule.  Other  gi'owths  veiy  exceptionally  found 
in  the  kidneys  are  osseous  tumours  ;  fibroma ;  lipoma ;  enchondroma ; 
adenoma  and  lymphadenoma  ;  and  syphilitic  gummata.  Some  of  these 
may  foi'm  an  evident  tnm(~)ur. 

II.   TUBERCUI,A1;   DlSKASK — ScitOFUl.OUS  KiDNEY. 

^TiOLOCY  ANH  Patiiolou Y. — Tliei'c  are  three  classes  of  cases  in  which 
tubercle  is  found  in  connection  with  the  renal  apparatus,  namely: — 1.  As 
a  part  of  acute  miliary  tuberculosis,  the  kidneys  being  studded  with  grey 
granulations.  2.  Secondary  to  tubercular  disease  in  the  lungs  or  other 
organs,  when  it  does  not  usuallj'^  give  rise  to  any  local  symptoms.  3.  As 
a  primary  formation,  generally  involving  the  kidneys,  their  pelves  and 
ureters,  the  bladder,  and  sometimes  the  urethra ;  and  being  not  uncom- 
monly associated  in  the  male  with  deposits  in  the  prostate  gland,  testes, 
or  vesiculas  seminales.  The  last  constitutes  much  the  most  important 
group  of  cases.  In  the  kidneys  tubercle  is  seen  at  first  in  the  form  of 
grey  or  yellow  nodules,  occupying  the  cortex,  which  afterwards  coalesce, 
become  caseous,  and  bi'eak  down,  forming-  irregular  abscess-like  cavities, 
which  burst  into  the  urinary  passages,  discharging  disintegrated  tuber- 
culous matter  and  pus.  Generally  both  kidneys  are  implicated  ;  and 
they  are  frequently  extensively  or  completely  destroyed.  In  the  pelvis 
and  ureter  the  growth  starts  in  the  submucous  tissue,  whei'C  it  forms 
granules,  and  ultimately  inflammation  of  the  overlying  membrane  is 
excited,  ending  often  in  extensive  ulceration  and  destruction.  Occa- 
sionally one  ureter  becomes  completely  rigid,  and  its  canal  is  blocked 
tip,  leading  to  pyo-nephiosis.  Tubercle-bacilli  have  been  detected  in 
connection  with  the  tubercular  lesions. 

Symptoms. — Du]-ing  the  early  period  pr(V»frrf/  reval  fn.herculosis  may 
be  indicated  by  a  dull  pain  in  the  region  of  the  kidneys,  with  frequent 
mictni'ition.  The  important  symptoms,  however,  are  those  of  chi'onic 
pyelitis  or  pyo-nephi'osis,  often  associated  with  symptoms  of  cystitis  : 
great  wn sting,  debility,  and  hectic  fever ;  and  in  time  signs  of  implication 
of  the  lungs,  intestines,  or  other  organs.  The  ui'ine  is  almost  always 
deficient ;  slightly  acid  ;  and  contains  abundance  of  pus,  frequently  a 
little  blood,  but  not  in  any  large  quantity,  extra-i'enal  epithelium  cells, 
much  granular  detritus,  and  in  some  cases  connective-tissue  or  elastic 
fibi'es.  If  the  ureter  is  blocked  up.  a  painful  fluctuating  tumour  forms 
in  the  corresponding  renal  region,  which  may  subside,  with  coincident 
appearance  of  much  pus  in  the  urine,  should  the  obsti'uction  be  removed. 
Ura'^mia  is  liable  to  arise  if  both  kidneys  are  affected. 
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III.  Parasitic  Growths. 

1.  Occasionally  one  kidney,  especially  the  left,  is  tlie  seat  of  a  hydatid 
tumoitr,  wliich  may  ultimately  attain  a  great  size.  It  tends  to  burst  into 
the  renal  passages,  its  contents  escaping  with  the  urine  ;  very  rai-ely  it 
opens  in  some  other  direction ;  or  it  may  undergo  any  of  the  changes  to 
which  hydatid-cysts  are  liable. 

Symptoms. — There  maybe  none  throughout.  The  most  prominent  sign 
of  hydatid  disease  of  the  kidney  is  the  existence  of  a  renal  tumour; 
rounded  in  form,  though  often  somewhat  irregular  and  lobulated ; 
having  an  elastic  or  more  or  less  fluctuating  feel ;  and  occasionally 
yielding  hydatid-fremitus.  As  a  rule  there  are  no  renal  symptoms. 
Should  the  cyst  burst  into  the  urinary  passages,  important  symptoms 
generally  arise,  namely,  those  of  one,  or  more  commonly  of  several 
intermittent  attacks  of  nephritic  colic,  due  to  the  escape  of  the  vesicles 
by  the  ureters ;  preceded  by  a  sharp  pain  in  the  renal  region,  and 
occasionally  by  a  sense  of  something  having  burst ;  and  followed  by  signs 
of  the  passage  of  the  hydatids  along  the  urethra,  that  is,  by  great  pain 
to  the  end  of  the  penis,  and  constant  desire  to  pass  ui'ine,  with  more  or 
less  retention  ;  and  finally  by  the  appearance  of  the  vesicles  or  their 
remains  in  the  urine,  frequently  accompanied  by  some  blood  or  pus. 
Occasionally  a  cyst  blocks  up  the  ureter,  and  thus  leads  to  hydrone- 
phi'osis.  Inflammatory  symptoms  arise  should  the  tumour  become 
inflamed ;  or  various  symptoms  may  occur  from  its  bursting  in  different 
directions. 

2.  The  cysticercus  cellulosus  has  been  found  in  the  kidneys. 

3.  The  following  entozoa  are  met  with  occasionally  in  connection  with 
the  urinary  organs  : — a.  Bilharzia  hreniatohia.  This  worm  is  found  in  some 
other  structures,  but  is  most  injurious  in  connection  with  the  bladder, 
ureter,  and  pelvis  of  the  kidney,  being  deposited  in  the  minute  veins  of 
the  mucous  membrane  lining  these  parts.  It  belongs  to  the  trematoda, 
being  about  3  or  4  lines  long,  of  soft  texture,  and  bisexual.  The  morbid 
effects  which  it  may  occasion  are  hsjematuria,  it  being,  as  previously 
stated,  regarded  as  the  cause  of  the  endemic  haimaturia  of  certain  hot 
countries  ;  the  formation  of  raised,  injected,  and  ecchymotic  patches  on 
the  mucous  membrane ;  local  inflammation  ending  in  suppuration ; 
obstruction  of  the  ureters,  with  consequent  hydronephrosis  or  pyone- 
phrosis ;  and  the  formation  of  calculi,  owing  to  the  masses  of  ova  form- 
ing a  nucleus  for  urinary  deposits. — h.  Strongylus  yigans.  This  is  a 
nematoid  worm,  resembling  in  general  characters  the  ascaris  lumbricoides, 
but  being  much  larger,  having  a  reddish  colour,  and  presenting  six 
nodular  papilla  about  the  mouth.  It  is  found  in  the  kidney  and  urinary 
passages,  and  necessarily  tends  to  give  rise  to  considerable  distui'bance, 
but  of  no  definite  character,  c.  Pentastoma  denticulatum .  Supposed  to 
be  the  larva  of  a  worm,  this  appeal's  as  a  very  minute  encysted  parasite, 
1^  lines  long,  club-shaped,  with  a  double  pair  of  hooks,  and  devoid  of 
.sexual  oi'gans.  d.  Filaria  sanguinis  lioniinis.  This  parasite  has  already 
been  fully  considered,  in  its  relation  to  chyluria  and  hsematuria. 
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IV.  Cys'lic  Disease. 

Sir  William  Roberts  desci-ibes  the  following  varieties  of  cysts  which 
may  be  met  with  in  connection  with  the  kidney: — 1.  Scattered  cysts  in 
kidneys  otherwise  healthy,  which  now  and  then  attain  a  great  size,  so 
as  to  form  a  11  actuating  tumour.  2.  Disseminated  cysts  in  the  atrophic 
foim  of  Bright's  disease.  3.  Congenital  cystic  degeneration,  -f.  General 
cystic  degeneration  in  adults.  The  last  affects  both  organs,  but  to 
different  degrees.  They  become  much  enlarged,  and  are  converted  into 
a  mass  of  closely  aggregated  but  distinct  cysts,  lodged  in  an  abundant 
matrix  of  connective  tissue ;  varying  much  in  size ;  and  containing 
cithei-  a  limpid  3'ellowish  or  reddish  serum,  or  a  gelatinous  substance, 
this  yielding  albumen  but  not  urinary  ingredients  ;  subsequently  other 
nuiterials  are  often  added.  The  renal  tissue  is  partially  or  almost  com- 
pletely destroyed.  The  cysts  do  not  as  a  rule  open  into  the  pelvis, 
which,  with  the  ureter  and  bladder,  is  usually  quite  healthy.  As  to  the 
origin  of  these  cysts,  they  have  been  attributed  to  dilataticju  of  the 
Malpighian  capsules  ;  or  to  distension  of  limited  portions  of  the  tubales 
which  have  been  obstructed  at  each  end.  Dui-ing  life  this  condition 
may  give  rise  to  a  tumour,  which  is  sometimes  extremely  large.  The 
urine  is  occasionally  increased  in  quantity,  and  is  generally  of  low 
specitic  gravity.  The  fatal  termination  is  often  preceded  by  ursemic 
symptoms. 

V.  Hydronhphrosis — Dr(jpsy  op  the  Kidney. 

Hydronephrosis  may  result  from  any  condition  obstructing  the  ureter. 
It  is  frequently  congenital,  but  may  arise  subsequently  from  rapture  of 
the  ureter  due  to  injuiy;  impaction  of  a  calculus  or  other  body  in  its 
intei'ior  ;  organic  changes  in  its  walls  leading  to  stricture,  such  as  ulcera- 
tion followed  by  cicatrization  ;  or  external  pressure  upon  it  by  a  tumour. 
As  the  result  of  this  obstruction,  the  renal  pelvis  and  the  portion  of  the 
ureter  above  the  impediment  become  dilated  from  accumulation  of  urine  ; 
this  subsequently  causes  flattening  of  the  papilltB,  and  gradual  compres- 
sion and  atrophy  of  the  pyramids  of  the  kidney,  followed  by  wasting  of 
the  cortex,  with  distension  of  the  capsule,  until  ultimately  nothing  may  be 
left  but  a  membranous  sac  containing  fluid,  either  single  or  divided  into 
chambers,  and  sometimes  attaining  an  enormous  size.  The  fluid  consists 
usuallj'  of  altered  urine,  this  being  much  more  watery  than  the  normal 
secretion,  almost  always  a  little  albuminous,  and  sometimes  presenting 
an  admixtui'e  of  blood,  pus,  or  epithelium.  As  a  rule  only  one  kidney  is 
affected,  while  the  healthy  organ  becomes  hyperti'ophied. 

Symptoms. — Evidence  of  some  cause  likely  to  give  I'ise  to  obstructiim 
of  the  ureter  may  help  in  the  recognition  of  hydronephi'osis.  Tiie  only 
positive  sign,  however,  is  the  development  of  a  painless,  soft,  and  moi-e 
or  less  fluctuating  renal  tuiiiour,  which  sometimes  feels  lobulated ;  un- 
accompanied with  any  unusual  characters  of  the  urine.  Occasionally 
the  obstruction  is  removed,  and  the  tumour  suddenly  subsides  with 
copious  discharge  of  urine,  which  is  highly  characteristic  ;  the  sac  may 
afterwards  shrivel  up.  It  may  be  necessary  for  diagnostic  purposes  to 
iTse  an  exploratory  trochar  or  the  as^^ii-ateui-.    The  tumoiir  may  occasion 
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symptoms  by  pressing  on  surrounding  structures.  It  is  a  curious  fact 
that  in  cases  of  double  liydronephrosis  uremic  symptoms  do  not  arise 
for  a  considerable  time,  and  they  are  then  of  an  indefinite  kind.  Most 
cases  ultimately  terminate  fatally  in  various  ways.  In  extremely  i^are 
instances  the  sac  ruptures  spontaneously. 

VI.  General  Diagnosis,  Prognosis,  and  Treatment. 

1.  Diagnosis. — In  most  of  the  rare  affections  just  considered,  the 
chief  matter  in  diagnosis  is  to  determine  the  nature  of  a  tumour  in  the 
renal  region.  It  will  be  well,  therefore,  to  enumerate  all  the  conditions 
to  which  such  a  tumour  might  be  due,  and  they  include  renal  abscess ; 
pyonephrosis  ;  perinephritis ;  a  cancerous  or  other  growth ;  hydatid 
disease ;  hydronephrosis ;  or  cystic  degeneration  of  the  kidney.  The  dis- 
tinctive features  of  these  morbid  conditions  have  been  sufficiently 
pointed  out  in  their  several  descriptions,  the  characters  of  the  enlarge- 
ment, as  well  as  those  of  the  urine,  being  important  elements  in 
diagnosis.  It  may  be  requisite  to  employ  an  exploratory  trochar  or  the 
aspirateur  before  any  positive  conclusion  can  be  arrived  at.  The  tumour 
may  become  so  large  as  to  fill  the  abdomen,  so  that  it  becomes  impossible, 
except  by  the  history,  to  recognize  its  origin ;  and  when  due  to  an 
accumulation  of  fluid,  it  may  come  to  simulate  ascites.  A  renal  tumom- 
may  be  mistaken  for  one  in  connection  with  the  ovary,  uterus,  supra- 
renal capsule,  liver,  spleen,  or  neighbouring  absorbent  glands  ;  or  for  an 
accumulation  of  fasces  in  the  intestines. 

2.  Prognosis. — The  prognosis  of  the  diseases  described  in  this  chapter 
is  very  unfavourable.  Cancer  is  necessarily  fatal.  Accumulations  of 
fluid  in  connection  with  the  kidneys,  especially  if  of  a  purulent  character, 
are  exceedingly  dangerous,  owing  to  their  effects  upon  the  renal  struc- 
ture ;  the  constitutional  disturbance  which  they  often  set  up ;  and  the 
dangers  of  the  supervention  of  uraemia,  or  of  the  discharge  of  the  fluid 
into  the  abdominal  cavity. 

3.  Treatment. — If  anything  can  be  done  for  the  rarer  forms  of  kidnej" 
disease  now  under  consideration,  operative  interfere?ice  is  generally  called 
for.  In  hydronephrosis  the  first  principle  is  to  endeavour  to  remove  the 
obstruction  which  causes  the  retenticm  of  urine,  and  frequent  manipula- 
tion or  shampooing  over  the  renal  region  has  sometimes  been  found 
effectual  for  this  purpose.  If  this  does  not  succeed,  and  there  are  indica- 
tions of  danger,  tapping  must  be  resorted  to,  by  means  of  the  aspirateur 
or  a  small  trochar,  and  the  operation  should  be  repeated  if  necessary. 
Hydatid  tumour  must  be  treated  in  the  same  manner  as  hydatid  disease 
of  the  liver.  The  removal  of  the  kidney  for  cancer  or  other  solid  tumour 
has  been  performed.  Tuhercular  pyelitis  requires  similar  treatment  to 
other  forms  of  this  disease,  the  constitutional  condition  being  attended 
to  at  the  same  time.  How  far  operative  interference  is  justified  must 
be  determined  by  the  circumstances  of  each  particular  case. 
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Chapter  LXIV. 

URINARY  CALCULUS  AND  GRAVPJL. 

The  fall  consideration  of  this  subject  comes  more  appropriately  within 
the  scope  of  surgical  works,  and  here  it  is  only  intended  to  give  a  brief 
outline  of  its  main  facts.  By  gravel  is  meant  very  small  concretions, 
which  are  often  passed  in  the  urine  in  large  numbers. 

Varieties  and  characters  of  Urinary  Calculi. — 1.  Uric  acid. — 
This  is  very  common,  both  in  the  form  of  calculi  and  gravel,  being 
especially  associated  with  the  gouty  diathesis,  and  hence  occurring 
mainly  in  elderly  persons,  and  among  those  of  the  upper  classes.  The 
concretions  are  formed  in  very  acid,  high-coloured,  concentrated  urine. 
They  are  hard  ;  heavy  ;  minutely  tubercular  or  smooth  on  the  surface  ; 
generally  oval  and  compressed ;  as  a  rule  small  or  of  moderate  size ; 
and  variously  coloured  by  iirinary  pigments.  There  may  be  several. 
2.  Urates,  chiefly  consisting  of  urate  of  ammonium  or  sodium.  These 
form  soft,  irregular  concretions,  which  are  deposited  from  acid  urine, 
almost  always  in  the  kidneys,  and  nearly  limited  to  young  children. 
They  are  soluble  in  hot  water.  3.  Oxalate  of  lime  or  Mulberry  calculus. 
— This  variety  is  characterized  by  the  surface  being  rough  and  tuber- 
culated,  like  a  mulberry.  The  calculus  is  of  moderate  size  ;  generally 
sphei  ical ;  very  hard ;  and  dark  brown  or  almost  black  in  colour. 
4.  FhospJiatic  calculi. — The  important  variety  is  the  fusible  calculus,  con- 
sisting of  a  mixture  of  calcic  and  ammonio-magnesic  phosphates.  It  is 
almost  always  formed  in  the  bladder,  and  on  a  nucleus  of  some  other 
material.  There  is  no  limit  to  the  size  to  which  it  may  attain.  The 
texture  is  loose  and  friable,  easily  breaking  down,  and  presenting  a 
chalky  or  earthy  appearance.  Crystals  of  triple  phosphate  often  stud 
the  sui'face.  By  heating  with  the  blow-pipe,  this  calculus  fuses  into  an 
enamel-like  material.  Another  rare  variety  is  the  basic  phosphate  of 
lime  or  bone-earth  calculus,  which  is  very  white,  chalky-looking,  and 
soft.  The  exceptional  urinary  calculi  include  : — 5.  Carbonate  of  lime. 
6.  Cystine,  usually  ovate ;  yellow,  but  changing  to  pale  green  on  long 
exposure  to  light ;  lustrous ;  mammillated  on  the  surface ;  friable  and 
soft.  7.  Xanthine.  8.  Fatty  or  saponaceous  concretions — urostealith. 
9.  Fibrinous  and  blood-concretions.  10.  Alternating ,  consisting  of  alter- 
nate lavers  of  two  or  more  primaxy  deposits.  11.  Indigo,  once  found  by 
Dr.  Ord. 

Pathology  and  Anatomical  Characters. — Most  of  the  calculi 
mentioned  are  of  renal  origin,  being  deriv^ed  fi-om  a  deposit  fi'om  the 
urine  as  it  is  first  excreted,  and  being  formed  either  within  the  tubules 
of  the  kidney,  in  its  pelvis,  or  in  the  infundibula.  Such  are  termed 
pjriinary  calculi,  and  the  theories  as  to  the  cause  of  their  foi-mation 
are  : — 1.  The  presence  of  excess  of  cei'tain  normal  ingredients  in  the 
urine  (uric  acid,  oxalates,  &c.)  ;  or  of  some  sj^ai-ingly-soluble  abnormal 
ingredient  (cystine,  xanthine).  2.  Cei-tain  conditions  of  the  urine 
diminishing  its  solvent  power  over  some  of  its  constituents,  sixcli  as 
excessive  acidity,  or  deficiency  of  chloi'ide  of  sodium  and  alkaline  phos- 
phates, diminishing  the  solubility  of  uric  acid  and  ui-ates  ;  or  alkalinity 
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from  fixed  alkali  leading  to  a  deposit  of  bone-earth  phosphate,  or  of 
carbonate  of  lime.  3.  The  presence  of  some  body  suitable  to  form  a 
nucleus  for  deposits,  for  example,  a  clot  of  blood,  ova  of  entozoa,  or  little 
clumps  of  urate  of  soda.  4.  The  presence  of  mucus  or  other  colloid 
substance  in  some  part  of  the  renal  apparatus,  causing  precipitation  of 
urates  or  oxalate  of  lime  in  a  globular  form,  intimately  mixed  with  the 
animal  matter,  and  thus  forming  a  nucleus  for  further  deposit.  The 
mixed  pliosphatic  calculus  is  almost  always  formed  in  the  bladder,  and 
results  fz'oni  decomposition  of  the  urine,  which  becomes  ammoniacal, 
this  condition  being,  as  already  explained,  favourable  for  the  deposition 
of  earthy  phosphates,  which  are  often  mixed  with  a  little  urate  of 
ammonia  and  carbonate  of  lime.  Hence  it  is  described  as  a  secondary 
calculus,  and  the  deposit  always  takes  place  on  some  nucleus,  this  being 
generally  itself  a  calculus  which  has  passed  into  the  bladder.  Should 
the  urine  be  retained  in  the  renal  pelvis  until  it  becomes  ammoniacal,  a 
phosphatic  calculus  may  form  there. 

In  structure  a  urinary  calculus  usually  consists  of  a  central  nucleus, 
surrounded  by  the  body,  and  outside  all  there  may  be  a  phosphatic  crust. 
The  nucleus  may  or  may  not  be  of  the  same  composition  as  the  rest  of 
the  calculus  ;  or  sometimes  it  consists  of  some  foreign  body,  or  of  mucus 
or  blood.  A  section  generally  shows  a  stratified  arrangement,  but  it  may 
be  partly  or  entirely  radiated.  Blended  into  the  structure  of  urinary 
calculi  there  is  always  a  little  organic  matter,  including  mucus,  epithe- 
lium, pus,  or  pigment. 

The  morbid  effects  liable  to  be  excited  by  renal  calculus  are : — 
1.  Hcemorrhage,  from  direct  injury  to  some  part  of  the  urinary  appa- 
ratus. 2.  Benal  congestion ;  or  injiammation  ending  in  abscess.  3.  Pye- 
litis or  pyonephrosis.  4.  Hydroyiephrosis  and  renal  atrophy,  as  the  result 
■of  impaction  in  the  ureter.  5.  Cystitis.  Occasionally  uz^nary  calculi 
become  lodged  in  cysts  or  pouches,  and  give  rise  to  no  further  mischief. 
It  sometimes  happens  that  one  ureter  is  already  occluded,  and  a  stone 
lodges  in  the  pervious  one,  leading  to  complete  suppression  of  urine, 
with  consequent  urismia.  Yery  rarely  a  stone  makes  its  way  out  of 
the  renal  apparatus  into  other  parts,  such  as  into  the  peritoneum,  or 
intestines. 

Symptoms. — The  clinical  signs  of  ui-inaiy  calculus  a.re  chiefly  the 
consequence  of  the  effects  above  mentioned,  and  need  not  be  described 
here.  It  is  only  I'equisite  to  point  out  what  symptoms  are  suggestive 
of  the  lodgment  of  a  stone  in  the  kidney  or  its  pelvis  ;  and  to  describe 
those  which  are  characteristic  of  its  passage  along  the  ureter  to  the 
bladder. 

The  symptoms  of  calculus  in  the  kidney  are  pain  over  either  renal  region, 
of  a  dull,  aching  character,  but  also  frequently  shooting  towards  the 
testis  and  thigh  ;  pain  at  the  end  of  the  penis  ;  frequent  micturition  ;  and 
the  presence  in  the  urine  of  blood,  pus,  epithelium  from  the  renal  pelvis 
and  infundibula,  or  of  abundant  unorganized  sediments,  such  as  uric 
acid  or  oxalates.  These  phenomena  are  usually  aggravated  by  anything 
which  disturbs  the  position  of  the  calculus,  especially  by  violent  exercise 
or  jolting,  after  which  the  symptoms  often  assume  the  characters  of 
nephritic  colic,  this  in  its  typical  form  being  due  to  the  passage  of  a 
calculus  along  the  ureter  to  the  bladder.  Nephritic  colic  is  characterized 
b»y  sudden  excruciating  pain  in  one  I'enal  region,  shooting  in  various 
directions,  but  especially  towards  the  hypogastrium,  testis,  end  of  the 
penis,  and  inside  of  the  thigh ;  great  restlessness,  the  patient  tossing 
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about  in  all  directions  in  order  to  try  to  obtain  relief ;  constant  desire 
to  micturate,  the  urine,  however,  being  very  scanty  or  suppressed,  any 
tliat  may  be  passed  being  high-coloured,  often  bloody,  and  discharged 
in  drops  with  much  burning  pain ;  retraction  of  the  testicles ;  collapse 
and  faintness,  with  cold  clammy  sweats,  and  a  very  feeble  palse ;  gene- 
rally distressing  nausea  and  vomiting ;  great  anxiety  ;  and  sometimes 
spasmodic  movements  of  certain  muscles,  or  general  convulsions.  The 
attack  lasts  a  variable  time,  there  being  commonly  temporary  remis- 
sions, and  if  the  calculus  reaches  the  bh^dder,  the  symptoms  usually 
subside  with  equal  suddenness,  affording  a  sense  of  intense  relief,  and 
the  yjatient  may  be  conscious  of  something  having  fallen  into  the 
bladder.  If  the  attack  lasts  for  some  time,  more  or  less  pyrexia  is 
liable  to  be  set  up. 

Diagnosis. — Patients  often  complain  of  pain  in  the  renal  region,  and 
imagine  that  they  are  suffering  from  gravel  or  stone,  but  such  pain  is 
commonly  due  to  extra-renal  conditions,  such  as  myalgia,  neuralgia, 
accumulations  in  the  colon,  or  other  causes.  Should  there  be  reason  to 
suspect  the  existence  of  a  renal  calciilns,  careful  and  repeated  examina- 
tion of  the  urine  must  be  made,  particularly  for  uric  acid  and  oxalates, 
for  epithelium  from  the  urinary  passages,  or  for  traces  of  blood  or  pus  ; 
and  it  may  be  well  to  do  this  after  the  patient  has  taken  some  severe 
exercise.  As  a  rule  nephritic  colic  is  easy  to  diagnose,  but  the  same 
symptoms  may  result  from  the  transit  of  a  blood-clot  or  of  a  hydatid 
vesicle.  An  attack  may  also  be  simulated  by  the  passage  of  a  gall- 
stone ;  by  severe  neui'algia  ;  or  by  intestinal  colic.  When  a  stone  reaches 
the  bladder,  it  can  usually  be  discovered  by  surgical  examination.  If 
there  is  good  reason  to  believe  that  a  renal  calculus  exists,  it  may,  under 
certain  circumstances,  be  permissible  to  make  an  exploratory  incision  to 
dear  up  the  diagnosis. 

Prognosis. — Urinary  calculus  may  be  attended  with  a  good  many 
dangers.  It  may  produce  extensive  disorganization  of  the  kidney  ;  or 
its  passage  to  the  bladder  may  prove  fatal.  If  a  stone  is  very  large,  or 
if  there  are  sevei-al  calculi,  the  prognosis  is  more  grave.  Calculus  is  a 
disease  liable  to  recur. 

Treatment. — The  treatment- of  urinary  calculus  is  very  important. 
1.  In  the  first  place  measures  should  be  taken  to  prevent  its  formation, 
if  the  urine  gives  iudications  that  there  is  any  danger  of  the  occurrence 
<A  this  event ;  or  if  there  has  been  a  previous  history  of  stone.  The 
chief  general  measures  requisite  for  this  purpose  are  to  recommend 
the  patient  to  drink  water  freely,  so  as  to  maintain  the  urine  in  a 
diluted  state ;  not  to  allow  too  long  intervals  between  meals,  but  to 
take  four  or  five  light  meals  during  the  day  ;  and  not  to  remain  too 
much  in  the  recumbent  posture,  the  hours  of  sleep  being  modei'ate. 
Calculi  of  uric  acid  and  urates  are  further  guarded  against  by  strict 
regulation  of  diet,  which  must  be  mainly  farinaceous,  all  heavy 
meals,  as  well  as  much  meat  and  rich  wines,  being  avoided  ;  and  by 
administering  moderate  quantities  of  bicai-bonate  or  citrate  of  potassium 
or  citrate  of  lithium.  Oxalate  of  lime  calculus  is  prevented  by  keeping 
the  urine  very  dilute ;  maintaining  the  activity  of  the  skin ;  avoid- 
ing certain  vegetables  I'ich  in  oxalates,  especially  rhubarb  and  sorrel, 
and  also  calcareous  waters  ;  and  giving  alkaline  carbonates.  Phosphatic 
calculus  is  obviated  by  careful  attention  to  the  bladder,  if  this  organ  is 
diseased ;  and  by  endeavouring  to  change  the  character  of  the  urine. 
Should  this  excretion  be  amnioniaeal,  it  may  be  desirable  to  wash  out 
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the  bladder  with  dilute  acids.  2.  It  has  been  deemed  possible  to 
dissolve  calculi  after  their  formation — those  of  uric  acid  in  the  kidneys; 
by  administering  acetate  or  citrate  of  potassium  freely,  in  large  and 
frequently  repeated  doses,  continued  for  a  long  time ;  phosphatic  calculi  by 
dilute  acid  injections  into  the  bladder.  3.  For  nephritic  colic  the  remedies 
are  the  free  administration  of  opium  by  the  mouth  or  rectum,  or  sub- 
cutaneous in  jection  of  morphine  ;  belladonna  or  atropine,  if  opium  is  not 
admissible  ;  warm  baths,  with  fomentations  or  poultices  over  the  loins  ; 
and  the  abundant  use  of  warm  demulcent  drinks.  It  may  be  necessary 
to  cup  over  the  loins.  Change  of  posture  and  manipulation  along  the 
ureter  have  been  said  to  aid  in  the  passage  of  a  calculus.  If  the  pain 
is  extreme,  it  may  be  desirable  to  administer  chloroform.  Vomiting  and 
collapse  must  be  attended  to.  4.  Surgical  treatment  is  of  course  usually 
required  when  a  stone  reaches  the  bladder ;  and  nephrotomy  or  even 
nephrectomy  are  now  recognized  operations  for  suitable  cases  of  calculus 
in  the  kidney.  The  treatment  of  the  pathological  conditions  which  may 
be  induced  by  stone  have  already  been  sufficiently  considei-ed  in  their 
respective  chapters. 


Chapter  LXV. 

CYSTITIS— VESICAL  CATARRH. 

DiEASES  of  the  bladder  are  mainly  surgical,  but  it  is  necessary  to  allude^ 
to  cystitis,  as  this  complaint  is  not  uncommon  in  medical  practice. 

.Etiology. — The  causes  of  vesical  catarrh  are  : — 1.  Direct  irritation^ 
especially  by  calculi  and  morbid  growths  ;  or  resulting  from  certain 
conditions  of  the  urine,  as  after  taking  excess  of  canthai'ides,  copaiba, 
beer  or  spiints,  but  particularly  when  this  fluid  becomes  ammoniacal, 
either  as  the  result  of  retention  from  some  impediment  to  its  escape,  or 
from  paralysis  of  the  bladder  in  consequence  of  spinal  disease.  2.  Exten- 
sion of  inflammation  in  the  vicinity,  especially  that  of  gonorrhoea. 
3.  Exposure  to  cold  and  wet.    4.  Acute  exanthemata  occasionally. 

Anatomical  Characters. — Acute  cystitis  is  characterized  by  redness,, 
swelling,  and  softening  of  the  mucous  membrane ;  with  the  formation 
of  excess  of  mucus,  and  the  detachment  of  epithelium  with  numerous 
young  cells.  In  the  chronic  form  the  colour  becomes  often  dirty  grey 
or  brown  ;  and  there  is  thickening  of  the  tissues,  with,  in  time,  hyper- 
trophy of  the  muscular  coat  of  the  bladder,  the  walls  becoming  much 
thickened  and  tough.  Abundant  muco-purulent  or  purulent  matter 
forms  in  the  bladder,  and  the  surface  may  ulcerate  or  even  become 
gangrenous,  or  suppuration  between  the  coats  may  take  place,  ending 
in  extensive  destrxiction  and  structural  changes.  The  urine  is  generally 
decomposed  and  ammoniacal.  This  has  been  supposed  to  be  the  result 
in  some  cases  of  an  alkaline  fermentation  set  up  by  the  mucus  formed  in 
the  bladder,  but  it  has  also  been  attributed  to  the  repeated  use  of  dirty 
catheters,  by  which  septic  organisms  are  introduced  into  the  bladder. 

Symptoms. — The  prominent  symptoms  of  acute  cystitis  are  uneasiness 
and  a  sense  of  heat  over  the  bladder,  in  the  perineum,  and  along  the 
urethra ;  in  some  cases  tenderness  over  the  hypogastrium  ;  constant 
inclination  to  micturate,  and  a  difficulty  in  retaining  the  urine,  a  few 
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drops  being  passed,  causing  great  pain  and  a  sense  of  burning ;  and  the 
presence  of  more  or  less  mucus  in  the  urine.  There  may  be  some  degree 
of  pyrexia.  The  chief  indication  of  chronic  cystitis  is  derived  from  the 
chai-acters  of  the  urine,  wliich  contains  mucli  mucus  and  epithelium,  or 
pus,  or  sometimes  blood ;  and  if  the  urine  is  ammoniacal,  the  pus  is 
converted  into  a  gelatinous,  ropy,  adhesive  substance,  which  can  only 
be  poured  with  difficulty  from  one  vessel  into  another,  and  may  be 
drawn  out  into  strings.  After  a  while  much  constitutional  disturbance 
is  often  excited,  with  a  tendency  to  hectic  fever ;  and  if  extensive  sup- 
puration or  gangrene  should  be  set  up,  low  typhoid  symptoms  are  liable 
to  arise,  or  those  indicative  of  peritonitis  may  supervene. 

Treatment. — In  the  first  place  the  cmise  of  cystitis  must  be  removed, 
if  possible,  especialljr  when  this  is  in  the  form  of  a  local  irritant.  In 
acute  cases  warm  baths,  and  hot  fomentations  or  poultices  over  the 
hypogastrium,  to  which  opium  may  be  added,  are  of  service.  In  some 
instances  removal  of  blood,  by  means  of  a  few  leeches,  is  advisable. 
The  bowels  should  be  kept  well-opened,  for  which  purpose  enemata  may 
be  employed.  Su23positories  of  opium  or  belladonna  are  valuable  for 
relieving  the  local  sensations.  Barley-water  and  similar  drinks  should 
be  allowed  freely ;  and  citrate  of  potassium  administered,  well-diluted, 
along  with  tincture  of  henbane  or  opium. 

In  chronic  cystitis  it  is  important  to  see  that  the  bladder  is  properly 
emptied,  and  should  a  catheter  be  required,  care  must  be  tarken  that 
this  instrument  is  quite  clean,  and  it  may  be  well  to  smear  it  over  with 
carbolized  oil.  If  there  is  iriitability  of  the  bladder,  liquor  potassae  or 
the  bicarbonate  or  a  vegetable  salt  of  potassium  should  be  given,  freely 
diluted,  and  the  salts  may  be  combined  with  tincture  of  hyoscyamus. 
Repeated  warm  baths  are  serviceable,  or  local  fomentations  may  be 
employed.  Stimulants  must  be  avoided,  and  diluted  drinks  given  freely. 
Should  there  be  a  catarrhal  condition  of  the  bladder,  attended  with  the 
formation  of  much  mucus  or  pus,  it  may  be  desirable  to  wash  out  this 
organ  with  warm  injections  containing  some  antiseptic,  or  with  very 
dilute  astringent  ov  acid  injections.  Under  these  circumstances  the  best 
internal  remedies  are  dilute  nitric  acid,  with  decoction  of  pareira,  buchu, 
uva  ursi,  or  triticum  repens,  and  tincture  of  henbane ;  or  balsam  of 
copaiba  with  liquoi'  potassae. 


Chapter  LXVI. 

DISEASES  OE  THE  ABSORBENT  SYSTEM. 

The  absorbent  system  is  now  recognized  as  holding  a  prominent  j^lacein 
relation  to  several  important  pathological  processes  and  conditions.  It 
is  undoubtedly  concerned  in  many  septic  conditions,  and  certain  diseases, 
such  as  glanders,  maligiiant  pustule,  snake-bite,  dissection-wounds,  and 
erysipelas,  have  been  classified  as  forms  of  septic  lymphangitis.  More- 
over, it  is  supposed  to  play  an  important  pai"t  in  connection  with  various 
zymotic  diseases,  such  as  plague,  typhus,  typhoid,  and  diphtheria.  The 
serous  cavities  are  also  regarded  as  parts  of  the  lymphatic  system,  and 
some  cases  of  inflammation  of  serous  membranes,  for  instance,  of  puer- 
peral peritonitis,  are  considered  as  being  due  to  lymphangitis.  Again, 
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the  absorbents  are  concerned  in  conveying  to  various  parts  of  the  body 
morbid  products,  such  as  those  of  cancer,  syphilis,  and  tubercle ;  and 
they  are  often  involved  in  diseases  of  internal  organs.  Some  structures 
consist  mainly  of  lymph-follicles,  and  their  chief  diseases  are  associated 
with  these  follicles.  Certain  skin-diseases,  such  as  erythema,  have  been 
attributed  to  inflammation  of  the  lymphatic  rootlets  ;  and  changes  in 
the  lymphatics  seem  to  constitute  an  important  element  in  the  morbid 
anatomy  of  elephantiasis  and  several  other  affections.  These  illustra- 
tions will  suffice  to  show  the  importance  of  the  pathological  relations  of 
the  absorbent  system  ;  but  in  the  present  chapter  it  is  only  intended  to 
deal  biiefly  with  the  more  obvious  local  affections  of  its  vessels  and 
glands. 

A.  Clinical  Characteks. 

The  signs  to  be  sought  for  as  indicating  disease  of  the  absorbent  vessels 
and  glands  are: — 1.  Morbid  sensations  in  these  structures,  especially 
pain,  tenderness,  and  often  a  feeling  of  stiffness  about  the  glands. 
2.  Objective  changes. — The  superficial  lymphatic  vessels  can  be  seen  or 
even  felt  in  certain  conditions,  and  may  be  dilated.  The  glands  are  also 
often  enlarged,  this  being  generally  accompanied  with  some  change  in 
consistence.  The  enlargement  may  be  limited,  or  may  affect  the  glands 
extensively  throughout  the  body,  not  uncommonly  giving  rise  to  con- 
siderable tumours.  The  superficial  glands  are  either  separate  and 
distinct ;  or  they  tend  to  form  nodular,  irregular,  firm  masses,  owing 
to  a  number  of  glands  being  aggregated  together ;  or  chains  of  these 
structures  may  be  involved.  Those  of  the  neck,  axilla,  and  groin  are 
most  commonly  affected.  In  the  chest  they  may  give  rise  to  the  physical 
signs  of  a  mediastinal  tumour.  They  can  in  certain  cases  be  felt  in  the 
abdomen  by  making  steady  deep  pressure,  or  by  grasping  poi-tions  of  the 
abdominal  walls,  either  as  separate  nodules,  or  as  a  distinct  tumour. 
The  latter  is  deeply  situated,  nodular,  and  fixed,  being  usually  not  very 
large.  3.  Interference  with  the  passage  of  lymph  and  chyle. — 
It  has  been  supposed  that  obstruction  to  the  passage  of  lymph  may 
lead  to  its  coagulation,  and  to  the  production  of  a  kind  of  solid 
oedema.  Interference  with  the  progress  of  the  chyle  will  gravely  affect 
the  nutiition  of  the  body,  thus  inducing  more  or  less  emaciation. 
4.  Escape  of  lymph  or  chyle. — This  may  take  place  from  the  vessels 
or  glands,  and  may  also  lead  to  serious  consequences.  5.  Evidences  of 
pressure  upon,  irritation,  or  destruction  of  neighbouring  structures. 
— These  phenomena  result  fi'om  enlarged  glands,  and  will  of  course  vary 
with  their  situation.  Neuralgic  pains  and  localized  oedema  are  not  un- 
frequent  symptoms,  owing  to  contiguous  nerves  and  veins  being  inter- 
fered with.  Venous  thrombosis  may  also  be  caused  by  obstruction  of  the 
circulation.  In  the  chest  and  abdomen  more  or  less  pressui^e-signs  may  be 
present,  as  in  the  case  of  other  tumours.  By  the  irritation  of  the  glands, 
inflammation  of  serous  membranes  and  other  sti'uctui'es  may  also  be  ex- 
cited. They  are  further  liable  to  undergo  destructive  changes,  which  may 
implicate  neighbouring  parts,  thus  tending  to  cause  more  or  less  serious 
mischief.  For  instance,  they  often  suppurate  and  destroy  the  cutaneous 
structures  ;  in  the  chest  they  may  lead  to  destruction  of  portions  of  the 
lungs,  or  to  perforation  of  air-tubes  or  vessels;  in  the  abdomen  to 
perforative  peritonitis,  or  to  perforation  of  the  bowels.  6.  Constitu- 
tional symptoms. — These  are  of  much  importance,  necessarily  differ- 
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insr  in  their  cliaracters  accordincp  to  the  nature  of  the  morbid  condition. 
They  may  depend  upon  the  disease  of  the  lymphatic  system  itself,  which, 
for  example,  may  induce  pyrexia  or  septicasmia;  or  such  disease  may  be 
but  a  part  of  some  constitutional  affection,  which  also  causes  the  general 
sj^mptoms. 

B.  SiMociAL  Diseases. 

1 .  Acute  Inflammation — Lymphangitis — Angeioleucitis — Adeni- 
tis.— The  lymphatic  vessels  may  be  alone  intljinied — li/ iiip/mnffdis  or 
an(ieioli;)uyit'iti ;  or  merely  the  g'lands — adenitis  ;  or  both  sets  of  structures 
may  be  implicated.  Usually  the  affection  is  limited  to  some  particular 
part,  but  in  the  septic  foi-ms  of  inflammation  the  absorbent  system  is 
extensively  involved. 

^TiOLOiiY. — This  class  of  affections  may  be  of  traainatic  origin,  being 
due  to  various  forms  of  injury,  such  as  a  wound,  contusion,  or  strain  ; 
or  they  result  from  various  kinds  of  irritation,  such  as  that  induced  by 
neighboui'ing  inflammation,  suppuration,  ulcei'ation,  or  disease  of  joints. 
External  irritation,  as,  for  instance,  the  sti^ong  heat  of  the  sun,  may 
induce  superficial  lymphangitis.  Special  forms  of  inflammation  of  the 
absorbent  system  are  set  up  by  particular  kinds  of  irritation,  such  as 
that  of  gonorrhoea  or  the  syphilitic  virus  ;  and  septic  forms  of  the 
disease  are  induced  by  various  septic  poisons.  The  lymphatics  con- 
nected with  the  internal  organs  are  often  inflamed  when  these  are  the 
seat  of  any  irritation.  Pus  has  been  found  in  the  neighbouring 
lymiihatics  in  cases  of  purulent  pleuinsy.  Some  forms  of  pelvic 
cellulitis  have  also  been  regarded  as  being  due  to  lymphangitis. 
Inflammation  may  be  immediately  excited  in  the  vessels,  and  then  travel 
along  to  the  glands ;  or  the  irritation  may  be  conveyed  by  the  current 
of  lymph  to  a  more  or  less  distant  part,  the  intervening  portion  being 
unaffected  ;  or  the  glands  may  be  implicated  by  extension  from  the 
surrounding  cellular  tissue.  When  a  gland  is  involved,  while  the 
vessels  between  it  and  the  source  of  irritation  are  unaffected,  the  in- 
flammation is  said  to  be  sympathetic.  Lymphangitis  may  set  in  very 
rapidly. 

Anatomical  Characteks. — Lymphangitis  is  distinguished  as  reticular 
or  tuhular,  according  as  the  tine  capillary  network  or  the  trunks  of  the 
vessels  are  involved.  In  the  former  case  the  skin  and  its  capillaries  are 
usually  implicated.  In  the  latter  variety  tlie  vessels  become  dilated, 
and  their  walls  are  thickened ;  the  endothelium  often  disappeai's  ;  and 
the  intei'nal  coat  becomes  opaque  and  uneven.  The  lymph  coagulates 
in  their  interior,  blocking  up  their  channels,  and  the  clot  may  become 
organized,  oljliterating  the  vessels  permanently;  or  occasionally  it 
softens  and  suppurates  in  the  centre,  and  the  pus  may  And  its  way  into 
the  circulation,  leading  to  septicemia  or  pytemia.  Exudation  also  takes 
place,  while  the  surrounding  cellular  tissue  undergoes  hyperplasia  and 
becomes  thickened.  Lymphangitis  may  lead  to  inflammation  in  joints, 
which  may  be  of  a  purulent  character.  In  adenitis  the  affected  glands 
become  congested  and  swollen,  as  well  as  the  seat  of  exudation,  while 
the  passage  of  the  lymph  through  them  is  impeded.  Resolution  may 
take  place  after  a  time,  but  not  uncommonly  the  inflammation  termi- 
nates in  suppuration,  this  beginning  in  the  centre,  the  cavities  of  the 
glands  becoming  filled  with  jius,  and  the  surrounding  cellular  tissue 
being  also  involved.    In  other  cases  the  glands  I'emain  more  or  less 
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indurated,  and  tliey  may  form  adhesions  to  the  surrounding  structures, 
especially  if  the  irritation  is  repeated  several  times. 

Symptoms. — When  the  superficial  lymphatic  vessels  or  glands  are 
inflamed,  this  condition  is  evidenced  by  objective  signs.  Lymphangitis 
is  indicated  by  wavy  or  sti-aight  red  lines,  running  towards  the  glands  ; 
or  sometimes  there  are  isolated  I'ed  patches,  the  skin  and  its  capillaries 
being  involved  along  with  the  lymphatics.  The  larger  vessels  may  be 
felt  as  firm  and  knotted  cords.  If  the  glands  are  affected,  these  can  be  felt 
and  seen  to  be  more  or  less  enlarged  and  swollen,  at  first  having  a  firm 
consistence.  At  the  same  time  pain  is  experienced,  often  very  acute,  with 
sensations  of  heat,  stiffness,  and  tenderness.  When  the  aifected  struc- 
tures are  deeply  situated  there  are  no  red  lines,  and  redness  is  not  always 
present.  There  is  induration  of  the  part,  more  like  that  of  csdema  than 
inflammation.  The  inflammation  may,  however,  pass  though  the  inter- 
vening tissues  from  the  deep  to  the  superficial  lymphatics,  and  vice  versa. 
Owing  to  the  interference  with  the  passage  of  the  lymph,  more  or  less 
swelling  from  lymphatic  oedema  is  often  present,  of  a  fii-m  character, 
and  a  limb  may  be  much  enlarged  from  this  cause.  If  suppuration  should 
take  place  in  glands,  this  will  be  evidenced  by  the  ordinary  signs  charac- 
teristic of  an  abscess.  There  is  more  or  less  pyrexia,  in  proportion  to 
the  extent  and  intensity  of  the  inflammation.  In  septic  forms  of 
lymphangitis  signs  of  general  septicfemia  are  likely  to  arise. 

2.  Chronic  Adenitis. — The  lymphatic  glands  are  liable  to  chronic 
inflammation,  which  either  remains  after  one  or  more  acute  or  subacute 
attacks,  or  comes  on  gradually.  The  glands  are  then  enlarged  and  indu- 
rated, and  may  be  a  little  painful.  They  may  subsequently  suppurate, 
or  undergo  a  caseous  degenerative  change,  but  often  remain  unaltered 
for  a  considerable  time.  This  condition  of  the  glands  interferes  with  the 
passage  of  the  lymph  through  them  ;  and  also  renders  them  more  subject 
to  attacks  of  acute  inflammation  from  slight  causes. 

3.  Obstruction  of  the  Absorbent  Vessels. — This  condition  may 
involve  the  lymphatic  capillaries,  their  main  trunks,  or  the  thoracic  duct 
itself.  It  may  result  from  the  blocking-up  of  their  channels  by  coagu- 
lated lymph  ;  from  inflammation  of  the  walls  of  the  vessels ;  or  from 
external  pressure.  Thus  the  thoracic  duct  may  be  more  or  less  obstructed, 
or  even  completely  obliterated,  by  the  pressure  of  enlai'ged  glands  in 
the  thorax,  or  of  an  aneuiism.  The  lymphatic  trunks  in  the  limbs  may 
also  be  compressed  by  glands,  aneurisms,  and  other  moibid  conditions  ; 
and  even  the  capillaries  are  subject  to  pressure  inconsequence  of  inflam- 
mation of  the  surrounding  cellular  tissue.  Obsti-uction  of  the  thoracic 
duct  is  said  to  arise  from  disease  of  its  valves.  It  may  be  remarked, 
further,  that  a  certain  degree  of  obstruction  to  the  flow  of  the  lymph  and 
chyle  may  be  due  to  marked  interference  with  the  venous  circulation,  as 
the  result  of  cardiac  disease  or  direct  obstruction  of  the  principal  veins. 

If  the  thoracic  duct  is  obliterated,  gi^ave  general  symptoms  follow, 
namely,  marked  wasting  and  anasmia,  tending  towards  a  fatal  issue,  if 
the  chyle  cannot  reach  the  venous  system  by  the  establishment  of  a 
collateral  circulation.  Various  degTees  of  obsti'uction  of  this  channel 
have,  however,  been  found  in  several  cases  at  post-mortem  examinations, 
in  which  no  symptoms  had  been  observed  during  life.  The  most 
obvious  direct  effects  of  obstruction  in  the  absorbents  are  dilatation  of 
the  vessels  behind  the  impediment,  in  the  course  of  the  circulation ;  and 
the  development  of  lymphatic  oedema.  These  conditions  necessarily  vary 
much  in  their  extent  and  degree,  according  to  the  situation  and  character 
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of  the  obsti'iictioii.  Tlie  dilatation  may  nltimately  lead  to  ruptm-e  of  the 
vessels. 

4.  Lymphatic  Dilatation — Lymphangiectasis.  —  Dilatation  may 
affect  the  capillary  network  of  the  lymphatics ;  more  commonly  the 
larger  trunks ;  oj'  occasionally  the  thoi'acic  duct  or  the  receptacnlum 
chyli.  It  presents  various  degrees,  and  assumes  different  forms.  Tims 
thei-e  may  be  merely  a  localized  I'eticular  dilatation  of  the  lymphatic 
capillai'ies ;  or  more  frequently  varicose,  saccular,  tubular,  fusiform,  or 
cirsoid  dilatation  of  the  trunks ;  or  the  enlarged  vessels  may  form  a 
distinct  growth,  named  lymphangioma  or  lymphangiectodes,  which  has 
been  divided  by  Wagner  into  the  three  varieties — (a)  simple;  (b) 
cavernous  ;  and  (r)  cystoid,  in  which  cysts  are  developed.  Moreover,  en- 
larged lymphatics  constitute  an  important  element  in  the  structure  of 
elephantiasis  and  other  growths,  especially  elephantiasis  lymphangiec- 
todes.  Tlie  thoracic  duct  and  receptacnlum  chyli  may  be  enormously 
dilated,  the  former  in  extreme  cases  reaching  the  size  of  the  little 
finger,  oi'  even  larger  dimensions.  The  deep  lymphatics  and  the 
lacteals  are  liable  to  dilatation,  as  well  as  those  on  the  surface. 

Lymphangiectasis  is  in  many  cases  congenital,  and  it  has  been  sup2:)osed 
that  this  may  be  due  to  a  want  of  specialization  in  the  lymphatic  system 
of  certain  parts.  The  condition  is  atti-ibuted  to  different  causes.  Thus 
it  may  follow  lymphangitis,  in  consequence  of  which  the  larger  tubes  are 
blocked,  and  the  afferent  vessels  become  thei'efore  dilated.  In  other 
cases  it  is  not  preceded  by  marked  inflammation  of  the  lymphatics,  but 
there  is  considerable  hypertrophy  of  the  cellular  tissue,  and  the  vessels 
enlai  ge,  forming  a  very  fi-ee  anastomosing  net-woi'k.  Again,  it  is  supposed 
that  dilatation  may  arise  from  mere  hypertrophy  of  lymphatic  plexuses; 
or  fi'om  pai'alysis  of  the  coats  of  the  vessels.  Any  obstruction  from  in- 
ternal plugging  or  external  pressure  may  lead  to  enlargement  of  the 
vessels,  the  circulation  through  which  is  thus  impeded;  and  probably 
the  obstruction  may  be  occasionally  seated  in  the  glands.  Elephantiasis 
lymphangiectodes  has  been  attributed  in  some  cases  to  the  filaria  san- 
guinis hominis,  as  has  been  already  pointed  out.  Lymphatic  dilatation 
is  most  frequently  met  with  in  waim  and  moist  climates. 

When  lymphangiectasis  occurs  on  the  surface  of  the  body  it  can  be 
recognized  by  objective  examination.  Dilatation  of  the  superficial 
lymphatics  is  generally  observed  on  the  inner  side  of  the  thigh,  the  sides 
of  the  belly,  the  scrotum,  and  the  penis.  It  is  characterized  by  vesicles 
like  grains  of  sago,  grouped  regularly  or  irreguhuly.  (Curnow.)  Some- 
times only  ampullie  are  found,  which  are  generally  soft  and  jiainless. 
The  vessels  may  ruptui'e  subcutaneously,  foiming  vesicles  containing  a 
clear  or  milky  fluid.  They  are  also  liable  to  rupture  extei-nally,  or  into 
various  internal  parts  when  situated  intei'nally,  and  it  is  only  thus  that  the 
latter  class  of  cases  can  be  at  all  recognized  clinically,  the  escaped  chyle  or 
lymph  appearing  in  the  stools  or  urine.  Even  superficial  dilatation  of  the 
lymphatics  has  been  not  uncommonly  mistaken  for  other  conditions,  such 
as  hei'nia,  abscesses,  and  strumous  enlargement.  The  discharge  of  lymph 
confirms  the  diagnosis.  If  inflammation  attacks  dilated  lymphatics  it 
tends  to  spread  rapidly,  and  may  prove  fatal.  The  clinical  characters  of 
lymphatic  growths  and  tumours  do  not  call  for  consideration  here. 
Congenital  cystic  formations  connected  with  the  lymphatics  occur  chiefly 
on  the  tf)ngue.  uppei'  lip.  and  neck. 

5.  Lymphorrhcsa — Lymphorrhagia. —  By  these  terms  is  signified  the 
discharge  of  lymph  or  chyle  fi-om  the  vessels  or  glands,  either  on  the 


826 


THEORY  AND  PRACTICE  OP  MEDICINE. 


surface  of  the  body  or  into  some  internal  part,  the  amount  varying  much 
in  different  cases.  This  is  sometimes  of  traumatic  origin,  and  in  rare 
cases  it  may  occur  from  slight  wounds,  especially  in  the  neighbourhood 
of  joints,  which  has  been  attributed  to  a  constitutional  defect — a  lymphor- 
rhagic  diathesis.  Usually  traumatic  lymphorrhoea  results  from  wounds 
of  the  thoracic  duct,  of  the  larger  lymphatic  trunks,  or  of  the  glands. 
Idiopathic  lymphorrhagia  is  generally  due  to  previous  dilatation  of  the 
vessels,  which  ultimately  give  way.  A  most  interesting  case  has  been 
reported  by  Dr.  Cayley,  in  which  the  receptaculum  chyli  gave  way 
spontaneously  as  the  result  of  previous  extreme  dilatation,  and  fatal 
peritonitis  ensued.  Lymphorrhagia  may  be  associated  with  chyluria, 
and  is  then  believed  to  be  due  to  the  filaria  sanguinis  hominis. 

When  lymphorrhagia  occui'S  on  the  surface  of  the  body,  the  discharge 
of  the  lymph  is  the  clinical  sign  of  the  condition.  The  amount  of  fluid 
which  escapes  varies  considerably,  ranging  from  an  ounce  to  five  or  even 
ten  pounds  during  the  twenty-four  hours.  It  also  differs  at  different 
times,  and  the  flow  has  even  been  known  to  assume  a  periodic  character, 
increasing  during  digestion.  The  fluid  which  escapes  after  injury  may 
be  clear  and  limpid  lymph,  or  mixed  with  inflammatory  products  or 
blood.  That  which  comes  away  in  cases  of  rupture  from  dihitation  of  the 
vessels  is  more  or  less  white  and  milky,  like  chyle,  and  it  contains  a 
variable  quantity  of  fat.  The  quantity  of  fibrin  present  varies  much, 
and  therefore  the  power  of  spontaneous  coagulation  of  the  fluid.  When 
lymphorrhagia  takes  place  internally,  it  can  only  be  i-ecognized  by  the 
presence  of  the  fluid  in  the  urine  or  ffsces  respectively  ;  in  the  former  case 
giving  rise  to  chyluria,  in  the  latter  to  fatty  stools.  The  late  Mr.  Bradley 
called  attention  to  the  probable  origin  of  certain  cases  of  hydrocele, 
hydrocephalus,  pleuritic  effusion,  and  ascites  from  a  lymphorrhagia  into 
the  respective  serous  cavities.  1  have  met  with  a  case  of  ascites  which 
seemed  at  any  rate  to  be  partly  due  to  this  cause.  As  proved  by  Dr. 
Cayley's  case,  the  escape  of  chyle  into  the  peritoneum  may  set  up  fatal 
inflammation.  The  general  condition  is  more  or  less  affected  in  cases  of 
lymphoi-rhagia,  ill  pi-oportion  to  the  amount  of  fluid  lost. 

6.  Simple  Glandular  hypertrophy — Iiymphadenoma — Hodgkin's 
disease — Adenie. —  Hypertrophy  of  the  absorbent  glands  is  an  important 
morbid  condition,  which  occurs,  as  has  been  already  pointed  out,  in  one 
form  of  leucocythfemia,  but  which  constitutes  the  main  anatomical 
change  in  the  affection  known  as  Hodgkiii  s  disease,  to  which  attention 
will  now  be  briefly  directed. 

Etiology  and  Pathology. — Vexy  little  is  positively  known  on  this 
matter,  but  it  is  assumed  that  Hodgkin's  disease  is  a  primary  affection 
of.  the  lymphatic  system,  depending  upon  some  special  constitutio'aal 
condition  or  diathesis,  which  has  been  named  lympli.adenosis.  By  some 
pathologists  it  is  regarded  as  malignant,  and  is  placed  by  Wilks  between 
cancer  and  tubercle.  In  many  cases  the  disease  seems  to  begin  without 
any  obvious  cause,  but  in  others  it  evidently  starts  fi-om  some  local 
irritation,  and  such  irritation  has  probably  been  present  in  other 
instances  where  it  has  been  too  slight  to  attract  attention.  This  com- 
plaint is  said  to  be  common  among  French  soldiers,  and  has  been  attri- 
buted to  the  irritation  of  the  stiff'  military  stock.  It  may  be  associated 
with  a  distinct  scrofulous  habit.  As  regards  predisposi^ig  causes,  Hodg- 
kin's disease  is  most  common  in  early  and  late  adult  life :  in  males :  and 
amongst  the  poor,  its  development  being  aided  by  bad  food,  insufficient 
clothing,  cold  and  damp,  and  unfavourable  hygienic  conditions. 
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Anatomical  Characters. — The  lymphatic  glands  more  or  less  through- 
out the  body  pi'esent  various  degrees  of  enlargement.  This  is  tirst 
obsei'ved  usually  in  the  neck,  and  especially  in  the  sub-maxillaiy  glands, 
but  in  most  cases  other  groups  are  involved  in  succession,  especially  the 
axillai'y,  inguinal,  and  mediastinal.  The  disease  may,  however,  begin  in 
other  parts,  even  in  internal  glands,  to  which  it  may  be  mainly  or  almost 
entirely  limited.  The  glands  may  increase  until  they  attain  a  very 
large  size,  forming  considerable  masses  or  tumours.  At  first  they  are 
distinct,  but  gradually  neighbouring  glands  become  fused  into  one 
growth.  In  exceptional  cases  they  involve  the  skin.  These  glandular 
enlargements  usually  show  no  disposition  whatever  to  suppurate  or  to 
undei'go  degeneration.  Rarely  caseous  degeneration  does  take  place, 
but  this  is  due  to  an  associated  strumous  diathesis.  On  section  the 
enlarged  glands  are  seen  to  be  whitish  or  yellowish-grey.  The  con- 
sistence varies  considerably,  and  the  glands  may  be  very  soft,  yielding 
a  juice  on  pressure;  or  tirm  and  dry.  The  distinction  between  their 
cortical  and  medullary  portions  becomes  lost.  Microscopic  examination 
reveals  that  the  enlargement  is  due  to  hypertrophy  of  the  glandular 
tissue,  the  whole  structure  being  converted  gradually  into  lymph-cells, 
with  a  fine  network  of  cellular  tissue.  In  the  firmer  varieties  there  is 
more  tibi-ous  tissue. 

In  addition  to  the  hyperti'opliy  of  the  13'mphatic  glands  just  described, 
other  oi'gans  in  course  of  time  present  growths  of  a  similar  nature, 
especially  the  spleen,  and  less  commonly  the  liver,  lungs,  kidneys,  and 
alimentai'y  canal.  Even  the  canals  of  the  bones  may  be  filled  with 
lymphoid  cells.  The  heart  is  sometimes  atrophied  and  fatty.  Signs  of 
inflammatory  and  othei'  complications  may  be  met  with  at  the  post-mortem 
examination. 

Symptoms. — When  the  affected  glands  in  Hodgkin's  disease  are  super- 
ficial, their  enlargement  is  evident  on  objective  examination,  and  their 
extension  and  growth  can  be  observed.  In  the  large  majority  of  cases 
there  is  neither  pain  nor  tenderness,  but  if  the  enlargement  is  very  acute 
and  rapid,  sliarp  shooting  pains  may  be  complained  of.  When  situated 
in  iutei'nal  cavities,  the  existence  of  lympliadenoinatous  growths  can 
generally  be  made  out  hy  ph  ysical  'examinat  ion.  Some  of  the  most  important 
symptoms  result  from  irritation  and  pressure  produced  by  the  enlarged 
glands,  these  necessarily  varying  according  to  their  position,  and  theii- 
x'elation  to  adjoining  structures.  Obstructive  dyspnoea  is  often  a  marked 
symptom  when  the  growth  is  situated  within  the  chest.  Along  with 
the  local  signs  of  this  disease,  the  constitution  is  obviously  affected  as  a 
rule.  This  may  occur  before  any  local  phenomena  appear,  but  usually 
the  general  symptoms  are  gradually  developed  as  the  glands  progressively 
enlarge,  including  emaciation;  ansemia  and  its  attendant  phenomena, 
in  some  cases  combined  with  an  appearance  of  serious  illness  ;  marked 
muscular  weakness,  the  patient  often  tottei'ing  and  trembling  ;  and  feeble 
circulation.  Moi'e  or  less  pyrexia  is  present  in  most  cases,  especially  in 
young  patients.  Free  perspirations  are  common,  and  the  skin  is  pale  and 
usually  moist.  CEdema  of  the  legs  is  a  frequent  symptom.  The  blood 
does  not  present  any  excess  of  white  corpuscles  usually,  but  is  often  veiy 
watery  and  wanting  in  its  normal  colour,  the  red  corpuscles  being 
markedly  deficient.  The  patient  is  much  depressed  and  low-spirited  ; 
and  attacks  of  syncope  are  not  uncommon.  Bronzing  of  the  skin  has 
been  said  to  arise  from  enlarged  reti-o-peritoneal  glands  surx'ounding  and 
compi'essing  the  solar  plexus. 
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Unless  death  should  occiar  from  the  local  eifects  of  the  enlarged 
glands,  the  course  of  Hodgkin's  disease  is  generally  chronic  and  pro- 
gressive. Occasionally  it  is  rery  acute,  attended  with  high  fever,  profuse 
perspiration,  vomiting  and  purging,  and  mental  wandering  at  times. 
The  termination  is  generally  fatal,  and  in  most  cases  death  occurs  within 
two  years,  either  from  gradual  asthenia  and  exhaustion  ;  f x'om  the  effects 
of  pressure ;  rarely  from  haemorrhage,  owing  to  perforation  of  a  blood- 
vessel ;  or  from  some  intercurrent  complication,  such  as  pneumonia, 
pleurisy,  erysipelas,  or  T{right's  disease.  It  must  be  remembered,  how- 
ever, that  cases  of  extensive  lymphadenoma  may  go  on  for  many  years, 
the  system  being  apparently  but  little  affected,  and  the  patient  enjoying 
fair  or  even  good  health.  In  some  instances  the  glands  may  be  much 
reduced  in  size  by  appropriate  treatment ;  while  in  others  they  remain 
enlarged,  but  show  no  tendency  to  progressive  increase. 

7.  Scrofulous  or   Tubercular   disease. — In   scrofulous  subjects, 
especially  children,  one  of  the  prominent  clinical  phenomena  in  many 
cases  consists  in  chronic  enlargement  of  the  external  lymphatic  glands, 
especially  those  of  the  neck,  there  being  a  tendency  to  subsequent 
degeneration  and  breaking  down  of  their  structure,  with  unhealthy  sup- 
puration or  caseation.    In  other  cases  the  glands  Avithin  the  abdomen  and 
chest  are  extensively  affected.    The  enlargement  has  been  attributed 
either  to  an  unhealthy  chronic  inflammation  ;  to  a  deposit  of  tubercle  ;  or 
to  hyperplasia  of  the  lymphatic  elements.    Tubercle-bacilli  have  been 
found  in  the  affected  glands.    They  have  a  very  low  vitality,  and  are  liable 
to  become  speedily  disorganized  and  caseous  ;  they  may  finally  dry  up  and 
calcify,  or  go  on  to  unhealthy  suppuration,  forming  chronic  abscesses, 
which  subsequently  burst  or  destroy  neighbouring  tissues.    When  the 
diseased  glands  are  superficial,  they  are  easily  recognized.    In  the  chest 
they  constitute  the  disease  named  bronchial  phthisis ;  and,  in  addition  to 
giving  lise  to  the  signs  of  a  mediastinal  tumour,  the  glands  are  liable 
to  soften  and  to  form  excavations,  ultimately  involving  the  lungs,  or 
opening  into  the  trachea  or  a  bronchus,  into  the  pleura,  or  into  one  of 
the  great  vessels.    If  they  communicate  with  the  air-passages,  there  is 
much  expectoration  of  muco-purulent  or  purulent  matter,  as  well  as  in 
many  cases  of  blood,  caseous  matter,  or  calcareous  particles.    When  the 
mesenteric  glands  are  implicated — tabes  viesenterica — they  may  be  felfc 
separately  or  as  an  agglomerated  mass,  and  often  give  rise  to  symptoms 
of  peritoneal  irritation  or  inflammation ;  as  well  as  to  flatulence,  colicky 
pains,  and  various  digestive  disturbances.    Owing  to  the  accumulation 
of  flatus,  the  abdomen  is  generally  much  distended.    Appetite  may  be 
excessive,  deficient  or  lost,  or  capricious.    The  bowels  are  frequently 
irregular,  being  either  constipated  or  relaxed,  the  stools  being  also  un- 
healthy. Uncontrollable  diarrhcea  is  likely  to  be  present  if  the  intestines 
are  ulcerated.    In  exceptional  instances  the  softened  glands  rupture  into 
the  peiitoneum  or  intestines.  This  variety  of  glandular  disease  is  usually 
attended  with  considerable  constitutional  disorder,  indicated  by  emacia- 
tion, anaemia,  debility,  and  fever  tending  towards  a  hectic  type.  The 
loss  of  flesh  is  frequently  extreme  when  the  lacteal  glands  are  involved; 
and  it  is  also  very  marked  in  bronchial  phthisis,  if  the  glands  break 
down.    In  children,  in  whom  this  complaint  is  much  the  most  common, 
there  is  in  many  cases  no  evidence  of  tubercle  in  other  organs ;  but  m 
adults  the  lungs  or  other  sti'uctures  are  generally  implicated.  Recovery 
may  be  brought  about  even  when  the  glands  throughout  the  body  have 
been  extensively  affected,  many  of  them  perhaps  remaining  as  calcified 
masses. 
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8.  Albuminoid  disease. — The  absorbent  glands  are  often  the  seat 
of  albuminoid  disease.  They  are  then  very  tirni  and  small  ;  on  section 
presenting  the  characteristic  pale,  homogeneous,  waxy  appearance.  In 
the  abdomen  they  can  be  felt  as  little  hard  masses,  separate,  and  readily 
movable.    The  constitutional  symptoms  are  those  of  the  general  disease. 

9.  Cancer. — As  a  secondary  deposit,  cancer  is  very  liable  to  implicate 
the  absorbent  glands  in  the  neighboui'hood  of  any  structure  which  may 
be  affected  with  this  disease.  It  may  also  commence  in  them  primarily. 
All  forms  are  met  with  ;  and  large,  hard,  nodulated  tumours  are  often 
formed.  The  clinical  phenomena  are  mainly  those  due  to  the  presence 
of  the  tumour  ;  with  evidences  of  the  cancerous  cachexia.  The  glands 
ai'e  generally  very  painful  and  tender. 

10.  Rickets. — In  this  disease  the  superficial  glands  often  become 
hard  and  shotty  ;  and  the  mesenteric  glands  may  be  enlarged. 

C.  General  Diagnosis,  Prognosis,  ano  Treatment. 

1.  Diagnosis. — As  regards  the  lymphatics,  sufficient  has  been  already 
said  to  indicate  the  data  upon  which  the  diagnosis  of  their  several  affec- 
tions is  founded.  In  forming  a  diagnosis  of  glandidnr  diseases,  special 
attention  must  be  paid  to  the  constitutional  condition  ;  and  to  the 
]ihysical  characters  pi'esented  by  the  glands.  The  main  difficulty  lies  in 
determining  the  existence  of  disease  of  the  glands  in  internal  cavities  ; 
and  in  making  out  their  exact  condition.  Glandular  disease  must  always 
be  borne  in  mind  as  a  prominent  cause  of  wasting  in  childi-en,  and 
especially  aff'ections  of  the  mesenteric  or  bronchial  glands. 

2.  Prognosis. — This  will  depend  on  the  nature  and  cause  of  the 
disease  present ;  the  state  of  the  constitution  ;  the  situation  and  extent 
of  any  glands  which  ai-e  affected  ;  and  the  changes  which  they  undergo. 
Acute  inflammatory  affections  may  23rove  very  serious.  In  internal 
cavities  enlarged  glands,  by  their  mere  pi-essure  or  destructive  eff'ect.s, 
are  liable  to  give  rise  to  serious  mischief.  Extensive  glandulai'  disease 
in  children,  particularly  when  the  mesenteric  or  bronchial  glands  are 
involved,  is  veiy  dangerous. 

3.  Treatment. — a.  In  ac7ite  lymjyhnngitis  and  adenitis  the  principles 
of  treatment  are  to  remove  any  cause  of  the  inflammation  ;  to  keep  the 
affected  part  at  rest ;  and  to  use  warm  fomentations  and  poultices  freely. 
Sometimes  leeches  may  be  applied  with  advantage.  Should  suppuration 
be  set  up,  this  must  be  managed  on  ordinary  principles,  h.  In  chronic 
affections  connected  with  the  absorbent  system,  constitutional  ti'eatment 
is  often  of  the  first  importance,  especially  when  the  glands  are  involved. 
This  must  be  adapted  to  the  nature  of  the  disease,  but  the  measures 
which  are  generally  serviceable  include  the  administration  of  good 
nutiitious  diet,  with  plenty  of  milk  ;  attention  to  all  hygienic  matters, 
with  change  of  air,  especially  to  the  sea-side,  sea-bathing  being  often 
very  beneficial  ;  regulation  of  the  digestive  functions  ;  and  the  use  of 
cod-liver  oil,  quinine,  iron  in  some  form,  especially  s_yi-up  of  the  iodide  or 
phosphate,  arsenic,  and  other  tonics  or  alteratives.  Iodide  of  potassium 
and  solution  of  potash  are  supposed  to  influence  the  size  of  the  glands.  It 
is  the  custom  to  use  various  external  applications  over  enlarged  glands, 
with  the  view  of  diminishing  their  size,  especially  ointments  of  iodine- 
or  iodide  of  potassium  or  lead  ;  tincture  or  liniment  of  iodine  painted 
over  the  skin ;  liniment  of  iodide  of  potassium ;  spirit  lotions,  or 
those  containing  nitrate  or  chloride  of  ammonium;  or  sea-weed  poul- 
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tices  or  fomentations.  In  many  instances  nndoubtedly  mucli  good 
may  be  thus  eiJected,  but  certainly  it  is  necessary  to  be  careful  in 
employing  strong  applications,  such,  as  those  of  iodine,  and  also  in 
practising  violent  friction,  as  injurious  irritation  and  inflammation 
may  thus  be  induced.  Gentle  friction  with  some  simple  oleaginous 
substance  is  frequently  beneficial.  Should  abcesses  form,  they  must 
be  treated  by  poulticing  and  incisions.  Symptoms  due  to  enlarged 
glands  in  internal  cavities  must  be  attended  to  as  they  arise.  Some 
practitioners  recommend  irritant  injections  into  the  substance  of  chroni- 
cally enlarged  glands.  Extirpation  has  been  occasionally  practised,  but  is 
only  rarely  a  desirable  mode  of  treatment.  The  administration  of  phos- 
phorus may  diminish  the  size  of  the  glands  in  Hodgkin's  disease,  but  is 
for  other  reasons  not  to  be  recommended.  The  constant  cui-rent  has  been 
employed  in  some  cases  with  success.  For  the  chronic  conditions  con- 
nected with  lymphatic  vessels,  such  as  dilatation  or  lymphorrliagia, 
careful  bandaging  is  useful,  or  elastic  pressure  may  be  employed;  knead- 
ing may  help  to  remove  lymphatic  oedema. 


Chapter  LXVII. 

BRONCHOCELE— GOITRE— EXOPHTHALMIC  GOITRE. 

Goitre  is  a  term  applied  to  certain  forms  of  enlargement  of  the  thyroid 
gland,  and  the  cases  which  come  under  observation  in  medical  practice 
arrange  tliemselves  under  two  groups,  which  will  now  be  considered. 

1.  Broncliocele  or  goitre  prevails  as  an  endemic  disease  in  certain 
districts.  It  is  particularly  observed  at  the  base  of  high  mountains. 
In  this  country  goitre  occurs  especially  in  Derbyshire — hence  named 
"  Derbyshire  neck  ;  "  and  in  certain  parts  of  Yorkshire,  Sussex,  Hants, 
and  Nottinghamshire.  It  has  been  attributed  to  various  meteorological 
and  other  causes,  but  the  mass  of  evidence  goes  to  pz'ove  distinctly  that 
it  is  due  to  impregnation  of  the  drinking  water  with  excess  of  lime  and 
magnesia  salts,  these  salts  having  been  dissolved  in  the  percolation  of 
the  water  through  the  geological  strata  containing  them.  The  disease  is 
observed  most  commonly  in  females  ;  and  is  rare  before  puberty,  though 
it  has  been  known  to  be  congenital. 

Anatomical  Characters. — The  degree  of  enlargement  of  the  thyroid 
varies  considerably,  and  the  gland  may  attain  very  great  dimensions.  It 
begins  in  the  isthmus,  or  in  one  lobe,  especially  the  right,  but  ultimately 
usually  involves  the  entire  organ.  The  shape  of  the  gland  is  generally 
altered,  distinction  of  its  several  parts  being  lost,  but  this  is  not  always 
the  case.  At  first  the  tumour  is  soft,  but  gradually  becomes  firmer,  and 
may  ultimately  be  exceedingly  hard.  In  the  early  stage  there  is  simple 
hypertrophy  of  the  gland — siviple  hronchocele — with  the  formation  of  a 
glutinous,  ropy,  colloid  fluid  in  its  cells  ;  afterwards  the  blood-vessels 
increase  in  number  and  become  dilated,  while  numerous  cysts  form — 
cystic  hronchocele — containing  either  the  gelatinous  material  or  a  bloody- 
looking  fluid.  Ultimately  calcareous  matter  is  deposited,  and  the  gland 
may  be  converted  into  o  calcified  capsule,  enclosing  cysts,  various  kinds 
of  fluid,  and  calcareous  aggregations.    Inflammation  and  suppuration  or 
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ulceration  may  arise,  altering  materially  the  characters  of  the  enlaro-e- 
iiient. 

Symptoms.— The  thyroid  gland  presents  an  obvious  swelling,  varyino- 
in  iia  size  and  other  characters ;  and  the  whole  or  part  of  the  ^]and 
being  mvolved.  It  may  compress  the  neighbouring  structures,  and  lead 
to  serious  dyspnoea,  dyspliagia,  or  interference  with  the  circulatitm  in 
the  neck.  By  pressure  upon  the  sympathetic  trunk  it  is  said  that  a 
simple  goitre  may  cause  dilatation  of  the  pupil,  paralysis  of  accommoda- 
tion, slight  exophthalmos,  and  depression  of  the  temperature  in  the 
external  meatus.  The  general  system  is  usually  below  par,  there  beino- 
often  much  debility  and  ana3mia.  In  some  valley-districts  bronchocele 
IS  associated  with  cretinism,  a  condition  characterized  by  marked  mental 
deficiency,  with  atrophy  of  the  brain  ;  as  well  as  by  bodily  deformity. 

Tkkatment.— In  this  form  of  bronchocele  the  principles  of  treatment 
are  to  change  the  residence ;  to  avoid  drinking  the  impregnated  water  • 
to  employ  iodine  both  internally  and  externally;  and  to  improve  the 
condition  of  the  blood  by  means  of  iron.  Iodine  has  gained  the 
reputation  of  being  almost  a  specific  for  goitre,  and  the  best  mode  of 
administration  is  to  give  the  tincture  in  small  doses  with  iodide 
of  potassium,  freely  diluted.  Iodide  of  iron  is  also  very  useful. 
Externally  applications  of  the  tincture  of  iodine,  iodine  ointment 
or  ointment  of  iodide  of  mercury  are  chiefly  employed.  The  combined 
employment  of  ointment  of  biniodide  of  mercury,  and  exposure  to 
a  tropical  sun  or  to  the  heat  of  a  strong  fire,  has  been  specially 
recommended.  Pressure  may  be  beneficial  in  reducing  the  enlargement. 
If  this  treatment  is  unsuccessful,  surgical  interference  is  advocated^ 
especially  injection  of  the  gland  with'.some  irritant,  such  as  diluted 
lodme  or  tincture  of  perchloride  of  iron ;  the  passage  of  a  seton  or  wire 
through  the  tumour ;  ligature  of  the  thyroid  arteries  ;  or,  as  a  final  re- 
source, extirpation  of  the  enlarged  organ. 

2.  Exophthalmic  goitre— Graves'  or  Basedow's  disease.— This  is  a 
highly  interesting  complaint,  characterized  by  palpilatidn  of  the  heart; 
marked  pulsation  in  the  vessels  of  the  neck  and  head;  enlargement  and 
usually  piilsati(3n  of  the  thyroid  gland;  and  prominence  of  the  eyeballs 
or  exop/dhalmos.  It  is  observed  by  far  most  commonly  in  young  women 
from  20  to  30  years  of  age;  but  may  be  met  with  'in  in'ales,'\vho  are 
usually  somewhat  advanced  in  life,  though  one  of  the  most  marked  cases 
1  have  ever  seen  was  in  a  young  man,  about  20  years  of  age.  The  com- 
plaint has  been  observed  even  in  very  young  children,  and  as  late  as  (iO 
years_  of  age.  Almost  always,  but  not  invariably,  the  condition  is 
associated  in  females  with  marked  anemia  or  chlorosis,  and  menstrual 
derangement.  The  patients  are  often  hysterical  or  neurotic,  or  there  is 
a  family  tendency  to  nervous  affections;  and  the  complaint  may  be 
ilirectly  traceable  to  some  powerful  nervous  disturbauce,  such  as  severe 
mental  shock  or  emotion,  or  injury  to  the  head.  It  is  also  said  to  be 
often  associated  with  rheumatism.  Pathologically  exophthalmic  goitre 
IS  believed  to  be  the  result  of  paralysis  of  the  vaso-motor  nerves  sii^pply- 
mg  the  vessels  of  the  thyroid  gland,  and  of  the  head  and  neck  ;  and  of 
undue  stimulation  of  the  accelerating  nerves  of  the  heart.  The  enlarge- 
ment of  the  thyroid,  which  is  not  usually  very  great,  is  due  mainl/to 
dilatation  of  its  vessels,  partly  to  serous  infiltration  of  its  tissues,  and 
after  a  time  to  hypertrophy;  very  rarely  do  cysts  form.  The 
exophthalmos  is  sujiposed  to  result  either  from  the  eyes  being  pushed 
forward,  owing  to  the  dilated  vessels,  and  increased  vascularity,  a^dema 
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and  probably  hyperplasia  of  the  fat  behind  them  ;  to  contraction  of  the 
muscular  tissue  in  the  membrane  which  covers  the  spheno-maxillary 
fissure ;  or  to  a  combination  of  these  causes. 

A  prominent  theory  of  the  pathology  of  exophthalmic  goitre  is  that 
which  attributes  its  phenomena  to  morbid  changes  in  the  lower  cervical 
ganglia  of  the  sympathetic  ;  an  overgrowth  of  the  fibrous  capsule,  with  or 
without  increase  of  the  connective  tissue,  has  been  described,  rendering 
the  ganglia  hard  and  tough ;  and  in  some  instances  atrophy  or  other 
changes  affecting  the  nerve-cells  have  been  observed.  Other  views 
entertained  are  that  the  complaint  is  originated  by  some  centric  dis- 
turbance affecting  the  spinal  cord,  medulla  oblongata,  or  cerebram.  Dr. 
Hale  White  is  of  opinion  that  exophthalmic  goitre  is  due  to  a  functional 
disturbance  of  the  central  nervous  system,  in  the  neighbourhood  of  the 
floor  of  the  fourth  ventricle.  He  has  also  called  attention  to  the 
persistence  of  the  thymus  gland,  and  to  changes  in  Peyer's  patches  in 
some  cases. 

Symptoms. — As  a  rule  the  subjects  of  exophthalmic  goitre  are  very 
anaemic  or  chlorotic,  and  they  often  become  low-spirited  or  iri'itable 
before  the  actual  symptoms  appear.  Palpitation  is  usually  noticed 
for  some  time  before  the  other  characteristic  phenomena,  and  these 
generally  come  on  very  gradually.  The  enlarged  thyroid  feels  soft 
and  elastic,  while  it  pulsates  or  presents  a  peculiar  thrilly  sensation ; 
and  frequently  a  hsemic  murmur  is  heard  over  it.  The  degree  of 
enlargement  varies  in  different  cases,  but  it  may  be  so  great  as  to  press 
on  the  trachea,  and  the  size  may  differ  under  different  circumstances  ; 
the  gland  is  usually  unequally  affected.  The  pulsation  may  even  be 
visible  at  a  distance.  The  degree  of  exophthalmos  also  varies,  but  it  may 
become  so  great  that  the  eye-balls  project  considerably,  so  that  the  eye- 
lids cannot  cover  them  ;  hence  grave  destructive  changes  are  liable  to  be 
set  up  in  these  organs,  due  to  inflammation  and  ulceration.  Their 
movements  may  be  much  impaired,  and  often  a  certain  degree  of  impair- 
ment of  the  co-ordination  between  their  movements  and  those  of  the  eye- 
lids is  observed,  so  that  when  the  eyes  are  quickly  cast  down  the  eyelids 
do  not  follow  them,  and  the  sclerotic  is  visible  below  the  upper  eyelid — 
Von  Graefe's  symptom.  Vision  is  generally  unaffected.  The  exophthalmos 
is  sometimes  preceded  by  a  spasmodic  contraction  of  the  levatores  palpe- 
brarum, which  is  said  to  be  very  characteristic.  It  is  usually  equal  on 
the  two  sides,  but  sometimes  is  more  marked  or  begins  earlier  on 
one  side  than  the  other,  and  has  even  been  said  to  be  unilateral  in  rare 
instances.  The  pupils  are  generally  dilated.  A  dilated  and  tortuous 
condition  of  the  retinal  veins  has  been  seen  with  the  ophthalmoscope. 
The  cardiac  action  is  often  extremely  rapid,  and  may  be  irregular.  It  is 
said  that  the  cardiac  dulness  is  not  increased.  A  basic  murmur  is  not 
uncommon,  due  to  the  excited  cardiac  action,  and  the  anfemic  condition 
of  the  blood.  The  carotid  ai-teries  are  frequently  seen  to  throb  violently ; 
and  they  are  sometimes  dilated.  A  murmur  may  be  audible  in  them 
and  in  the  subclavians.  The  increased  pulsation  is  evident  even  in  the 
smaller  arteries.  Uncomfortable  sensations  of  throbbing  and  fulness  in 
the  head,  giddiness,  and  headache  are  often  complained  of ;  while  the 
face  is  liable  to  flush.  Patients  suffering  from  exophthalmic  goitre  often 
feel  weak,  and  may  be  much  wasted  ;  they  are  liable  to  free  perspirations  ? 
and  their  temperature  is  frequently  raised.  They  not  uncommonly  suffer 
from  dyspeptic  symptoms,  especially  flatulence  and  constipation,  but 
appetite  may  be  voracious.    The  urine  may  be  excessive  and  watery  ? 
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01-  sometimes  it  is  albuminous.  Among  other  phenomena  noticed  may 
be  difScalty  of  breathing,  hoarseness,  or  aphonia,  due  to  the  enlarged 
thyroid  ;  and  a  sensation  of  fulness  and  throbbing  in  the  throat.  Sleep- 
lessness, irritability  of  temper,  failure  of  memory,  and  epistaxis  have 
been  mentioned  as  symptoms  ;  tdches  cereb rales raaj  be  sometimes  obtained. 
Amenorrhoea  and  leucorrhoea  are  not  uncommon  ;  it  is  said  that  the  mam- 
mary glands  may  be  enlarged.  The  spleen  may  be  swollen.  The  cha- 
racteristic symptoms  are  usually  much  increased  by  exertion  and  emotion. 
The  course  and  duration  of  exophtlialmic  goitre  are  veiy  variable. 
Many  cases  improve  up  to  a  certain  point,  and  then  remain  stationary ; 
oi'  recovery  may  take  place  undei'  proper  treatment.  Death  may  result 
from  the  consequences  of  gradual  dilatation  and  weakening  of  the  heart, 
leading  to  mitral  reguigitation,  or  sudden  cardiac  failure  from  general 
wasting ;  from  interfei'ence  with  respiration ;  or  from  intercurrent 
disease. 

Trratment. — In  cases  of  exophthalmic  goitre  the  treatment  must  be 
mainly  directed  to  the  general  state,  iron,  quinine,  arsenic,  and  other 
tonics,  with  nutritious  digestible  food,  careful  attention  to  hygienic 
conditions,  especially  as  I'egards  fresh  air,  and  moderate  exercise,  being 
the  chief  remedies  required.  Digitalis  and  strophanthus  are  useful  in 
some  cases  on  account  of  their  action  upon  the  heart;  and  belladonna 
is  also  decidedly  efficacious  sometimes  in  combination  with  iron.  Ergot, 
bromides,  aconite,  and  iodide  of  potassium  are  among  the  remedies 
wliich  have  been  recommended.  The  constant  application  of  cold  by 
means  of  ice;  cautei-ization  of  the  turbinated  bones;  electricity;  and 
prolonged  residence  at  high  altitudes  have  been  advocated  as  special 
methods  of  treatment.  In  employing  electricity,  the  constant  current 
is  applied,  with  the  kathode  on  the  cervical  spine,  and  the  anode  over 
the  sympathetic  in  the  neck,  or  over  the  thyroid  body.  Care  must  be 
taken  to  prevent  the  eyes  from  becoming  injured,  and  with  this  object  a 
shade  may  be  worn  ;  or  the  eyelids  may  be  closed  by  means  of  a  light 
bandage,  if  necessary. 


Chapter  LXVIII. 
MYXCEDEMA. 

This  is  a  peculiar  disease,  oi'iginally  desci-ibed  by  the  late  Sir  W.  Gvill 
as  a  cretinoid  condition,  but  subsequently  named  myxoidema  by  Dr.  Ord, 
attended  with  a  form  of  dropsy,  the  fluid  having  a  jelly-like  consistence, 
and  with  overgrowth  and  degeneration  of  the  cellular  tissue  ;  there  being 
no  albuminuria  or  other  signs  of  primary  disease  of  the  kidneys. 

^Etiology  and  Pathology. — Myxoedema  is  on  the  whole  decidedly 
more  frequent  in  women  than  men.  The  symptoms  appear  in  most 
cases  between  30  and  50 ;  but  in  exceptional  instances  they  have  com- 
menced in  very  early  or  in  advanced  life.  The  poor  suffer  most  The 
fstiology  of  the  complaint  is  very  indefinite.  Some  degree  of  heredity 
has  been  noticed  ;  as  well  as  the  occurrence  of  phthisis  and  neiiroses  in 
near  relatives.  Myxoedema  has  occasionally  followed  repeated  pregnan- 
cies, severe  haBmorrhage,  or  mental  disorder.     With  regard  to  the 
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pathology  of  myxoeclema,  the  condition  of  the  thyroid  body  in  this  disease, 
the  results  of  experimental  removal  of  this  body  by  Horsley,  and  the 
remarkable  observations  of  Pi'of.  Kocher,  of  Berne,  on  the  effects  pro- 
duced by  extirpation  of  the  thyroid  gland  for  goitre,  point  to  atrophy 
of  this  gland  being  in  some  way  the  cause  of  myxoedema,  and  to  the 
existence  of  an  important  relationship  between  this  complaint  and  the 
cretinoid  state.  Kocher's  descrijjtion  is  the  description  of  myxoedema, 
although  he  knew  nothing  of  the  disease.  The  condition  of  the  thyroid 
body  varies  considerably  in  cases  prior  to  the  development  of  myxoedema. 
Sometimes  it  is  preceded  by  exophthalmic  goitre ;  or  this  complaint  may 
supervene  on  myxoedema. 

Anatomical  Characters.^ — In  myxoedema  the  connective  tissue  in  all 
parts  of  the  body  presents  a  remarkable  overgrowth,  with  a  kind  of 
retrograde  degeneration.  Its  fibres  are  increased,  and  unnaturally 
defined ;  the  corpuscles  are  enlarged  and  multiplied  ;  and  the  intersti- 
tial material  is  enormously  augmented.  The  skin  presents  some 
nucleai'  proliferation,  and  increase  of  connective  tissue  in  the  neigh- 
boui'hood  of  the  sweat-glands,  sebaceous  glands,  and  hair-follicles. 
Gelatinous  and  oedematous  skin  has  been  recorded  in  a  few  instances. 
Dr.  Ord  found  a  large  amount  of  mucin,  but  this  has  not  been  observed 
in  subsequent  cases.  The  mucous  membranes,  glands,  muscles,  and 
central  ganglia  of  the  nervous  system  are  affected ;  and  the  outer  coat 
of  the  arteries  seems  to  be  involved  to  a  great  degree.  The  thyroid 
gland  is  the  organ  mainly  affected.  At  first  there  seems  to  be  a  small- 
celled  infiltration  of  the  walls  of  the  vesicles,  and  epithelial  proliferation 
within  them.  Subsequently  the  gland  consists  chiefly  of  fibrous  tissue, 
with  scattered  groups  of  cells,  the  remnants  of  the  vesicles ;  and 
ultimately  nothing  but  dense  fibrous  tissue  is  left.  The  thyroid  is 
always  smallei-  than  normal;  pale,  yellowish-white,  or  buff-coloured; 
tough  or  indurated ;  and  either  fibrous  or  structureless.  The  condition 
of  the  kidney  which  may  supervene  closely  simulates  subacute  inter- 
stitial nephritis.  The  propei-  structural  elements  of  the  different  tissues 
ai-e  gradually  absorbed,  by  the  effects  of  the  pi  essure  of  the  new  material. 
The  increase  in  the  neuroglia  in  the  nerve-centres  is  often  very  marked, 
leading  to  destruction  of  their  elements.  In  some  cases  the  heart  has 
been  found  hypertrophied. 

Symptoms. — Those  who  are  the  subjects  of  well-marked  myxoedema 
present  a  peculiar  and  characteristic  appearance.  The  face  is  uni- 
versally swollen,  all  the  features  being  equally  and  uniformly  involved, 
without  reference  to  gravitation,  becoming  broadened  and  flattened. 
Thus  the  lips  are  enlarged ;  the  alse  nasi  are  thick  and  broad ;  the 
ridges  of  expression  are  blurred  and  coarsened,  or  the  lines  obliterated. 
The  eyes  appear  unduly  wide  apart,  and  the  connective  tissue  below 
them  is  loose  and  folded.  The  tongue  is  enlarged,  and  this  may  interfere 
with  articulation.  The  connective  tissue  under  the  jaws  and  in  the  neck 
is  heavy,  thick,  and  thx'own  into  folds.  The  skin  is  peculiarly  waxy- 
looking  and  anfemic,  yellow  or  sallow ;  but  the  cheeks  are  overspread 
with  a  dull  pink  flush,  in  vivid  contrast,  and  abrviptly  limited  towards  the 
orbits.  The  lips  may  be  deep-red  or  almost  livid.  The  body  generally 
becomes  similarly  swollen  ;  and  the  hands  lose  all  shapeliness,  being 
described  by  the  late  Sir  W.  Gull  as  "spade-like;"  the  feet  are  similarly 
affected.  The  oedema  is  resilient,  and  does  not  pit  on  pressure  ; 
acupuncture  does  not  bring  out  any  serum.  The  skin  throughout  is 
thickened,  translucent,  dry,  rough,  and  scaly,  there  being  little  or  no 
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perspiration.  As  myxoedema  advances,  ordinary  anasarca  often  super- 
venes. Tlie  temperature  is  almost  always  lower  than  normal,  and  may 
fall  to  94°  or  even  below  this.  Generally  the  patients  complain  of 
constant  chilliness ;  and  the  hands  and  feet  are  often  cold  and  blue. 
The  mucous  membranes  which. can  be  seen  and  felt  jiresent  similar 
characters  to  the  skin.  A  peculiar  appearance  results  from  a  diminution 
in  the  size,  or  almost  complete  disappearance  of  the  thyreoid  body;  and 
a  correlated  tumefaction,  with  marked  resilience  of  the  skin,  in  the 
lower  triangle  of  the  neck,  above  the  clavicle.  The  hair  is  often  scanty 
on  the  head;  or  there  may  be  complete  baldness  of  the  scalp,  eyebrows, 
and  eyelids.  The  nails  are  stunted  and  brittle.  The  teeth  decay  early, 
or  become  loose. 

Another  characteristic  group  of  symptoms  in  myxoedema  are  those 
connected  with  the  nervous  system.  They  are  indicative  of  progressive 
hebetude,  involving  the  intellectual  faculties,  sensation,  and  voluntary 
motion ;  and  ultimately  mental  disorder  often  supervenes,  terminating 
in  coma.  The  expression  of  the  face  becomes  fixed,  heavy,  apathetic, 
and  very  sad.  Thought  and  volition  are  slow,  but  lead  to  correct 
results.  Patients  are  markedly  or  even  painfully  conscioas  of  a  want 
of  normal  activity  in  performing  the  ordinary  actions  of  daily  life. 
They  have  a  difficulty  in  collecting  their  thoughts ;  ideas  come  slowly 
and  deliberately,  and  are  tardily  expressed  in  conversation  ;  while  to 
write  a  letter  takes  a  long  time.  The  language  is,  however,  correct ; 
and  the  writing  is  unchanged.  There  is  a  condition  of  lethargic 
good  temper.  Later  on  memory  becomes  defective.  Articulation  is 
slow  and  laboured,  as  well  as  thick  or  blui-red ;  and  the  voice  monoton- 
ous and  of  leathery  quality.  The  movements  of  the  body  are  slow 
and  languid ;  and  the  maintenance  of  fixed  attitudes  requires  much 
effort.  There  is  no  loss  of  muscular  power,  but  a  tardiness  of  co- 
ordination, and  a  toi'pidity  of  muscular  sense ;  and  it  appears  as  if 
the  muscles  were  toneless  and  excessively  relaxed  diuing  rest,  so  that 
a  considerable  initial  contraction  is  necessary  befoi'e  they  bear  on  their 
attachments.  While  the  patient  is  at  rest,  laxity  of  the  muscles  in 
some  instances  gives  rise  to  drooping  of  the  head  on  the  chest.  In 
walking  the  balance  of  the  body  is  maintained  with  difficulty,  its  weight 
being  thrown  on  each  leg  in  succession  ;  and  a  quiver  often  runs  through 
tlie  body  when  the  foot  is  raised  from  the  ground.  Moreover',  sudden 
falls  are  not  uncommon ;  and  these  have  led  to  fracture  of  the  patella.  Sen- 
sation is  also  slow,  but  ultimately  sui'e.  The  special  senses  are  similarly 
affected  ;  and  two  particular  symptoms  ai-e  often  noticed,  liamely,  a  per- 
sistent unpleasant  taste,  sweet,  bitter,  or  of  othei-  cliaractei's  ;  and  a 
persistent  unpleasant  smell. 

In  the  eai'ly  stage  of  myxoedema  there  are  no  evidences  of  organic 
disease  of  either  of  the  viscera,  but  these  are  ultimately  affected.  The 
urine  is  at  tii-st  usually  increased  in  quantity;  of  low  specitic  gravity; 
deticient  in  urea ;  but  contains  no  abnormal  ingredients.  In  the  last 
stage  it  genei'ally  becomes  albuminous.  The  pulse  is  weak  or  slow. 
The  bowels  are  constipated. 

The  course  of  myxoedema  is  very  chronic,  but  the  termination  generally 
fatal,  the  duration  ranging  from  six  years  upwards.  Ultimately  there  is 
great  general  debility;  while  mental  symptoms  supervene,  such  as  fret- 
fulness,  irritability,  and  moroseness  or  suspicion,  often  delusions  and 
hallucinations,  sometimes  convulsions,  and  speedy  coma  at  the  close. 
Death  may  result  from  coma,  urasniia,  general  or  nervous  exhaustion, 
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or  intercurrent  diseases.  Some  cases  have  improTed  under  treatment, 
and  Sir  Andrew  Clark  looks  upon  myxoedema  as  fairly  curable. 

Treatment. ^ — The  chief  indications  in  the  treatment  of  myxce'dema  are 
to  give  good  food,  at  the  same  time  carefully  regulating  the  diet ;  to 
protect  the  patient  from  cold  ;  to  employ  tonics,  especially  iron  and 
arsenic;  and  to  use  assiduous  frictions,  as  well  as  baths,  especially 
vapour-baths.  Jaborandi  or  pilocarpine  and  nitro-glycerine  have  been 
recommended  as  useful  remedies. 


Chaptkr  LXIX. 
*  DISEASES  OF  THE  NERVOUS  SYSTEM. 
I.  Clinical  Characters. 

The  clinical  investigation  of  neivous  affections  is  frequently  very  difficult, 
and  there  is  no  class  of  diseases  in  connection  with  which  a  definite  and 
systematic  mode  of  examination  is  more  requisite.  Further,  it  is  highly 
important  to  have  a  clear  notion  as  to  the  anatomy  and  physiology  of 
the  nervous  system,  particularly  as  to  the  functions  of  the  different  parts 
of  the  central  organs,  and  the  distribution  and  functions  of  the  nerves. 
The  clinical  phenomena  which  may  be  associated  with  the  nervous 
system  will  now  only  be  enumerated,  but  some  of  the  m.ost  important  of 
these  phenomena  will  be  hereafter  discussed  in  detail.  They  may  he 
indicated  as  follows  :— 

1.  Morliid  sensations  in  the  head,  including  pain  or  headache, 
tenderness,  sense  of  weight  or  heaviness,  throbbing,  heat,  vertigo  or 
dizziness. 

2.  Morbid  sensations  connected  with  the  spine,  chiefly  pain, 
tenderness,  burning,  or  a  peculiar  sense  of  tightness  round  the  body,  as 
if  it  were  encircled  by  a  tight  cord  extending  from  the  spine — girdle- 
pain.  As  regards  spinal  pain,  it  is  important  to  notice  whether  it  is 
felt  all  along  the  spine  or  is  localized;  if  it  is  constant  or  paroxysmal; 
if  it  shoots  in  any  dii'ection  ;  and  in  some  cases  how  it  is  influenced  by 
walking,  by  movements  of  the  spinal  column,  by  percussion  or  kneading 
along  the  spine,  by  concussion  of  the  heels,  and  by  the  passage  of  ice  or 
of  a  hot  sponge  along  the  spine. 

3.  Mental  disturbance. — It  is  impossible  to  indicate  here  all  the 
numerous  derangements  coming  under  this  head,  especially  as  observed 
in  cases  of  insanity,  but  their  general  character  may  be  gathered  from 
the  following  summary: — a.  Impaired  consciousness,  from  mere  stupor 
to  absolute  coma.  6.  Disorder  of  the  intellectual  faculties,  including 
perception  and  apprehension,  thought,  I'easoning,  judgment,  and  memory. 
Under  this  would  come  the  various  forms  of  delirium,  mental  confusion, 
delusions,  illusions,  and  hallucinations  ;  or  there  may  be  mere  failure  oi- 
complete  loss  of  one  or  all  of  the  mental  powers.  In  some  cases  the 
mental  faculties  are  unnaturally  acute,  c.  Alterations  in  the  moral 
feelings  and  actions,  manner  of  behavioui',  disposition,  affections,  spirits, 
and   temper.     d.  Emotional  disorder,  as  evidenced  by  the  emotions 

*  This  subject  is  dow  so  extensive,  that  it  has  become  increasingly  difficult  to  do 
justice  to  it  in  a  general  treatise.  Amongst  the  most  important  works  which  may  be 
referred  to  are  "  Diseases  of  the  Nervous  System  "  by  Dr.  Gowers ;  "  Paralysis,  Cere- 
bral, Bulbar,  and  Spinal"  by  Dr.  Bastian ;  and  the  "Treatise"  and  "Handbook"  on. 
Diseases  of  the  Nervous  System  by  Dr.  James  Eoss,  of  Manchester. 
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being  aiiduly  excitable  or  the  i-e verse,  e.  Distarbance  of  speech  as  an 
intellectual  act — -aphasia,  f.  Disorders  affecting  sleep,  including  som- 
nolence, insomnia,  uneasy  sleep  with  unpleasant  dreams,  somnambulism, 
and  somniloquism. 

4.  Subjective  disturbances  of  the  special  senses. — a.  VLdon. 
The  chiet'  dei'angfmeiit s  of  vision  are  phot(iphol)ia  or  undue  sensibility 
to  light ;  photopsia  or  subjective  sensations  of  flashes  of  light,  of  iridic 
colours,  sjKXrks,  musciB  volitantes  or  spectra ;  defective  sight,  either 
dimness  of  vision  to  complete  blindness  or  amaurosis,  double  vision  or 
diplopia,  hemiopia,  part  of  the  field  of  vision  being  lost,  or  altered  per- 
ception of  colours,  h.  Hearing  may  be  affected,  as  shown  by  intolerance 
of  sound  ;  different  degrees  of  deafness  ;  or  tinnitus  aurium.  c.  Smell 
or  tade  may  also  be  impaired  or  lost  ;  unduly  sensitive  ;  or  jn'rverted. 

o.  Alterations  in  general  sensation  and  tactile  sensibility. — 
These  comprehend  : — a.  Hyperesthesia,  or  undue  sensibility  to  touch  ; 
and  dysesthesia  or  hyperalgesia,  or  undue  insensibility  to  pain.  b.  The 
opposite  condition  of  hypresthesia,  anesthesia,  or  analgesia.  There 
may  be  a  sensation  of  something  intervening  between  the  skin  and  any 
object  touched  ;  or  inability  to  distinguish  the  characters  of  the  sui-face, 
or  the  form  of  an  object,  c.  Various  kinds  of  paia  or  tenderness  felt 
in  different  parts  of  the  body.  d.  Paresthesia  or  perverted  sensations, 
such  as  numbness,  tickling,  itching,  formication  or  creeping  of  ants, 
heat  or  cold,  pricking,  tingling,  aura  epileptica.  e.  Thermo-anesthesia, 
and  thermo-hyperesthesia.  /.  Diminished  rapidity  of  conduction  to 
the  brain,  and  of  consequent  pei'C(>ption  of  tactile  or  painful  sensations. 

(5.  Impairment  of  the  muscular  sense. — This  deviation  exists  in 
certain  forms  of  disease,  and  is  evidenced  by  a  difficulty  in  realizing 
weight  and  resistance,  or  in  performing  certain  muscular  acts  without 
looking  at  and  paying  direct  attenti<5n  to  them ;  or  by  a  want  of  con- 
sciousness as  to  whether  different  muscles  are  contracted  or  not,  or 
whether  joints  are  being  passively  moved. 

7.  Alterations  affecting  motility. — These  are  of  the  greatest  im- 
portance, and  comprise: — a.  General  restlessness  and  jactitation. 
h.  Abnormal  attitudes  or  movements  while  lying,  sitting,  standing,  or 
moving,  such  as  being  coiled  up  ;  boring  the  head  into  the  pillow  ;  a  dis- 
position to  stagger  or  fall,  to  advance  irresistibly  or  run,  to  rotate  on  an 
axis,  or  to  move  in  a  circle,  c.  Evidences  of  muscular  weakness,  in 
the  way  of  general  trembling  ;  local  tremors  ;  or  unsteadiness  of  a  limb 
when  raised,  d.  Signs  of  undue  muscular  irritability,  namely,  fibrillar 
movements;  twitchings ;  subsultus  tendinuiTi ;  I'igidity;  clonic  or  tonic 
spasms;  convulsive  movements;  cramps  or  painful  spasms;  and  tetanus. 
As  varieties  of  symptoms  due  to  spasmodic  movements  should  be  specially 
mentioned  strabismus  or  squint;  rolling  about  of  the  eyes,  or  the  condi- 
tion termed  uy.itagmus,  in  which  the  eye-ball  presents  continuous  oscilla- 
tory and  rotatory  movements,  which  cannot  be  voluntarily  controlled,  or 
only  occurring  on  voluntary  movement ;  champing  of  the  jaws  ;  grinding 
of  the  teeth ;  and  trismus  oi-  lock-jaw.  e.  Pai-alysis,  either  general, 
hemiplegic,  paraplegic,  or  local,  f.  Impairment  or  loss  of  power  in 
co-ordinating  muscles  f(n'  the  pei'formance  of  various  acts.  g.  Automatic 
involuntary  movements,  such  as  those  observed  in  chorea,  li.  Deficient 
or  excessive  reflex  irritability.  Cataleptic  fixity  of  a  limb;  or  slow 
purposeless  movements  of  Hcxion  and  extension,  as  in  atli>'tosi>i. 

8.  Changes  in  vascular  supply,  nutrition,  and  secretion. — The 
influence  of  the  nervous  system  on  these  processes  is  well  known,  and 
it  will  suffice  to  mention  here,  as  illustrations,  the  change  in  temperature 
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and  the  wasting,  with  tendency  to  bed-sores,  often  observed  in  paralyzed 
parts ;  the  disorders  of  nutrition  and  secretion  which  frequently  accom- 
pany neuralgia ;  and  the  influence  of  nervous  affections  on  the  secretion 
of  tears,  saliva,  or  urine. 

9.  There  are  some  important  extrinsic  symptoms  often  associated 
with  nervous  diseases,  namely,  those  referable  to  the  stomach,  bowels, 
bladder,  and  sexual  organs,  many  of  them  being  due  to  paralysis.  They 
include  nausea  and  vomiting;  obstinate  constipation,  accumulation  of 
faeces  in  the  rectiim,  involuntary  or  unconscious  defjecation  ;  irritability 
of  the  bladder,  retention  or  incontinence  of  urine,  involuntary  micturi- 
tion ;  diminution  or  loss  of  sexual  inclination  or  power,  undue  sexual 
excitability,  or  constant  priapism. 

II.  Physical  Examination. 

Objective  modes  of  examination  are  highly  impoi'taiit  in  the  investi- 
gation of  nervous  diseases,  and  the  following  outline  may  serve  to 
indicate  the  nature  and  scope  of  the  information  to  be  thus  obtained  :— 

A.  Examination  of  the  head,  as  to  size  and  shape  ;  state  of  the  fonta- 
nelles  ;  signs  of  tumom- ;  oi-  localized  pain  oi"  tenderness  on  pressure  or 
percussion. 

B.  Examination  of  the  spinal  column,  as  to  shape,  signs  of  tumour, 
or  evidences  of  displacement  or  projection  of  the  spinous  processes  due 
to  dislocation  or  caries  ;  or  as  to  the  sensations  of  the  patient  on  palpa- 
tion, percussion,  or  the  application  of  heat  or  cold. 

C.  Tests  of  sensation. — In  testing  sensation  it  must  be  remembered 
that  there  are  ideally  several  kinds  of  sensation,  each  of  which  it  may  be 
necessary  to  investigate.  These  include: — (1)  Ordinary  ctitaneous 
sensibility.  (2)  Fainful  sensations.  (3)  Tactile  sensations,  or  those  of 
touch,  which  comprehend  (a)  pressure ;  (6)  temperature  ;  (c)  locality. 
(4)  Muscular  sense.  In  many  cases  much  care  and  tact  are  necessary  in 
testing  these  different  kinds  of  sensation,  and  in  discriminating  between 
them.  Without  entering  into  details,  it  must  suffice  to  give  the  follow- 
ing summary  : — Ctitaneous  sensihility  is  tested  by  noting  the  effects  of  a 
slight  touch  or  pressure,  or  of  tickling  ;  painful  sensations  by  pricking  or 
pinching  the  skin.  The  sense  of  pressure  is  best  tested  by  applying 
different  weights  over  the  part  to  be  examined.  Temperature  may  be 
determined  by  applying  to  the  skin  two  test-tubes,  one  containing  cold, 
the  other  hot  watei'.  Locality  can  be  tested  by  pinching  or  pricking 
the  skin  while  the  patient  is  not  looking,  or  has  his  eyes  shut,  and 
making  him  state  the  seat  of  the  irritation.  Special  instruments  are 
also  employed,  such  as  Weber's,  Jaccoud's,  or  Sieveking's  sesthesiometer. 
Weber's  instrument  consists  essentially  of  a  pair  of  compasses,  the 
points  of  which  are  covered  with  sealing-wax,  and  it  is  noted  what  is 
the  shortest  distance  apart  at  which  these  can  be  recognized  as  separate 
points  of  touch,  an  approximate  idea  being  thus  gained  as  to  the  degree 
of  sensibility  of  a  particular  part.  The  muscular  sense  is  tested  by 
making  the  patient  lift  weights  siispended  in  a  towel  or  handkerchief, 
and  noticing  the  smallest  weight  which  can  be  recognized  as  such,  or 
the  smallest  difference  between  two  weights  which  can  be  appreciated; 
by  directing  him,  his  eyes  being  closed,  to  perform  certain  acts,  such  as 
to  point  to  or  touch  the  nose  or  ear,  or  the  great  toe,  oi'  to  place  his  legs 
in  different  postures  ;  or  by  placing  the  limbs  in  different  positions,  and 
ascertaining  whether  the  patient  can,  without  looking,  state  what  posi- 
tions they  occupy. 
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I).  Tests  applied  to  muscles. — a.  When  any  nmsc-les  are  supposed 
to  be  pai-alyzed,  t  he  patient  shouhl  be  desired  to  attempt  to  perform  dif- 
ferent actions  which  would  bi-ing  the  affected  muscles  into  play,  and  thus 
it  can  be  obsei'ved  whether  they  are  really  paralyzed,  and  to  what  degree  ; 
it  being  noted  whether  these  actions  can  be  performed  at  all,  or  if  they 
are  merely  slowly  produced  and  deficient  in  power.  An  instrument 
named  the  dynamometer  has  been  invented  by  Duchenne,  for  the  purpose 
of  measuring  and  recording  accurately  the  sti-ength  of  the  hand-grasp  ; 
and  also  of  measui'ing  the  foi'ce  of  traction  which  can  be  exerted  by  other 
groups  of  muscles,  h.  When  there  is  impairment  or  loss  of  co-ordinating 
power,  the  involved  muscles  should  also  be  properly  tested  ;  thus  the 
patient  may  be  made  to  balance  the  body  in  an  erect  position  with  the  eyes 
shut,  or  to  walk  along  a  straight  line  without  looking  at  it.  r.  A  matter 
of  frequent  impoi'tance  is  to  determine  whether  muscular  iri'itability  is 
retained  or  lost,  as  well  as  the  degree  of  facility  with  which  it  is  excited, 
and  the  force  with  which  the  muscles  act  when  thus  irritated.  This  is 
accomplished  by  employing  some  direct  mechanical  irritation,  such  as 
pressure,  percussion,  or  drawing  the  finger  along  the  muscles ;  but 
especially  by  electiicity.  In  many  cases  also  the  reflex  excitability  of 
muscles  has  to  be  tested,  but  this  subject  must  be  separately  discussed. 

E.  Examination  of  reflexes. — During  the  last  few  years  certain 
phenomena  have  come  to  assume  an  impoi'tant  position  in  relation  to 
nervous  diseases,  which  are  known  by  the  general  term  spinal  reflexes. 
These  are  tested  as  to  their  presence ;  their  absence  or  abolition  ;  or 
their  exaggeration  or  impairment.  They  are  divided  into  two  primary 
groups,  namely: — 1.  Superficial  or  sJcin-reflexes.  2.  Deep  or  iendon-refiexes. 

Superficial  reflexes  depend  on  impressions  conveyed  by  the  ordinary 
afferent  or  sensory  nerves,  when  certain  pai'ts  of  tlie  skin  ai'e  irx-itated. 
Tendon-reflexes  are  produced  by  a  sudden  impulse  or  blow  applied  To  the 
tendon  or  aponeurosis  belonging  to  a  muscle. 

The  modes  of  production  and  indications  of  these  I'eflexes  are  con- 
veniently arranged  by  Di'.  Bastian,  in  "  Quain's  iJictionaiy  of  Medicine," 
according  to  the  following  tables  :  — 

1.    Superficial  Reflexes. 


Name  of 
Refle.x. 

Mode  of  Excitation. 

Nature  of  Result. 

Level  of  Cord  upon 
which  Refiex  depends. 

Plantar  reflex. 

Tickling  sole  of  foot. 

Movement  of  toes ;  of 
these  and  foot ;  or  of 
1  hese  and  leg. 

First,  second,  and  third 
sacral  nerves  (lower  part 
of  luinbar  enlarj^ement). 

Gluteal  rc/lex. 

Irritation  of  skin  of  but- 
tock. 

Contraction  of  glutei. 

Fourth  and  fifth  lumbar 
nerves. 

Cremasteric 
reflex. 

Irritation  of  skin  of  upper 
and  inner  part  of  tliigh. 

Drawing  np  df  testicle. 

Fir;t  and  secoiul  lumbar 
nerves. 

Abdomiiia 
reflex. 

Irritation  of  skin  of  abdo- 
men along  edge  of  ribs, 
and  abo\e  Poupart'd  li- 
gament. 

Contraction  of  upper  or 
of  lower  part  of  abdomi- 
nal muscles. 

Eighth  to  twelfth  dorsal 
nerves. 

Epigastric 
reflex. 

Stroking  side  of  chest 
over  sixth  and  fifth 
intercostal  spaces. 

A  dimpling  of  correspond- 
ing side  of  epigastric 
region  (contraction  of 
highest  fibres  of  rectus 
abdominis). 

Fourth  to  sixth  or  seventh 
dorsal  nerves. 

Scapular  reflex. 

Irriiation  of  skin  in  in- 
terscapular region. 

Contraction  of  posterior 
axillary  fold  (teres),  or 
of  several  of  scapular 
muscles. 

Sixth  or  seventh  cervical 
to  second  or  third  dor- 
sal nerves. 
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2.    Deep  Reflexes. 


Reflex. 

Mode  of  Excitation. 

Nature  of  Result. 

Level  of  Cord  upon 
which  Reflex  depends. 

Knije  jerk. 

By  striking  patella  ten- 
don with  edge  of  hand 
or  with  percussion  ham- 
mer, whilst  leg  hangs 
loosely  over  fellow,  or 
over  fiirearm  of  opera- 
tor. Also  by  striking 
quadriceps  tendon  above 
patella. 

A  single  upward  jerk  of 
the  leg  and  foot,  slight 
or  distinct. 

Second  and  third  lumbar 
nerves. 

Ankle  domes. 

With  knee  extended  or 
very  slightly  flexed,  by 
pressing  quickly  and 
firmly  against  anterior 
part  of  sole  of  foot  (so  as 
to  stretch  calf-muscles) 
and  then  keeping  up 
the  pressure. 

A  series  of  clonic  contrac- 
tions at  the  ankle-joint, 
continuing  as  long  as 
the  pressure  is  main- 
tained, and  instantly 
ceasing  when  it  is  re- 
laxed. 

If  the  condition  is  very 
highly  marked  it  may 
spread  to  the  whole 
limb,  or  even  to  that  of 
the  opposite  side. 

First    to    third  sacral 
nerves  (lower  part  of 
lumbar  enlargement). 

A  modification  of  the  ankle-clonus  has  also  been  described  under  the 
term  front-tap  contraction.  It  is  obtained  by  tapping  on  the  muscles  of 
the  front  of  the  leg  during  passive  flexion  of  the  ankle.  Deep  reflexes 
can  also  occasionally  be  produced  in  the  upper  limb,  though  not  present 
in  health,  as,  for  instance,  percussion  of  the  lower  end  of  the  radius  pro- 
duces flexion  of  the  elbow,  and  in  some  cases  percussion  of  the  lower 
end  of  the  ulna  produces  extension  of  the  elbow;  they  are  said  to  indicate 
secondary  descending  degeneration  after  brain  lesions.  Eulenberg  indi- 
cates the  movements  of  tendon-reflexes  by  graphic  representation. 

F.*  Uses  of  Electricity. — Electricity  is  of  use  for  the  diagnosis, 
prognosis,  and  treatment  of  diseases,  especially  of  the  nervous  and  mus- 
cular systems.    It  is  used  in  three  forms,  namely  : — 

1.  Electricity  produced  by  friction,  otherwise  known  as  static  or 
Franklinic  electricity,  requiring  for  its  application  rotating  cylinders  or 
discs  of  glass,  Leyden  jars,  insulating  stools,  &c.  This  form  is  so  difficult 
to  manage,  and  the  apparatus  is  so  cumbersome,  that  it  is  now  rarely 
used,  although  Professor  Charcot  has  employed  it  of  late  years  to  a 
considerable  extent,  especially  in  the  treatment  of  so-called  "  hysterical  " 
neuroses. 

2.  Electricity  induced  by  magnets  or  neighbouring  currents  of  elec- 
tricity. This  is  called  the  induced  current,  the  Faradic  current,  the 
magneto-electric  current,  or  the  interrupted  current.  Its  most  common 
form  is  that  in  which  a  coil  is  made  to  rotate  between  the  poles  of  a 
horseshoe  magnet.  The  best  form  is  that  in  which  a  coil  of  coarse  wii'e 
having  a  core  of  soft  iron  in  its  middle  is  connected  with  the  two  plates 
of  a  galvanic  element.  Over  this  primary  coil  another  coil  of  finer  wire 
is  made  to  slide.  The  current  of  the  primary  coil  being  automatically 
made  and  broken  with  very  great  rapidity  by  means  of  a  spring 
hammer,  currents  of  electricity  are  induced  in  the  coil  which  slides 

*  The  following  observations  on  the  "Uses  of  Electricity"  have  been  chiefly 
written  by  my  friend  and  colleague,  Dr.  Vivian  Poore. 
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over  the  primary  coil,  and  the  strength  of  snch  induced  curi'ents  can  be 
graduated  with  very  great  delicacy  by  the  extent  to  which  the  outer  coil 
covers  the  inner. 

3.  Electricity  produced  by  chemical  action  in  cells,  such  cells  being 
technically  know  as  "  elements.  "  This  is  called  (Aalvardc  or  Voltaic 
electricity,  and  is  sometimes  spoken  of  as  the  constant  current.  The 
elements  must  be  "  constant  "  in  their  action,  a.nd  none  are  better  than 
those  which  are  known  as  the  Leclanche  elements  (of  which  there  are 
many  imitations),  and  which  are  now  in  common  use  for  a  variety  of 
purposes.  A  medical  galvanic  battery  should  be  composed  of  small 
cells,  not  less  than  twenty  in  number  and  united  in  series,  that  is,  the 
zinc  plate  of  one  element  joined  to  the  carbon  plate  of  the  next,  and  so 
on.  In  such  a  battery  the  curi'ent  flows  from  the  last  carbon  plate 
through  the  connecting  wire  to  the  first  zinc  plate.  The  wire  connected 
with  the  carbon  is  spoken  of  as  the  positive  pole,  and  that  with  the  zinc 
as  the  negative  pole,  and  it  must  be  remembered  that  the  current  always 
flows  fi-om  positive  to  negative.  The  negative  pole  is  more  stimulating 
and  iiritating  than  the  positive. 

The  use  of  electi'icity  as  a  source  of  light,  and  as  a  soui-ce  of  heat,  is 
daily  becoming  of  more  importance  in  medicine,  but  scarcely  needs  more 
than  a  passing  allusion  in  this  place. 

In  diagnosis  electricity  is  used  to  test  the  irritability  of  nerves  (motor 
and  sensory)and  muscles.  The  best  form  of  batteiy  for  testing  is  a 
combined  Fai'adic  and  Galvanic,  the  latter  with  20  to  40  cells,  and  so 
arranged  that  the  same  electrodes  or  sponges  can  be  used  for  either 
current  by  simply  altering  a  switch.  Great  care  is  I'equired  in  the 
employment  of  electricity  for  such  a  purpose,  and  we  shall  best  explain 
the  method  to  be  used  by  giving  diiections  for  testing  a  particular  gi'ou]) 
of  muscles,  say  those  of  the  hand.  This  is  most  readily  done  by  comparing 
the  ii'ritability  of  a  muscle  on  the  right  side  with  the  corresponding  muscle 
on  the  left.  We  must  be  sure  in  the  first  instance  that  the  muscles  are 
in  perfect  repose,  and  it  is  often  impossible  to  get  this  condition  fulfilled 
without  the  intelligent  help  of  the  patient.  Let  the  patient,  stripped  to 
the  waist,  sit  in  a  comfortable  chair  with  both  hands  arranged  symme- 
trically in  front  of  him  and  resting  in  perfect  repose  on  a  small  table  of 
suitable  height,  or  on  the  back  of  a  chair.  Next  we  must  be  sure  that 
the  cui-rent  passes  through  equal  lengths  of  the  body  to  the  muscles  on 
either  side;  this  is  most  certainly  effected  by  fastening  one  pole  to  the 
middle  line  of  the  body  (say  the  nape  of  the  neck).  If  telegraph  wire 
■conductors  be  used  (and  they  ai'e  the  best)  it  will  be  found  a  good  plan 
to  place  a  small  toilet  sponge  moistened  with  salt  and  water  over  the 
lower  cervical  vertebrae,  and  over  this  to  fasten  the  bright  copper  wire 
of  the  conductor  by  means  of  a  strip  of  bandage  tied  round  the  neck. 
Next  we  must  be  sure  that  the  skin  over  the  muscles  to  be  tested  is 
■equally  pervious  (if  we  may  use  the  expi'ession)  to  electricity,  and  this 
is  best  effected  by  thoroughly  moistening  the  skin  with  hot  salt  and 
water.  Having  fastened  a  sponge-holder  or  rheophore  of  suitable  shape 
to  the  other  conductor  of  the  battery,  sit  facing  the  patient,  and  proceed 
to  test  the  muscles  and  compare  the  irritability  of  one  side  with  the 
other.  It  is  well  to  begin  with  the  side  which  is  presumably  healthy. 
Let  your  current  be  at  zei'o  to  begin  with,  and  gradually  increase  its 
strength  until  a  distinct  movement  of  the  muscle  is  obtained.  This 
done,  apply  the  same  cuirent  in  a  precisely  similar  way  to  the  opposite 
side  and  compai-e  the  results.    We  may  find  that  the  irritability  is  lost. 
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lessened,  or  heightened,  or  that  a  muscle  which  gives  no  response  to 
faradism  contracts  more  or  less  readily  to  galvanism. 

Irritability  to  both  forms  of  current  is  lost  if  the  muscle  be  so 
extremely  wasted  that  no  appreciable  amount  of  fibre  remains.  It  is 
lessened  in  all  cases  in  which  muscles  have  been  disused  for  some  time, 
as  when  limbs  have  long  been  kept  in  splints  or  immovable  apparatus, 
and  in  old  cases  of  hemiplegia  and  hysterical  paralysis.  Irritability 
when  lessened  from  these  causes  is  usually  quickly  I'ecovered  after  a 
few  applications  of  the  current.  It  is  often  lessened  in  diphtheritic 
paralysis,  in  moderately  severe  cases  of  lead-paralysis,  and  in  cases  of 
nerve-injury  which  are  recovering.  Irritability  is  lessened  to  both 
forms  of  current  when  luuscles  have  been  over-used,  as  in  writers' 
cramp,  and  in  some  cases  of  chorea.  In  cases  of  locomotor  ataxy  it  is 
sometimes  found  that  the  muscles  of  the  affected  limb  vary  in  their 
irritability,  some  showing  excess  and  others  diminution.  After  an 
injury  to  a  nerve  which  completely  stops  its  conducting  power,  it  is 
common  to  find  that  the  irritability  to  faradism  and  galvanism  of 
muscles  supplied  by  the  injured  nerve  undergoes  a  gradual  diminution, 
until  at  the  end  of  seven  or  eight  days  the  irritability  to  faradism  is 
completely  lost,  while  the  irritability  to  galvanism  revives  and  ultimately 
becomes  excessive. 

Irritability  to  both  currents  may  be  apparently  lessened  in  cases 
where  the  skin  is  very  dry  and  harsh,  and  the  current  finds  great 
resistance  to  its  ti'ansit  through  it. 

Irritability  of  muscles  to  faradism  or  galvanism  may  be  heightened 
in  some  cases  of  slight  nerve-injuries,  in  which  the  nerve  is  bruised 
or  tendei'.  It  is  apparently  heightened  in  emaciated  and  anaemic 
subjects. 

It  is  noteworthy  that  in  some  forms  of  progressive  muscular  atrophy 
the  irritability  to  both  forms  of  current  continues  normal  as  long  as  there 
is  any  muscle  remaining. 

Sometimes  in  the  early  stages  of  hemiplegia  muscular  irritability  is 
heightened ;  and  in  cases  of  paraplegia  from  a  limited  lesion  leading  to 
degeneration  of  the  lateral  columns  of  the  cord  a  similar  condition  of 
things  is  found. 

Degenerative  Reactions. — In  the  condition  just  named  it  is  found 
that  muscles  give  no  response  to  faradism,  but  respond  readily,  or  too 
readily,  to  galvanism.  When  a  motor  nerve  is  divided  or  obliterated 
by  pressure,  or  when  the  motor  cells  in  the  cord  or  bi-ain  fi-om  which 
it  emanates  are  destroyed,  degenei-ation  travels  down  the  nerve,  and 
ultimately  reaches  the  terminal  fibres  and  end-plates  distributed  among 
the  muscular  fibrillae,  leaving  the  muscle  practically  without  any  nerve 
at  all.  Muscles  in  such  a  state  give  no  response  to  faradism  (for  this 
current  acts  mainly  on  the  intra-muscular  nerves),  but  as  long  as  any 
muscular  fibres  remain  they  can  be  made  to  contract,  by  virtue  of  their 
own  inherent  irritability,  by  the  galvanic  current  slowly  interrupted. 
Sometimes  muscles  in  this  condition  respond  too  readily  to  galvanism ; 
but  why  this  should  be  so  it  is  difiicult  to  say. 

Degenerative  reactions  are  found  in  cases  of  paralysis  due  to  damage 
to  a  nerve-trunk  (as  in  facial  palsy  and  other  forms  of  nerve-injury)  ; 
as  well  as  in  cases  of  paralysis  due  to  destruction  of  the  motor  cells 
in  the  spinal  cord  (anterior  polio-myelitis,  infantile  paralysis,  spinal 
paralysis  of  adults),  and  of  course  in  those  more  extensive  lesions-of  the 
cord,  such  as  acute  myelitis,  which  involve  the  motor  cells  in  a  com- 
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men  ruin.  Degenei'ative  reactions  are  also  found  in  extreme  forms  of 
lead-palsy.  In  cases  of  paraplegia  from  a  local  injury,  in  which 
the  motor  cells  below  the  injury  retain  their  functional  vitality,  the 
degenerative  reactions  are  not  found,  so  that  the  following  rules  may  be 
laid  down: — 

1.  As  long  as  a  muscle  is  connected  by  a  healthy  nerve  with  healthy 
motor  cells  in  its  nerve-centre,  it  will  not  give  degenerative  reactions, 
even  though  it  be  absolutely  paralyzed  to  the  will.  Neither  will  a  miiscle 
in  such  a  condition  undergo  rapid  or  extensive  wasting. 

2.  When  a  muscle  is  cut  off  from  the  influence  of  its  motor  cells,  by 
damage  to  the  cells  themselves,  or  to  the  motor  nerve  which  emanates 
from  them,  it  gives  degenerative  reactions  as  soon  as  the  degeneration 
of  the  nei've  to  its  end  is  complete ;  and  a  muscle  in  such  a  state  wastes 
very  rapidly. 

It  must  be  borne  in  mind  that  a  muscle  may  be  hopelessly  paralyzed, 
and  yet  may  respond  to  electi-icity  quite  normally. 

The  iiritability  of  motor  nerves  may  be  tested  by  applying  the 
reophore  exactly  over  the  nerve  we  wish  to  test ;  and  all  that  we  have 
said  with  regard  to  the  muscles  may  be  equally  applied  to  the  nerves. 

Electricity  is  of  some  use  also  in  testing  the  sensibility  of  sensory 
nerves. 

Electricity  is  often  of  service  in  prognosis,  and  it  will  be  convenient 
to  oft'er  here  a  few  remarks  on  this  subject.  1.  A  correct  prognosis 
must  depend  upon  an  exact  diagnosis.  Thus  a  muscle  or  limb  is 
paralyzed,  and  by  the  aid  of  electricity  (combined  with  other  indica- 
tions) we  are  helped  to  a  knowledge  of  the  exact  seat  of  the  paralyzing 
lesion,  whether  psychical,  cerebral,  spinal,  or  in  the  pei-ipheral  nerves ; 
and  on  the  exactness  of  this  knowledge  depeiuhs  the  accuracy  of  prognosis. 
2.  Electrical  reactions,  when  considered  in  conjunction  with  the  element 
of  time,  are  often  a  great  aid  to  prognosis.  Thus,  let  us  take  an 
ordinary  case  of  facial  paralysis,  from  a  (i-heumatic  ?)  thickening  of 
the  sheath  of  the  facial  nerve  after  it  leaves  the  stylo-mastoid  foramen. 
The  tendency  of  such  a  case  is  to  recover  completely  in  ten  days  or  a 
fortnight,  and  the  degenerative  reactions  will  be  scarcely  appreciable. 
If  the  degenerative  reactions  are  well-marked,  we  may  infer  that  the 
degeneration  of  the  motor  nerve  is  complete  to  its  very  end,  and  we  may 
feel  sure  that  recovery  will  be  delayed  for  some  weeks.  If  the  degenera- 
tive reactions  persist  after  many  months,  the  chances  of  ultimate 
recoveiy  lessen.  Directly,  however,  a  muscle  which  has  given  degenera- 
tive reactions  begins  to  respond  to  faradism,  our  prognosis  becomes  more 
hopeful.  Prognosis  must  depend  upon  the  exactness  of  the  diagnosis,  and 
upon  our  knowledge  of  the  natural  liistory  of  the  disease  with  which  we 
have  to  deal.  Electricity  is  a  valuable  aid  to  prognosis,  but  it  is  not  an 
infallible  touchstone,  and  if  it  be  used  in  combiiuition  with  ignorance,  it 
is  almost  certain  to  mislead. 

The  uses  of  electricity  in  treatment  will  be  subseqiu'utly  considei-ed. 

G.  When  a  limb  is  paralyzed,  the  state  of  nutrition  of  its  tissues 
must  be  noted,  especially  that  of  the  muscles,  l)y  feeling  them,  and  by 
making  cii'cular  measurements,  for  which  a  special  apparatus  has  been 
invented  by  Dr.  Russell  Reynolds.  It  should  also  be  observed  whether 
there  is  any  local  change  in  temperature ;  or  in  the  chai-actei's  of  the 
pulse. 

II.  Examination   directed  to  the  special  senses. — It   may  lie 

requisite  to  test  the  sense  of  hearing,  taste,  oi'  smell  ;  but  the  most 
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important  matter  coming  under  this  head  is  examination  directed  to 
the  eyes  and  to  vision.  This  comprehends  : — (i.)  Examination  of  the 
position  and  movements  of  tJie  eye-halls,  for  paralysis  of  one  eye  only,  or 
for  conjugate  deviation  of  both  eyes  in  one  direction,  (ii.)  Examination 
of  the  pupils,  obsei'ving  whether  both  are  contracted  or  dilated,  or 
rapidly  alternate  from  one  to  the  other  condition ;  if  they  are  equal  or 
unequal  ;  and  if  they  act  properly  under  light,  and  to  accommodation, 
(iii.)  Testing  the  sight  in  various  waj's,  particular  attention  being  paid 
to  the  field  of  vision  in  all  directions ;  and  also  to  the  perception  of 
colours,  (iv.)  Exaviination  with  the  ophthalmoscope.  Ophthalmoscopic 
examination  is  now  adopted  as  a  routine  method  in  the  investigation  of 
diseases  of  the  nervous  system.  For  a  full  account  of  this  subject,  and 
of  the  various  kinds  of  appai'atus  employed,  with  the  methods  of  using 
them,  reference  must  be  made  to  special  treatises.  It  is,  however,  by 
practical  demonstration  that  the  use  of  the  ophthalmoscope  is  best 
learnt,  and  considerable  personal  experience  with  the  instrument  is 
requii-ed  before  it  can  be  satisfactorily  employed.  In  the  succeeding 
remarks  a  brief  description  will  be  given  of  the  morbid  appearances 
which  may  be  presented,  the  structures  to  which  attention  must  be 
directed  in  the  examination  being  the  optic  disc,  blood-vessels,  retina, 
and  choroid.  At  the  outset  it  must  be  remarked  that  the  normal 
amount  of  vascularity  is  subject  to  great  variations,  and  therefore  but 
little  importance  should  be  attached  to  slight  alterations  in  this  respect, 
unless  they  are  changing  or  unilateral. 

a.  Hyperemia. — This  may  be  limited  to  the  vessels  of  the  disc  or 
retina,  or  may  involve  both  sets.  It  is  characterized  by  more  or  less 
increased  redness,  with  enlargement  of  the  vessels  and  apparent  increase 
in  their  number,  many  radiating  from  the  disc,  and  some  appearing  to 
be  tortuous  or  varicose,  there  being  in  some  cases  minute  dark  red  spots, 
due  to  little  "  kinks,"  in  the  vessels.  Pulsation  in  the  arteries  is 
sometimes  seen,  especially  on  lightly  pressing  the  eye-balls.  Slight 
oedema  of  the  disc  may  follow,  dimming  the  edge,  and  veiling  its  surface. 
There  may  be  subjective  symptoms  of  dimness  of  vision,  heaviness 
about  the  eyes,  flashes  of  light,  or  iridic  colours.  The  encephalic  con- 
ditions with  which  hypera;mia  may  be  associated  are  congestion  ;  acute 
or  chronic  inflammation,  especially  meningeal ;  and  tumours.  It  may 
remain  as  such  ;  but  is  more  frequently  the  first  stage  of  an  acute  inflam- 
mation, especially  when  due  to  a  tumour,  fl.  Anremia. — This  condition 
may  be  persistent,  as  in  general  ansemia ;  or  transitory,  as  in  vascular 
spasm.  As  a  rule  the  disc,  retina,  and  choroid  are  aft'ected.  There  is 
pallor,  with  emptiness  and  shrinking  of  the  vessels.  It  may  be  attended 
with  temporally  blindness,  flashes  of  light  or  muscfe  volitantes,  and 
general  weakness  of  vision.  The  local  causes  are  vascular  spasm  and 
embolism.  Anaemia  has  been  noticed  in  epilepsy  and  acute  uraemia. 
y.  Oedema  of  the  disc. — Most  frequently  accompanying  other  conditions, 
namely,  hyperaemia,  ischsemia,  but  especially  neui'itis,  in  rare  instances 
oedema  of  the  disc  exists  alone.  8.  Ischxmia  of  the  disc  — Choked  disc 
(Allbutt).  There  is  still  much  doubt  and  discussion  as  to  the  I'eal 
significance  of  the  condition  thus  named.  By  one  set  of  authorities  it  is 
regarded  as  originating  in  congestion,  in  consequence  of  some  increased 
intra-cranial  pressure,  which  obstructs  and  prevents  the  return  of  the 
blood  from  the  eye  through  the  ophthalmic  vein  to  the  cavernous  sinus. 
Von  Graefe  advanced  the  view  that  ischsemia  is  due  to  "obstruction 
at  the  cavernous  sinus,  with  concurrent  action  of  the  sclerotic  ring.' 
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It  has  also  been  attributed  to  the  pressure  of  fluid  driven  down  into 
the  subvaginal  space  around  tlie  optic  nerve,  and  compressing  tlie  latter 
at  the  tei'niinal  cul-de-sac,  so  that  the  I'etui'u  of  venous  blood  is  impeded. 
This  space  is  continuous  with  the  sub-arachnoid  space  around  the  brain, 
and  any  increase  of  inti'a-cranial  pressure  or  of  sub-arachnoid  fluid  causes 
distension  of  the  sheath  around  the  nerve.  Manz  has  endeavoured  to  prove 
this  by  experiments  on  animals.  On  the  other  hand,  several  of  the  highest 
authorities  in  ophthalmoscopy  deny  that  this  is  the  mode  of  origin  of 
iscliEemia,  and  consider  that  it  is   really  a  form  of   neuritis.  Dr. 
Hughlings  Jackson  and  others  maintain  that  this  is  set  up  in  a  reflex 
numner,  as  the  result  of  some  irritation  in  the  brain,  and  this  reflex 
influence  has  been  supposed  to  be  conveyed  through  the  vaso-motor 
nerves.    Schmidt  found  experimentally  that  the  liquid  in  the  sheath 
around  the  optic  nerve  passes  into  lymph-spaces  in  the  nerve  at  the 
lamina  cribrosa,  and  he  suggested  that  neuritis  is  set  up  by  the  influence, 
perhaps  iriitation,  of  fluid  driven  in  by  intra-cranial  pressure.  Others 
liold  that  the  so-called  ischtemia  is  always  a  descending  neuritis,  the 
inflammation  being  propagated  directly  fi'om  the  brain  along  the  trunk 
of  the  optic  nerve.    When  advanced,  the  ap]>carances  in  ischajmia  are 
those  of  intense  congestion  and  inflammation,  with  ha;morrhages.  The 
disc  is  much  swollen  and  prominent,  genei-ally  jising  steeply  on  one  side 
and  sinking  gradually  on  the  other,  while  the  mai'gin  is  obscured  by 
infllti'ation  and  excessive  vascularity,  the  latter  giving  it  a  mossy  look, 
owing  to  the  great  increase  in  the  number  of  capillaries.    The  colour 
may  be  deep-red,  but  is  often  a  mixtui-e  of  dirty  grey  and  red,  from  the 
mixing  of  exudation  with  distended  ca^dllaries  and  minute  extravasations. 
The  neive-fibres  are  somewhat  swollen,  and  less  transparent  than  in 
health,  so  that  the  papillary  region  looks  more  coarsely  fibrous.  Cell 
and  nuclear  proliferation  takes  place  in  the  connective  tissue  between 
the  bundles  of  nerve-fibres  and  around  the  vessels.    The  I'etina  is  only 
altered  immediately  around  the  disc,  being  opaque,  and  its  veins  being 
enlarged,  sometimes  with  streaks  of  exudation  along-  the  larger  of  them. 
Some  nerve-fibi'es  are  disintegrated.    The  trunk  of  the  optic  nerve  is 
unaffected.    This  state  fi'equently  exists  to  a  marked  degree  without 
any  distui'bance  of  central  vision.    The  causes  of  ischsemia  ai-e  menin- 
gitis,   tumours,    hydi'ocephalus,    and    caries    of   the    sphenoid  bone, 
f.  Descending  optic  neuritis. — This  signifies  inflammation  extending  along 
the  optic  nerve  from  within  the  cranium,  the  extension  pi-obably  taking 
place  chiefly  along  its  connective  tissue.    Hence  the  optic  trunk  itself 
is  involved,  and  the  morbid  ophthalmoscopic  appearances  are  chiefly 
confined  to  the  disc,  occasionally  involving  the  adjacent  i-etina.  The 
ophthalmoscopic  distinctions  from  ischa?mia  are  thus  desciibcd  : — The 
disc  is  swollen,  and  does  not  present  the  steep,  one-sided  elevation; 
the  main  trunks  of  the  vessels  are  chiefly  enlarged  and  tortiaous,  and 
there  is  not  the  great  increase  in  number  of  the  minute  bi-anches  and 
capillai'ies  observed  in  ischsemia;  the  colour  is  less  intense  and  more 
uniform,  with  more  opacity,  and  these  appearances  extend  furthei'  into 
the  retina  ;  there  is  often  a  "  woolly     aspect,  probably  due  to  a'dema. 
Numerous  small  ha-morrhages  frequently  occur,  which  leave  white 
spots.    The  intimate  changes  chiefly  afi'ect  the  connective  tissue,  which 
undei'goes  proliferation,  the  nerve-fibres  being  subsequently  disintegrated 
and  wasted.    A  vai-iety  has  been  described      'perineuritis,  in  which  the 
outer  neurilemma  is  most  affected,  the  appearances  being  visible  nuiinly 
in  the  mai'gin  of  the  papilla,  and  extending  more  widely  into  the  retina. 
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C  Chronic  optic  neuritLs. — Here  there  is  an  early  stage  of  redness  of  the 
disc,  with  in  some  cases  hismorrhages  and  slight  effasions,  followed  by 
consecutive  atrophy,  the  vessels  gradually  contracting  and  disappearing. 
T).  Retinitis. — Very  rarely  resulting  fi"om  cerebral  disease,  this  is 
characterized  at  first  by  hypertemia  of  the  disc  and  retina,  followed  by 
silvery  patches  of  exudation  upon  the  latter.  The  entire  i-etina  is 
probably  never  affected  from  cerebral  disease.  The  intra-cranial  causes 
of  all  the  varieties  of  optic  neuritis  are  meningitis  and  cerebritis,  in 
whatever  way  these  may  have  been  set  up.  The  inflammation  must  be 
contiguous  to  the  nerve,  and  the  latter  is  more  likely  to  be  affected  if  the 
morbid  process  is  severe  or  prolonged.  Tumours  and  other  morbid 
conditions  may  give  rise  to  neuritis,  but  only  indirectly,  by  first  exciting 
inflammation  of  the  cerebral  structures.  Chronic  neuritis  it  said  to  be 
connected  with  abuse  of  tobacco,  general  paralysis,  and  locomotor 
ataxy.  0.  Atrophy  of  the  disc. — Two  forms  of  atrophy  are  recognized, 
the  simple,  progressive,  ov  primary  ;  and  the  consecutive,  which  is  secondary 
to  ischtemia  or  neuritis.  Dr.  Hughlings  Jackson  distinguishes  between 
them  by  the  raggedness  of  the  edges,  and  blui'ring  of  the  outline  in 
the  consecutive  form ;  by  the  clean-cut  even  rim,  and  more  brilliant 
appearance  in  the  primary  form.  Dr.  Allbutt,  however,  considers  that 
the  condition  described  as  simple  atrophy  often  succeeds  chronic  neuritis, 
and  that  the  ragged  and  irregular  form  is  only  transitional,  gradual 
changes  taking  place  in  the  products  of  inflammation,  which  are  finally 
entirely  removed.  True  primary  atrophy  may  result  from  destruction 
of  the  fibres  in  the  course  of  the  optic  nerve,  so  as  to  sever  their 
distal  ends  from  their  central  attachment,  as  by  pressure  of  a  tumour 
or  inflammatory  exudation ;  disease  at  the  root  of  the  nerve  in  the 
centres  of  vision  ;  progressive  sclei-osis  extending  along  its  trunk  ;  or 
failure  of  nutrition  from  degeneration  of  arteries  or  embolism.  The 
ultimate  appeai^ances  observed  in  atrophy  are  that  the  disc  becomes 
white,  glistening,  and  more  or  less  cupped  ;  the  smaller  vessels  fade 
away ;  the  connective-tissue  is  increased ;  and  the  nerve-elements  dis- 
appear. I.  In  exceptional  cases  minute  tubercles  are'visible  in  the  eye 
with  the  aid  of  the  ophthalmoscope. 

I.  There  is  a  peculiar  tendency  among  malingerers  to  sham  nervous 
affections,  and  it  sometimes  I'equires  considerable  ingenuity  to  detect  the 
imposture.  In  any  case  where  anomalous  nervous  symptoms  are  com- 
plained of,  without  any  objective  signs,  malingering  should  be  suspected, 
and  the  patient  should  be  closely  watched,  without  letting  it  appear 
that  this  is  being  done.  The  tests  to  be  applied  will,  of  course,  vary  in 
different  cases,  but  as  illustrations  of  such  tests  may  be  mentioned  the 
use  of  chloroform  ;  various  methods  of  detecting  shammed  fits,  as  by 
putting  snuff'  under  the  nose,  applying  heat  or  cold  suddenly,  or 
pressing  with  the  nail  under  the  matrix  of  the  thumb-nail ;  supporting 
a  supposed  pai'alyzed  limb  in  an  extended  position,  and  letting  it  fall 
suddenly ;  pricking  unexpectedly  a  pai"t  stated  to  be  anaesthetic,  while 
the  patient  is  not  looking ;  and  the  use  of  a  strong  electric  current. 

/.  In  all  cases  of  nervous  disease,  especially  cerebral,  it  is  of  great 
importance  to  examine  carefully  the  heart  and  vessels ;  and  also  to 
test  the  urine.  It  may  further  be  requisite  to  investigate  particularly 
certain  acts,  especially  micturition.  In  some  cases  local  temperatures 
need  to  be  taken  and  compared.  Attention  may  also  be  directed  here 
to  the  red  blotches  of  cutaneous  congestion,  named  t aches  cerebrates  by 
Trousseau.    These  may  be  observed  scattered  over  the  skin  in  certain 
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conditions  without  any  irritation  ;  but  in  other  cases  the  skin  has  to  be 
irritated  in  order  to  bring  them  out,  by  drawing  a  pencil  or  the  finger- 
nail along  it. 


Chapter  LXX. 
ON  CERTAIN  HEAD-SYMPTOMS. 

1.  Hea])achk  01!  Cephalalgia. 

yEtiology. — The  causes  of  headache  ai-e  very  numerous,  and  terms  are 
often  prefixed  indicating  its  mode  of  origin,  such  as  congestive,  plethoric, 
anaemic,  organic,  nervous  or  idiopathic,  neuralgic,  dyspeptic,  or  bilious. 
The  patliological  conditions  which  may  give  rise  to  this  symjjtom  are  : — 
1.  Disturbance  in  connection  with  the  cerebral  circidation,  including  con- 
gestion, especially  that  due  to  general  plethora,  increased  cardiac  action, 
vaso-motor  paralysis  of  the  cerebral  vessels  (by  inducing  which  many 
remote  causes  excite  headache),  or  venous  obstruction  ;  deficiency  of 
blood ;  or  an  abnormal  condition  of  this  fluid,  particularly  when  it  is 
hydrasmic,  imperfectly  aerated,  or  impregnated  with  various  deleterious 
ingredients.  2.  Injuries  or  organic  diseases  of  the  brain  or  its  membranes, 
such  as  meningitis,  cerebritis,  abscess,  tumour,  softening.  3.  Disease  of 
the  cranial  boties  or  their  sinuses  ;  or  of  the  structures  forming  the  scalp. 
4.  Neuralgia,  affecting  the  nerves  either  within  or  outside  the  skull. 
The  chief  remote  causes  which  may  excite  headache,  by  giving  rise  to 
certain  of  the  conditions  mentioned  above,  include  all  those  which  induce 
genei-al  plethora  or  anfemia ;  cardiac  or  pulmonary  diseases,  or  severe 
fits  of  coughing;  affections  of  the  stomach,  bowels,  and  liver  ;  renal  and 
cutaneous  diseases ;  fevers  and  acute  inflammations ;  ague  or  mere 
malarial  influence  ;  gout  and  rheumatism  ;  uterine  disorders  ;  hysteria; 
various  causes  which  exhaust  or  depress  the  nervous  and  vital  energy, 
such  as  sedentary  habits,  deficient  ventilation,  over-work  in  confined 
rooms,  undue  mental  exertion,  depressing  emotions,  exposure  to  the  hot 
sun,  particularly  when  fatigued,  loss  of  sleep,  over-lactation,  venereal 
excesses  and  masturbation ;  and  abuse  of  coffee,  tea,  alcohol,  tobacco, 
opium  and  various  other  drugs  which  affect  the  brain.  Some  indi- 
viduals are  much  more  subject  to  headache  than  others,  and  especially 
delicate  females  of  a  nervous  temperament. 

Characters. — The  points  concerning  which  it  may  be  necessai'y  to 
inquire  with  reference  to  headache  are  : — a.  Its  mode  of  onset ;  and  "if  it 
is  brought  on  by  any  obvious  cause,  b.  Whether  it  is  constant,  or  only 
felt  at  intervals.  c.  Its  exact  situation,  whether  general,  unilateral, 
frontal,  occipital,  over  the  vertex,  or  localized  to  a  particular  spot ;  and 
also  if  it  seems  to  be  superficial  or  deep.  d.  Its  characters,  the  chief 
varieties  being  heavy,  dull,  aching;  throbbing;  shooting  or  darting; 
boring ;  oppressive ;  accompanied  with  a  sense  of  fulness,  as  if  the 
head  were  going  to  burst ;  or  with  a  feeling  of  great  heat.  e.  Its  in- 
tensity, and  if  this  is  variable  or  not.  /.  The  effects  of  movements 
and  change  of  posture,  especially  of  moving  or  hanging  down  the  head ; 
of  muscular  exertion  ;  of  coughing ;  of  light  or  sound  ;  of  firm  pressure 
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over  tlie  whole  head  or  any  part  of  it ;  of  taking  food  or  stimulants  ;  or 
of  press^^l■e  on  the  carotid  vessels.  g.  If  it  is  accompanied  with  soreness 
and  tenderness,  either  over  the  scalp  generally,  or  over  any  particular 
spot. 

TI.    Vertigo — Giddiness — Meniere's  Disease. 

Symptoms. — There  are  two  distinct  forms  of  giddiness,  so  far  as  the 
sensations  of  the  patient  are  concerned.  In  the  one  the  feeling  is  that 
of  confusion  and  instability,  or  of  motion  of  the  body,  and  as  if  it  were 
impelled  in  different  directions,  accompanied  with  a  tendency  to  fall  and 
unsteadiness  of  gait ;  in  the  other  exti'aneous  objects  appear  to  move  and 
to  assume  abnormal  positions  ;  both  may,  however,  be  combined.  The 
sensation  is  often  described  as  "  dizziness  "  or  "  swimmings."  It  varies 
much  in  intensity,  from  an  uncomfortable  feeling  of  oscillation,  to  a 
condition  in  which  the  j^atient  reels  or  staggers  and  has  to  grasp  some 
object  to  prevent  him  from  falling,  or  in  which  he  actually  falls.  The 
feeling  may  be  momentary,  constant,  or  paroxysmal.  In  many  cases  it 
is  only  or  chiefly  felt  on  movement  or  in  certain  positions,  especially  on 
bending  the  head  downwards.  It  may  be  Avorse  in  the  sitting,  standing, 
or  recumbent  posture  in  different  cases  ;  while  closing  the  eyes  or  staring 
fixedly  for  a  time  at  an  object,  has  often  a  marked  influence  on  vertigo, 
either  aggravating  oi"  relieving  the  sensation.  Occasionally  an  attack 
comes  on  during  sleep,  awakening  the  patient.  Commonly  other  head- 
symptoms  are  present ;  as  well  as  distui-bances  of  the  special  senses. 

.^Etiology  and  Pathology. — The  expei-imental  researches  and  clinical 
observations  which  have  been  made  of  late  years  show  that  vertigo  is 
not  such  a  simple  phenomenon  as  was  formerly  supposed.  The  normal 
equilibrium  of  the  body  is  maintained  by  a  somewhat  complicated 
mechanism,  consisting  of  (I)  an  afferent  or  sensory  apparatus,  tactile, 
visual,  and  auditory,  which  conducts  impressions  to  (2)  a  co-ordinating 
centre,  believed  to  be  the  cerebellum,  and  this  governs  (3)  the  motor 
apparatus,  efferent  impulses  being  transmitted  to  the  muscles,  especially 
those  of  the  head,  neck,  and  spine.  Any  portion  of  this  mechanism  may 
be  deranged,  so  as  to  lead  to  vertigo,  the  power  of  adjustment  being  dis- 
turbed. The  term  should,  strictly  speaking,  be  confined  to  the  sensation 
which  is  felt,  and  should  not  include  the  movements  which  may  be 
associated  with  it.  It  has  been  defined  as  the  "  consciousness  of  dis- 
turbed locomotor  co-ordination — a  rudimentary  disorder  of  co-ordination 
of  locomotive  movements"  (Hughlings  Jackson).  The  causes  of  vertigo 
are  very  numei'ous,  and  most  of  them  act  through  the  circulation,  by 
influencing  the  quantity  or  quality  of  the  blood.  In  many  cases  the  central 
circulation  is  affected.  Some  causes  act  in  a  reflex  manner.  They  may 
be  divided  into  centric  and  eccentric,  and  among  the  most  important  are 
injury  to,  or  organic  disease  of  the  brain  or  its  membranes  ;  degenerative 
changes  in  the  cerebral  vessels ;  certain  functional  nervous  disorders,  as 
epilepsy  and  migraine ;  certain  movements,  such  as  swinging  or  waltz- 
ing, or  the  movements  of  a  ship  ;  febrile  conditions  ;  exposure  to  paludal 
and  other  emanations ;  tobacco-smoking ;  abuse  of  alcohol  or  narcotics, 
as  well  as  an  excess  of  certain  drugs,  such  as  quinine,  salicine,  or  salicylic 
acid ;  renal  disease  ;  gout ;  suppression  of  chronic  cutaneous  diseases, 
heemorrhages,  or  discharges;  anaemia;  nervous  exhaustion  and  depres- 
sion from  excessive  mental  and  bodily  work,  especially  if  combined  with 
close  confinement,  anxiety  and  worry,  excitement,  and  poor  or  irregular 
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living-;  digestive  derangements;  organic  or  functional  diseases  of  the 
Jieart  attectmg  the  circulation,  especially  a  weak  or  fatty  heart  •  disease 
ot  nerve-trunks  or  of  the  spinal  cord,  interfering  with  conduction  from 
the  periphery  to  the  brain  ;  and  disorders  of  the  special  senses  With 
regard  to  the  special  senses,  these  have  an  important  causative  relation 
to  giddiness.  A7oditory  vertigo  will  be  separately  discussed  With 
reference  to  viston,  vertigo  maybe  associated  with' strabismus,  nvstao-- 
mus,  the  effect  of  a  sudden  strong  light,  disorders  of  sight,  or  actual 
disease  of  the  eye.  The  tactile  apparatus  may  also  be  diseased  •  or  the 
nerve-trunks  or  spinal  cord  may  be  so  affected  that  they  do  not  conduct 
impressions  properly.  Giddiness  has,  moreover,  been  attributed  to 
unpleasant  and  powerful  odours.  The  disorders  of  the  special  senses  are 
supposed  to  cause  vertigo,  by  giving  to  the  co-ordinating  centre  either 
no  information  at  all,  or  wrong  information.  Ferrier  states  that  loss  or 
perversion  of  visual  or  tactile  sensations  may  be  compensated  for,  if  the 
two  remaining  sensory  processes  continue  intact,  but  nothing  compen- 
sates tor  entire  loss  of  labyrinthine  impressions. 

VARiETiES.-Numerous  varieties  of  vertigo  have  been  named,  and 
(I  liferent  classifications  have  been  made  by  different  writers,  mainly 
founded  on  an  a^tiological  basis.  It  will  only  be  practicable  here  to  offer 
a  few  remarks  about  two  particular  forms ;  and  to  consider  in  some 
detail  auditory  vertigo. 

Gastric  vertigo  is  described  as  occurring  either  in  severe  acute 
paroxysms,  coming  on  quite  suddenly,  being  often  due  to  an  undio-ested 
m_eal,  and  sometimes  assuming  a  grave  character,  accompanied  almost 
with  loss  of  consciousness  ;  or  as  a  milder  chronic  complaint  either 
constant  or  occurring  in  frequent  attacks.  Dyspeptic  svmptoms  are  not 
prominent  m  most  of  these  cases.  The  vertigo  is  of" both  kinds,  but 
consists  chiefly  of  apparent  movement  of  external  obiects  The  chronic 
form  is  rendered  worse  by  fasting,  and  is  often  relieved  by  a  moderate 
meal  or  by  a  little  stimulant,  as  well  as  by  shutting  the  e/es,  or  gazino- 
hxedly  at  some  object.  Gastric  vertigo  is  often  associated  with  slio-ht 
dyspeptic  complaints,  but  there  may  be  well-marked  organic  disease  "it 
is  not  uncommonly  accompanied  with  various  other  symptoms  •  and  an 
attack  may  be  brought  on  by  very  slight  causes,  or  without  any  obvious 
cause.  In  many  instances  relief  is  afforded  by  the  recumbent  posture. 
Dr.  Kamskill  describes  what  he  terms  e.ssentlal  vertigo,  which  is  observed 
mostly  m  persons  about  30  years  of  age,  who  do  not  complain  of  any 
other  symptoms,  but  m  whom  there  are  signs  of  a  weak  heart,  and  of  a 
dilated  right  ventricle.  He  states  that  it  is  not  materially  improved  by 
remedies,  unless  these  are  accompanied  by  rest  and  "freedom  from 
anxieties  of  every  kind. 

Auditory  or  Aural  Vertigo— Meniere's  disease.— The  relation  of 
the  semicircular  canals  to  equilibration  has  been  proved  to  be  of  jjreat 
importance  ;  and  it  has  been  shown  that  definite  locomotive  disturbance 
tollows  injury  to  each  canal.  The  sensory  impressions  produced  in  these 
canals  are  associated  with  varying  tension  of  the  endolymph,  which 
affects  the  vestibular  branch  of  th e  auditory  nerve.  This  nerve  is  closely 
related  with  the  pneumogastric  at  its  origin  in  the  medulla  oblongata 
and  hlaments  also  pass  from  the  inferior  cervical  ganglion  alon.^  the 
vertebral  artery,  from  which  the  labyrinth  receives  its  blood-supply. 
Hence  the  frequent  association  of  vertigo  with  disorders  of  the  stomach, 
heart,  and  other  organs. 
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Some  of  the  causes  of  vertigo  already  mentioned  produce  their  eifects 
partly  by  influencing  the  labyrinthine  tension.  This  may  be  modified 
by  changes  in  the  position  of  the  head;  variations  in  the  tension  in  the 
labyrinthine  vessels  ;  diffei'ences  of  pressure  in  the  tymjjanic  cavity;  or 
actual  disease  of  the  ear.  Certain  cases  in  which  vertigo  is  associated 
with  perversion  or  abeyance  of  the  labyrinthine  function  are  grouped 
under  the  term  Meniere's  disease  ;  and,  according  to  the  strict  definition 
of  this  class  of  cases,  there  is  always  a  simultaneous  affection  of  the 
semicircular  canal  and  cochlea,  as  indicated  by  deafness,  tinnitus  aurium, 
and  vertigo.  There  is  deafness  in  nearly  all  cases  of  Meniere's  disease 
due  to  the  intei'nal  ear  being  involved,  and  it  is  found  that  hearing- 
through  the  bones  of  the  skull  is  deficient  or  absent,  as  well  as  conduc- 
tion of  sound  through  the  air  ;  thus  a  tuning-fork  jjlaced  on  the  teeth  is 
not  heard  in  the  affected  ear,  and  this  test  is  a  diagnostic  point  for 
disease  of  the  internal  ear.  Auditory  vertigo  may  be  induced  by 
syringing  the  ears,  especially  when  the  membrana  tympani  is  perforated. 
It  may  also  be  caused  by  diseases  of  the  labyrinth  itself ;  or  by  condi- 
tions of  other  parts  of  the  ear  which  affect  this  portion  indirectly,  such 
as  accumulation  of  wax  or  a  foreign  body  in  the  auditory  meatus, 
tympanic  disease,  obstruction  of  the  Eustachian  tube,  or  spasm  or 
paralysis  of  the  small  muscles.  The  labyrinthine  disease  maybe  either 
irritative  or  destructive,  and  the  effects  as  regards  the  tendency  to 
movement  on  the  part  of  the  patient  will  be  exactly  opposite  in  the  two 
classes  of  cases.  To  account  for  the  attacks  of  auditory  vertigo.  Dr. 
Gowers  is  of  opinion  that  labyrinthine  disease  brings  the  centre  for 
equilibration  into  a  state  of  instability,  and  that  some  irritation  deter- 
mines a  sudden  derangement. 

Meniere's  disease  is  charactei-ized  by  attacks  of  giddiness,  associated 
with  noises  in  the  ear  and  deafness.  The  attack  begins  with  a  loud 
noise  in  one  ear,  or  an  exaggeration  of  habitual  tinnitus,  variable  in  its 
character.  The  feeling  of  giddiness  quickly  follows,  and  it  may  be 
almost  or  quite  simultaneous.  It  is  usually  very  marked  and  accom- 
panied with  a  tendency  to  certain  movements,  or  such  movements 
actually  take  place  ;  sometimes  the  patient  suddenly  falls,  or  is  thrown 
more  or  less  violently  to  the  ground,  generally  either  forwards  or  to  one 
side,  and  in  most  cases  he  falls  towards  the  same  side  as  that  on  which 
he  has  the  deafness.  In  rare  instances  there  is  loss  of  consciousness,  or 
there  may  be  more  or  less  mental  obscurity,  but  in  the  great  majority 
of  cases  the  mind  is  unaffected.  Frequently  nausea  or  vomiting  and 
faintness  occur,  the  face  being  pale,  and  the  skin  cold  and  clammy.  In 
some  instances  oscillatory  movements  of  the  eyes  are  observed.  The 
attack  gradually  passes  off,  but  vomiting  and  giddiness  may  persist  for 
several  hours  or  days,  brought  on  or  aggravated  by  rising  from  the  re- 
cumbent posture.  More  or  les.s  deafness  and  tinnitus  are  often  per- 
sistent ;  and  there  may  be  a  feeling  of  constant  vertigo,  easily  increased 
by  digestive  disorders.  In  severe  cases  the  attacks  are  liable  to  become 
more  and  more  frequent,  and  ultimately  permanent  distressing  vertigo 
is  established,  with  paroxysmal  exacerbations.  Even  in  such  cases, 
however,  ultimate  recovery  may  take  place,  either  when  complete  deaf- 
ness supervenes,  or  from  the  effects  of  appropriate  treatment.  On  the 
other  hand,  it  is  said  that  death  has  occurred,  no  cause  having  been 
found  except  disease  of  the  semicircular  canals.  Meniere's  disease  has 
to  be  particularly  diagnosed  from  epilepsy  beginning  with  an  auditory 
vertigo. 
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III.    Treatment  op  Headache  and  Vertigo. 

In  order  to  relieve  either  of  the  head-symptoms  just  considered,  a 
point  of  primary  and  essential  importance  is  to  find  out  its  cause  as 
treatment  has  m  most  cases  to  be  directed  against  this,  and  must  be 
varied  accordingly.  In  persons  subject  to  headache  or  vertigo,  attention 
to  their  diet,  occupation,  habits,  and  mode  of  life  is  frequently  most 
essential.    Any  constitutional  disease,  such  as  syphilis  or  gout,  must  be 
treated  accordingly     The  various  organs  of  the  body  must  also  be 
looked  to,  particularly  the  special  senses,  digestive  apparatus,  vascular 
system,  and  kidneys.    In  many  cases  a  course  of  vegetable  or  mineral 
tomes  IS  highly  serviceable  ;  and  arsenic  proves  very  beneficial  some- 
times, as  well  as  quinine  in  full  doses.    When  headache  is  merely 
temporary,  associated  with  depressed  nervous  energy,  stimula7its  will 
often  relieve  it,  such  as  a  little  weak  brandy  and  water,  aromatic  spirit 
of  ammonia  or  spirit  of  chloroform,  or  a  cup  of  strong  colfee.  Anions 
/oca/ remedies  which  may  be  useful  under  various  circumstances  may  be 
mentioned  the  use  of  cold,  warm,  or  anodyne  applications  to  the  head  • 
cold  or  warm  aftusion  ;  sustained  pressure  around  the  head ;  the  applica- 
tion of  sinapisms  or  blisters  to  the  nape  of  the  neck  or  to  some  other 
part ;  and  local  removal  of  blood.    Attention  to  posture  may  also  be  of 
nnportance  m  relieving  lieadache  or  giddiness.    In  Meniere's  disease  the 
ears  should  be  always  carefully  examined,  and  treated  so  far  as  this  is 
practicable.    The  application  of  blisters  or  other  irritants  behind  the 
■ears  may  be  useful.    The  chief  medicines  recommended  are  sulphate  of 
quimne  m  doses  increasing  from  gr.  ij  to  x  three  times  a  day;  bromide 
ot  potassium ;  and  salicylate  of  sodium. 


Chapter  LXXI. 
DISORDERS  OF  CONSCIOUSiN"ESS. 

Consciousness  may  be  more  or  less  exalted,  the  mental  faculties  bein- 
unusually  keen  and  active;  impaired  in  various  degrees  to  absolute  in*^ 
•sensibility;  or  perverted  in  different  ways.    It  is  impossible  to  discuss 
m  this  work  all  the  phenomena  wliich  may  result  from  these  disorders 
but  some  of  the  most  striking  will  now  be  considered.  ' 

I.  Delirium. 

This  symptom  implies  an  acute  and  temporary  disorder  of  the  mental 
taculties,  which  generally  reveals  itself  in  the  language  or  actions  of 
tlie  patient.  It  varies  m  degree,  from  slight  wandering  and  incoherence 
to  the  most  complete  and  thorough  derangement  of  the  mental  faculties 
frequently  the  patient  has  one  or  more  fixed  delusions.  When  the 
tiehrium  is  but  slight,  the  patient  can  often  be  roused  temporarily,  so  as 
to  become  tolerably  coherent.  It  may  be  constant,  but  commonly  tends 
to  be  worse  by  night,  or  may  only  come  on  at  this  time.  In  character 
the  delirium  may  be  mild  and  quiet ;  more  or  less  wild  and  violent,  the 
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patient  shouting  furiously,  or  attempting  to  get  out  of  bed,  or  to  injure 
those  around ;  talkative  and  cheerful ;  surly ;  suspicious  ;  or  low  and 
muttering,  when  it  is  often  attended  with  picking  at  the  bed-clothes- 
or  carphology.  In  many  cases  delirium  is  associated  with  more  or  less 
stupor. 

Etiology. — Delirium  may  arise  either  from  excitement  or  depression 
of  the  cerebral  fixnctions,  being  accordingly  either  active  or  passive. 
The  grey  matter  covering  the  cerebral  hemispheres  is  specially  affected 
when  this  symptom  occui-s.  The  causes  of  delirium  are  : — 1.  Organic 
diseases  of  the  bi'ain  or  its  membranes,  especially  meningitis.  2.  Reflex 
disturbance  in  connection  with  remote  organs,  such  as  the  stomach, 
bowels,  or  uterus,  particularly  if  attended  with  severe  pain.  3.  A 
poisoned  condition  of  the  blood,  as  in  delirium  tremens ;  acute  febrile- 
and  inflammatory  diseases ;  imperfect  aeration  of  the  blood ;  poisoning 
by  belladonna  and  other  substances.  4.  Nervous  exhaustion,  as  in  deli- 
rium tremens  partly  ;  after  excessive  venery  ;  or  from  undue  mental 
exertion.  6.  Acute  mania.  Some  individuals  are  much  more  liable  to- 
delirium  than  others,  particularly  children  and  nervous  persons. 

Treatment. — In  the  treatment  of  delirium,  if  it  is  of  the  active  kind 
and  attended  with  much  vascular  excitement,  the  measures  which  may 
be  needed  are  to  shave  the  head ;  to  apply  cold  assiduously ;  to  use  cold 
affusion  ;  or  to  remove  blood.  In  other  cases  the  aim  of  treatment  should 
be  to  endeavour  to  procure  sleep,  by  means  of  some  narcotic.  Opium, 
sometimes  usefully  combined  with  tartar  emetic  or  some  stimulant; 
mori^hine  subcutaneously  ;  hydrate  of  chloral ;  or  full  doses  of  bromide  of 
potassium,  often  prove  most  serviceable.  When  delirium  is  of  the  low 
type,  it  is  commonly  an  indication  for  the  free  use  of  stimulants.  Warm 
affusion  over  the  head  is  frequently  of  much  value  in  these  cases.  An 
important  object  to  be  always  borne  in  mind  is  the  removal  from  the 
system  of  any  deleterious  materials  which  may  be  causing  delirium. 
Of  course  due  precaution  must  be  taken,  if  necessary,  to  prevent  the 
patient  from  injuring  himself  or  others.  All  external  sources  of  dis- 
turbance must  be  removed,  and  the  patient  kept  as  quiet  as  possible. 

II.  Insensibility — Stupor — Coma. 

These  terms  imply  various  degrees  of  suspension  of  consciousness, 
depending  immediately  upon  some  condition  of  the  brain,  complete  coma 
being  attended  with  absolute  loss  of  sensation  and  perception,  of  the  power 
of  expression,  and  of  voluntary  motion  ;  in  short,  with  total  abolition 
of  all  the  ordinary  cerebral  functions.  In  investigating  this  symptom  it 
is  important  to  take  into  consideration: — 1.  Its  mode  of  onset,  whether 
sudden  or  gradual,  and  if  it  is  due  to  any  obvious  cause.  2.  Its  degree, 
noting  if  any  signs  of  sensibility  can  be  elicited,  as  by  touching  the 
conjunctiva  ;  the  condition  and  reaction  of  the  pupils  to  light ;  and  also 
whether  the  patient  can  be  roused  temporarily  or  permanently. 
3.  Whether  the  insensibility  is  transitory  or  persistent. 

Etiology. — Pathologically  loss  of  consciousness  may  result  from 
injury  to,  or  compression  of  the  brain-substance ;  from  extreme  cerebral 
congestion  or  anaemia ;  or  from  the  circulation  through  the  brain  of 
poisoned  blood,  or  of  blood  which  is  inadequate  to  maintain  its  func- 
tions. The  causes  of  insensibility  are  very  numerous,  and  it  will  be 
expedient  to  give  a  complete  list  of  them  here,  it  being  borne  in  mind, 
however,  that  coma  implies  loss  of  sensibility  directly  due  to  some  cere- 
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bral  disorder,  and  must  be  distinguished  from  asphyxia,  syncope,  and 
shock.  They  may  be  ai-ranged  thus: — 1.  Local  injury  to  the  liead  and 
its  consequences,  such  as  cerebi'al  concussion  ;  fracture  of  the  skull  ;  oi* 
compression  of  the  brain.  2.  General  shock  to  the  system,  from  injury  ; 
ruptare  of  an  internal  organ  ;  severe  mental  emotion  ;  or  any  other  cause. 
3.  Certain  functional  nervous  disorders,  namely,  epilepsy,  hysteria,  con- 
vulsions. 4.  Morbid  conditions  of  the  hrain  or  its  membranes,  especially 
congestion  ;  hfemorrhage  ;  elf  usion  in  connection  with  the  membranes 
or  ventricles  ;  cerebritis  and  abscess  ;  embolism  or  thrombosis  ;  chronic 
softening;  and  some  cases  of  tumour.  5.  Blood-poisoyiing  ivovci  movhiA 
conditions  within  the  system,  as  ursemia,  diabetes,  certain  cases  of  jaun- 
dice, low  fever.  6.  Introduction  of  poisons  from  ivithout,  especially 
alcohol,  opium  and  other  narcotics,  or  prussic  acid ;  and  also  the  inhala- 
tion of  certain  gases  and  vapours,  such  as  carbonic  oxide  or  anhydride, 
hydric  sulphide,  chloroform,  or  ether.  7.  Syncope  from  any  cause. 
8.  Conditions  inducing  asphyxia.  9.  As  special  forms  of  unconscious- 
ness may  be  mentioned  that  which  follows  pi'olonged  exposure  to  cold  ; 
sunstroke;  a  stroke  of  lightning ;  or  starvation.  10.  It  must  not  be  for- 
gotten that  insensibility  is  a  favourite  form  of  malingeriyig. 

It  will  be  convenient  in  this  connection  to  make  a  few  observations 
with  regard  to  the  term  apoplexy.  Originally  this  word  mei-ely  implied 
an  attack  of  sudden  coma  without  convulsions,  corresponding  to  what  is 
now  called  an  apoplectic  seizure,  fit,  or  stroke;  such  a  seizure,  howevei", 
was  found  to  be  most  commonly  due  to  cerebral  hfemorrhage,  and  hence 
apoplexy  came  to  be  employed  as  indicative  of  this  particular  pathologi- 
cal condition.  Subsequently  the  meaning  of  the  word  was  extended  so 
as  to  denote  hajinorrhage  into  any  organ,  for  example,  pulmonary  apo- 
plexy. Strictly  this  use  of  the  term  is  quite  incorrect,  and  it  is  highly 
important  to  bear  in  mind  that  apoplexy  and  cerebral  htemorrhage  are 
not  synonymous,  for  the  former  may  be  due  to  other  causes,  and  the 
latter  does  not  always  give  rise  to  an  apoplectic  seizure.  The  comatose 
state  characteristic  of  apoplexy  is  usually  accompanied  by  other  phe- 
nomena, such  as  an  alteration  in  the  colour  of  the  face  ;  slow,  laboured, 
or  stertorous  breathing;  abnormal  states  of  the  pupils;  changes  in  the 
pulse  ;  or  paralysis.  These  are  extremely  variable  and  inconstant,  how- 
ever, and  therefore  cannot  properly  enter  into  its  clinical  definition. 

The  ordinary  causes  of  an  apoplectic  seizure  are: — 1.  Cerebral  con- 
gestion— Congestive  apoplexy.  2.  Cerebral  or  meningeal  hmnorrhage — 
Sanguineous  apoplexy.  3.  Sudden  ancemia  of  the  brain,  due  to  embolism 
or  thrombosis  of  a  main  vessel ;  cardiac  failure,  especially  from  fatty 
disease  ;  or  probably  vaso-motor  distui'bance,  leading  to  spasmodic  con- 
traction of  the  arteries.  Rarely  an  apoplectiform  attack  is  associated 
with  : — 4.  Urcsmia  and  other  forms  of  blood-poisoning .  .5.  Sun-stroke. 
6.  Organic  affections  of  the  brain  or  its  membranes,  such  as  meningitis, 
abscess,  chronic  softening,  tumours.  7.  It  is  said,  sudden  serous  eff'usion 
into  the  ventricles — Serous  apoplexy.  The  last-mentioned  cause  is,  how- 
ever, veiy  doubtful,  and  the  cases  in  which  it  is  supposed  to  have 
occurred  were  probably  those  either  of  uriemic  poisoning  or  of  cerebral 
atrophy,  though  it  must  be  added  that  some  authorities  believe  that 
urtemia  may  lead  to  cerebral  symptoms  by  causing  I'apid  effusion  of 
serum.  8.  In  extremely  rare  instances  a  fatal  apoplectic  attack  has 
occurred  where  no  morbid  condition  whatever  could  be  detected  at  the 
post-mortem  examination — Simple  apoplexy.  The  immediate  condition 
of  the  brain  upon  whicli  an  apoplectic  seizure  depends  is  a  matter  of 
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dispute.  Probably  it  may  be  due  to  a  want  of  a  proper  supply  of  arterial 
blood,  wlietber  the  result  of  interference  with  its  entrance,  of  venous 
engorgement,  or  of  a  poisoned  condition  of  the  blood  ;  of  compression  or 
actual  destruction  of  the  nerve-elements  of  the  brain;  or  of  shock. 

Treatment. — The  measures  to  be  adojjted  when  a  person  is  inseusible 
differ  so  materially  according  to  the  cause  of  this  condition,  that  no 
uniform  plan  of  treatment  can  be  laid  down.  A  few  general  hints  may, 
however,  be  given  regarding  the  management  of  the  comatose  state. 
The  patient  should  be  placed  comfortably  in  the  I'ecunibent  posture, 
with  the  head  a  little  raised,  all  articles  of  clothing  about  the  neck  and 
chest  being  loosened,  and  plenty  of  fresh  air  being  admitted.  If  it  is 
known  or  suspected  that  the  coma  is  due  to  poison,  or  even  if  there  is 
much  doubt  as  to  the  cause  of  this  condition,  thei'e  ought  to  be  no 
hesitation  about  using  the  stomach-pump,  as  this  instrument  does  no 
harm  if  properly  employed,  and  may  prove  most  serviceable.  If  the 
insensibility  depends  upon  blood-poisoning,  as  from  urjemia,  means  for 
promoting  elimination  of  the  deleterious  agent,  particularly  by  acting 
upon  the  skin,  are  highly  valuable.  In  cases  due  to  cerebral  lesion  it  is 
well  not  to  interfere  too  actively  at  the  outset.  The  chief  measures 
which  it  may  be  necessaiy  to  have  recoui-se  to,  in  order  to  rouse  the 
patient,  are  shaking  and  calling  loudly ;  dashing  cold  water  over  the 
face  and  chest,  or  cold  affusion  ;  the  application  of  sinapisms  to  the  nape 
of  the  neck,  and  to  various  other  parts  of  the  body  ;  the  use  of  elec- 
tricity ;  the  administration  of  stimulants,  especially  by  enemata  ;  and 
artificial  respiration.  In  certain  cases  it  may  be  requisite  to  remove 
blood  locally  or  by  venesection.  It  is  important  in  cases  of  prolonged 
unconsciousness  to  see  that  the  limbs  are  kept  warm  ;  that  the  bladder 
and  bowels  are  properly  evacuated;  and  that  the  system  is  maintained 
by  adequate  nourishment,  which  may  be  administered  by  enemata. 


Chapter  LXXII. 

DISORDERS  AFFECTING  SLEEP. 

The  disorders  in  connection  with  sleep  which  may  be  met  with  are 
chiefly  of  three  kinds,  namely  : — I.  Somnolence  or  undue  sleepiness. 
2.  Insomnia  or  sleeplessness ;  or  where  the  sleep  is  restless  and  dis- 
turbed. 3.  Somnamhulism  and  somniloquism,  oi' sleep-walking  and  sleep- 
talking, with  allied  states.    Each  of  these  requires  brief  consideration. 

1.  Somnolence. — This  implies  either  that  there  is  an  increased  dis- 
position to  sleep  ;  or  a  condition  of  profound  sleep,  which  may  last  for 
considerable  periods,  and  from  which  it  is  very  difficult  or  even 
impossible  to  rouse  the  individual,  this  condition  culminating  in  a  state 
of  trance.  Abnormal  sleepiness  or  drowsiness  is  mainly  obsex'ved  under 
the  following  circumstances  : — a..  In  certain  subjects  who  ai'e  naturally 
of  a  lethargic  temperament,  and  who  will  fall  asleep  at  any  time  if 
allowed  to  remain  quiet,  h.  As  a  result  of  the  effects  of  considerable 
external  heat  or  cold  upon  the  general  system,  c.  In  consequence  of 
over-eati7ig ,  and  in  some  cases  of  dyspepsia,  d.  From  lilood-poisoning,  in 
connection  with  renal  disease  ;  the  advanced  stage  of  fevers ;  some  cases 
of  jaundice ;  indulgence  in  excess  of  alcohol ;  or  the  introduction  of 
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narcotizing  agents  into  the  system,  e.  Owing  to  imperfect  aeration  of 
tJie  blood,  as,  for  instance,  from  being  in  over-ci'owded  and  badly  ven- 
tilated rooms  ;  oi-  as  the  result  of  diseases  interfering  with  the  respira- 
tory process.  /.  In  connection  either  with  a,  plethoric  or  an  aneemic  state 
of  the  system,  g.  Prom  imperfect  nutrition  of  the  brain-snbdance,  such  as 
that  due  to  disease  of  its  vessels,  when  the  drowsy  condition  may  be 
premonitory  of  apoplexy,  h.  In  some  cases  of  disease  of  the  brain  or  its 
membranes,    i.  As  the  result  of  starvation. 

Remarkable  cases  of  prolonged  sleep  have  been  occasionally  observed, 
having  no  evident  cause.  Others  are  associated  with  hysteria,  or  with 
marked  ansemia.  Some  individuals  are  able,  after  a  long  period  of 
mental  labour  with  deficient  sleep,  to  indulge  in  sleep  of  considerable 
duration,  and  thus  to  make  up  for  that  which  they  have  lost. 

2.  Insomnia. — This  is  often  a  serious  condition,  and  one  which  gives 
much  ti'(m])le  to  the  practitioner.  It  may  be  that  the  patient  feels  no 
inclination  to  sleep ;  or  that  the  desire  for  repose  is  experienced,  and 
may  even  be  urgent,  but  there  is  a  dread  of  going  to  sleep  ;  or  slumber 
is  very  restless  and  much  disturbed,  perhaps  only  uneasy  dozes  of  short 
duration  being  obtained,  from  which  the  patient  wakes  up  in  a  state  of 
agitation  or  terror.  Rest  is  often  interfered  with  in  consequence  of  un- 
pleasant dreams ;  or  it  may  be  prevented  by  bodily  or  mental  suffering, 
cough,  or  other  causes.  The  elfects  of  pi'olonged  want  of  sleep  ai-e  very 
grave;  it  is  a  prominent  cause  of  insanity,  while  it  often  gives  rise  to 
great  distress  in  cases  which  come  under  observation  in  ordinary 
practice.  In  times  past  forcible  prevention  of  sleep  was  resorted  to  as 
a  means  of  torture.  At  the  same  time  it  may  be  remarked  that  under 
certain  circumstances  many  individuals  can  do  with  very  little  sleep  for 
a  considerable  period. 

The  most  important  conditions  with  which  insomnia  may  be  associated 
are  as  follows  : — a.  Insanity,  of  which  sleeplessness  is  also  often  a  marked 
premonitory  symptom,  b.  A  state  of  cerebral  excitement  or  exhaustion, 
or  of  mental  discpiietiide,  resiilting  from  undue  intellectual  effort  or 
excessive  study,  especially  if  sleep  has  been  neglected ;  mental  anxiety 
or  worry  in  connection  with  business  or  other  matters  ;  exciting 
passions  or  other  causes.  c.  Acute  febrile  diseases,  particularly  at 
their  early  stage,  d.  Dyspepsia  in  a  considerable  numbei'  of  cases. 
e.  Chronic  alcoJiolism-  and  delirium  tremens,  f.  After  taking  strong  tea. 
or  coffee,  g.  Conditions  accompanied  with  great  bodily  pain,  or  other 
forms  of  suffering,  h.  Some  cases  of  disease  of  the  brain  or  its  mem- 
branes, es])ecially  meningitis  in  its  early  stage.  i.  Certain  peculiar 
affections  of  the  nervous  system,  such  as  tetanus  or  hydrophobia. 
/.  Disease  of  the  heart,  in  which  want  of  sleep  is  often  a  sei'ious  symptom  ; 
and  also  disease  of  tlie  great  vessels  occasionally,  k.  Abnormal  blood- 
conditions,  such  as  anajmia  in  some  cases,  gout,  or  sometimes  the  j^resence 
of  bile  in  the  blood.  /,.  Pregnancy,  and  the  condition  following  parturi- 
tion, especially  in  nervf)us  and  excitable  women. 

■i.  Somnambulism  Somniloquism. — These  conditions  have  been 
regai'ded  as  being  due  to  an  incomplete  sleep  or  partial  waking,  biit  it  is 
more  probable  that  they  are  associated  with  a  state  of  abnormally  pro- 
found and  heavy  sleep.  In  this  state  dreams  exercise  an  unusual 
influence,  and  excite  motor  acts  of  various  kinds,  of  which  somnambulism 
is  the  most  remarkable.  When  an  individual  is  in  either  of  these  con- 
ditions, he  is  perfectly  unconscious  of  his  actions,  knowing  nothing 
about  them  on  waking  from  slee]),  and  it  is  usually  difficult  to  i-ouse 
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him  fully.  Somnambulists  will  go  to  the  most  dangerous  places,  and 
perfoi'm  strange  and  complicated  acts ;  they  may  also  sleep  for  very 
prolonged  periods.  Their  general  health  is  often  quite  satisfactory. 
These  disorders  of  sleep  occasionally  assume  a  periodic  character. 

Somnambulism  and  allied  states  usually  commence  during  youth  or 
at  puberty.  They  generally  originate  from  some  definite  cause,  such  as 
over-loading  the  stomach,  violent  mental  emotion,  or  over-study,  but  once 
established  they  may  continue  independently  of  any  such  exciting  cause. 
Occasionally  hereditai-y  influence  has  been  traced.  Sleeping  on  soft 
luxurious  beds,  and  with  the  head  low,  may  act  as  predisposing  causes 
of  these  conditions. 

Treatment. — In  the  management  of  cases  in  which  any  disorder 
affecting  sleep  occurs,  the  first  object  in  treatment  must  be  to  endeavour 
to  find  out  its  cause,  and,  if  possible,  to  remove  or  counteract  this. 
Regulation  of  the  diet,  especially  of  meals  taken  late  in  the  day,  and  of 
the  general  habits ;  avoidance  of  an  undue  quantity  of  tea,  coffee, 
alcohol,  or  even  entire  abstinence  from  these  articles  in  some  cases  ;  the 
taking  of  a  proper  amount  of  exercise  daily  ;  avoidance  of  excessive 
mental  labour,  excitement,  or  worry ;  and  attention  to  the  conditions  of 
the  bed-room  and  bed,  will  often  prove  of  much  service.  The  apartment 
must  be  properly  ventilated,  and  the  bed  should  have  a  firm  mattress 
and  pillows,  without  too  many  bed-clothes,  the  head  being  well-raised. 
Then  the  condition  of  the  blood  must  be  improved,  if  necessary  ;  and  any 
organ  attended  to,  a  diseased  condition  of  which  may  be  the  cause  of 
disturbed  sleep,  as  well  as  any  special  disease  upon  which  this  may 
depend.  Treatment  directed  to  the  alimentary  canal,  and  to  the  impxwe- 
ment  of  digestion,  is  often  of  the  greatest  service.  In  cases  of  insomnia 
due  to  mental  conditions,  entire  cessation  from  occupation,  and  a  change 
of  air  and  scene,  are  frequently  of  the  highest  value.  Pain  or  cough,  or 
other  special  causes  which  may  prevent  sleep,  must  be  treated  by  ajjpro- 
priate  remedies.  The  direct  measures  employed  for  procuring  sleep  are  the 
administration  of  cerebral  sedatives  or  hypnotics,  either  internally,  by 
enema  or  suppository,  or  by  subcutaneous  injection,  such  as  opium  or 
morphine,  hydrate  of  chloral,  bromides,  cannabis  indica,  hyoscyamus  or 
hyoscine,  conium,  hop,  belladonna  or  atropine,  nepenthe,  chlorodyne, 
paraldehyde,  urethan,  methylal,  hypnone,  sulphonal,  or  chloralamid ; 
the  use  of  local  applications  to  the  head,  for  instance,  a  wet  bandage, 
cold  or  warm  douching,  or  the  ice-bag ;  hydropathic  treatment ;  and  the 
employment  of  mesmerism,  braidism,  and  similar  agencies.  In  some 
cases  a  glass  of  stout,  of  wine-negus,  or  of  some  spirit-and-water,  taken 
just  before  going  to  bed,  is  decidedly  useful  for  procuring  sleep. 
Moderate  smoking  may  also  be  helpful.  Fixing  the  eyes  steadily  upon 
some  point,  counting  to  a  hundred,  being  read  to,  and  various  other 
devices  are  resorted  to  with  the  view  of  obviating  sleeplessness,  and  they 
sometimes  succeed.  The  treatment  of  insomnia  in  particular  diseases, 
or  in  those  connected  with  special  organs,  is  discussed  in  the  appropriate 
chapters. 

In  cases  of  somnambulism  and  similar  conditions,  it  may  be  desirable 
to  try  to  break  off  the  habit  by  waking  the  patient  once  or  twice  during 
the  night.  Somnambulists  must,  however,  on  no  account  be  suddenly 
wakened  when  they  are  in  the  act  of  walking,  even  apart  from  their 
being  in  dangerous  places,  as  this  may  cause  a  fright  which  may  lead 
to  very  serious  consequences.    Bromides  may  be  useful  in  these  cases. 
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Chapter  LXXIII. 

MOTOR  DISORDERS. 

A  su.MMARY  of  the  various  disoixlers  affecting  motion  lias  already  been 
given,  when  indicating  the  clinical  characters  of  nervous  diseases.  In 
the  pi'esent  chapter  it  is  intended  mainly  to  discuss  the  chief  phenomena 
indicating  undue  muscular  irritability ;  and  the  principal  forms  of 
pai'alysis.  It  must  be  mentioned,  however,  that  these  two  classes  of 
phenomena  are  not  uncommonly  associated  in  various  degi'ees  and  forms 
in  the  same  case,  though  they  more  frequently  occur  separately.  A  few 
remai-ks  will  also  be  offered  concerning  supei'ticial  and  deep  I'etlexes. 

I.  Spasms — Convulsioxs — Eclampsia. 

Spasms  may  be  defined  as  involiintary  contractions  of  the  muscles, 
varying  widely  as  I'egai'ds  their  intensity  and  extent,  and  being  either 
intermittent  and  interrupted,  with  intervals  of  relaxation,  the  move- 
ments being  often  of  a  jerky  chai-actei' — clonic  spasms ;  or  more  or  less 
•continuous  and  persistent — to7iic  spasnis,  these  in  their  extreme  form 
culminating  in  permanent  rigidity.  If  spasms  are  accompanied  with 
severe  pain,  they  constitute  the  condition  known  as  cramp.  The  violent 
tonic  contractions  observed  in  lock-jaw  and  strychnine-poisoning  ai'e 
named  tetanic.  There  is  not,  however,  any  marked  line  of  demaication 
between  these  different  forms  of  motor  disorder. 

Spasm  of  muscles  may  be  a  local  phenomenon,  affecting,  for  instance, 
those  supplied  by  a  particular  nerve,  or  even  only  a  single  muscle,  and 
the  spasm  may  then  be  either  clonic  oi'  tonic.  Thus  it  may  be  met 
with  in  connection  with  the  elevator  of  the  upper  eyelid,  causing  this 
part  to  be  pei'sistently  di-awn  up  ;  or  occasionally  it  affects  the  internal 
or  external  rectus  of  the  eyes,  leading  to  forms  of  strabismus. 
Nystagmns  has  already  been  mentioned  as  a  symptom  due  to  chronic 
spasm  or  to  inco-ordination  of  the  eyeball-muscles.  One  form  of  wry- 
nech  is  also  of  spasmodic  origin.  In  histrionic  ■spa.im  the  face  is 
affected.  In  -writers  cramp  and  allied  affections  muscles  which  are 
much  used  and  over-taxed  become  the  seat  of  spasmodic  movements 
when  brought  into  action.  Internal  muscular  organs  ai'e  also  liable  to 
spasm  and  cramp.  Local  spasms  may  sometimes  be  excited  or  ariested 
by  pressing  certain  parts. 

The  spasmodic  movements  implied  by  the  term  convulsions  vary  con- 
siderably in  their  severity  and  extent ;  and  also  as  to  the  parts  of  the 
body  which  they  involve.  Thus  they  may  be  slight  and  localized; 
unilateral ;  or  moi-e  or  less  genei-a,l.  Some  writers  include  under  con- 
vulsions all  forms  of  motor  disorder  in  which  there  are  unusual 
involuntaiy  movements,  such  as  fibrillar  trembling  of  muscles, 
muscular  flickeiings,  various  kinds  of  tremor,  and  choreic  movements. 
Ordinaiily,  however,  the  term  implies  more  or  less  mai'ked  spasmodic 
movements,  and  these  may  be  so  violent  as  actually  to  I'upture  the 
muscles.  Eclampsia  is  a  word  which  is  now  often  used  to  characterize 
all  foi'ms  of  powerful  convulsions  of  a  moi'C  or  less  epileptiform  type, 
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whatever  their  cause  may  be.  According  to  the  extent  and  localization 
of  the  convulsions,  we  are  frequently  able  to  refer  their  origin  to  some 
special  part  of  the  nervous  system,  as  will  be  hereafter  pointed  out. 
Not  uncommonly  convulsions  are  accompanied  or  followed  by  partial  or 
complete  loss  of  consciousness.  They  are  of  much  importance  in 
children,  in  whom  a  series  of  convulsive  fits  are  liable  to  occur  from 
very  slight  causes — infantile  convulsions.  They  are  frequently  preceded 
by  premonitory  indications  of  nervous  disturbance,  such  as  twitchings, 
grinding  of  the  teeth,  restlessness  or  peevishness,  which  in  children 
should  always  be  looked  upon  as  warnings.  It  is  unnecessary  to 
describe  the  distortion  of  the  features,  and  the  very  varied  movements 
of  the  limbs  and  body  which  may  result  from  convulsive  spasms,  these 
being  usually  a  combination  of  the  clonic  and  tonic  varieties,  the 
former  predominating.  The  chief  dangers  in  connection  with  con- 
vulsions arise  from  implication  of  the  respiratory  muscles  or  glottis, 
leading  to  grave  interference  with  breathing  ;  from  obstruction  to  the 
return  of  blood  from  the  brain ;  and  from  the  exhaustion  which  the 
extreme  violence  or  frequent  repetition  of  the  tits  may  cause,  especially 
if  they  prevent  sleep  for  a  long  period.  Serious  sequels  may  follow 
as  direct  consequences  of  convulsions,  such  as  hemiplegia  or  local 
paralysis  of  the  part  affected  by  the  convulsion ;  strabismus  ;  loss  of 
sight,  smell,  or  hearing ;  defect  of  speech ;  or  impairment  of  the 
mental  faculties. 

.^Etiology. — All  forms  of  motor  disorder  now  under  consideration  are 
referable  to  some  kind  of  irritation,  acting  upon  some  portion  or  other 
of  the  nervous  system.  Convulsions  have  been  immediately  attributed 
to  "  an  abnormal  discharge  of  unstable  grey  matter "  (Hughlings 
Jackson).  They  originate  in  some  irritation  or  discJiarging  lesion^ 
either  direct  or  indirect,  affecting  this  grey  matter.  The  main  causes 
may  be  arranged  thus  : — 1.  Centric,  a.  Injuries  to  the  head,  especially 
fracture  of  the  skull,  with  irritation  of  the  grey  matter  by  spicula 
of  bone.  h.  Various  organic  diseases  of  the  brain  and  cord  or  their 
membranes,  namely,  all  forms  of  meningitis,  hydrocephalus,  cerebral 
haemorrhage,  rupture  of  an  aneurism,  embolism,  softening,  tumour.. 

c.  Idiopathic,  dynamic,  or  essential.  Here  the  convulsions  are  indepen- 
dent of  any  obvious  organic  mischief,  but  are  supposed  to  result  from 
some  vascular  or  nutritive  disturbance  in  the  brain,  as  in  some  cases  of 
epilepsy,  hysteria,  or  the    convulsions  induced  by  strong  emotions. 

d.  Circulation  of  abnormal  blood  through  the  central  nervous  system,  as- 
exemplified  by  the  convulsions  which  in  children  sometimes  usher  in,  or 
occur  during  the  course  of  acute  specific  fevers  or  inflammatory  diseases  ; 
ureemic  convulsions  ;  and  those  which  may  be  associated  with  imperfect 
aeration  of  the  blood,  or,  it  is  said,  with  rheumatic  fever,  jaundice,, 
syphilis,  tuberculosis,  and  rickets.  In  the  two  conditions  last-mentioned, 
however,  the  nervous  system  is  probably  highly  susceptible,  and  convul- 
sive movements  may  be  excited  by  very  slight  reflex  disturbance. 
2.  Eccentric,  reflex,  or  sympathetic.  In  this  class  of  cases  the  con- 
vulsions are  due  to  some  reflex  irritation,  particularly  in  connection  witlii 
dentition;  digestive  disorders  ;  intestinal  worms;  or  the  passage  of  a 
gall-stone  or  a  renal  calculus.  Occasionally  they  result  from  direct  irri- 
tation of  some  local  nerve  ;  the  pricking  of  a  pin  in  the  clothes  of  a- 
child ;  the  application  of  a  blister ;  or  a  burn  of  the  skin.  Puerperal 
convulsions  are  either  uraemic  or  reflex  in  their  origin. 

The  most  favourable  periods  of  life  for  the  occurrence  of  general  con- 
vulsions, independent  of  organic  disease,  are  childhood,  especially  during- 
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the  jieriod  of  dentition  ;  puberty  ;  when  cutting  the  wisdom-teeth  ;  and 
at  the  cliang'e  of  life.  In  chihh'en  the  ordinary  causes  are  reflex  irrita- 
tion ;  tlie  onset  of  some  acute  fever  or  inflammation  ;  tubercular  menin- 
gitis ;  or  the  presence  of  some  chronic  constitutional  illness.  Later  in 
life  they  ai'e  most  frequently  associated  with  epilepsy;  with  oi'ganic 
affections  of  the  nerve-centres  ;  or  with  uripmia. 

Treatment. — In  treating  spasmodic  movements,  if  they  should  call 
for  special  interference,  and  especially  if  they  are  of  the  nature  of  general 
convulsions,  the  indications  are  : — 1.  To  look  for  any  reflex  iriitation. 
and  remove  this  if  possible,  particular  attention  being  paid  in  the  case  of 
children  to  the  teeth  and  alimentary  canal,  the  gums  being  lanced,  or  an 
aperient  or  emetic  given,  if  required ;  at  the  same  time  regulating  the 
feeding.  It  is  also  well  to  examine  the  clothes  for  any  source  of  irrita- 
tion. 2.  To  treat  any  disease  or  morbid  condition  with  Avhich  the  convul- 
sions may  be  associated,  such  as  rickets,  tuberculosis,  epilepsy,  central 
organic  disease,  or  blood-poisoning.  3.  To  mitigate  or  check  the  spas- 
viodic  movements.  During  a  paroxysm  of  convulsions  the  recumbent 
posture ;  freedom  from  every  disturbance  ;  relaxation  of  the  clothing 
about  the  neck  and  chest ;  and  a  free  current  of  cool  fresh  air,  ai-e 
needed.  It  is  not  advisable  to  restrain  the  movements,  except  in  so  far 
as  to  prevent  injuiy  to  the  patient.  Water  n\&y  be  sprinkled  over  the 
face  and  chest.  If  the  convulsions  continue,  a  warm  bath  containing 
mustard  ;  the  application  of  ice  to  the  head  ;  warm  pediluvia;  cold  or 
warm  affusion  ;  and  the  application  of  sinapisms  to  the  nape  of  the  neck, 
epigasti'ium,  or  extremities,  are  the  chief  remedial  measures  which  may 
be  employed.  Some  practitioners  resort  at  once  to  the  application  of 
leeches  to  the  temples  or  back  of  the  neck,  or  to  venesection,  especially 
in  the  case  of  robust  children ;  but  in  most  cases  this  is  needless  or 
injurious,  and  as  a  rule  removal  of  blood  is  only  indicated  when  there 
are  signs  of  serious  interference  with  the  respiratory  functions.  The 
principal  medicinal  remedies  available  are  sedatives  and  antispasmodics, 
especially  bi'omides ;  hyoscyamus  in  full  doses ;  opium  or  morphine ; 
hydrate  of  chloral ;  chloroform  by  inhalation;  and  asafoetida  by  enema. 
Of  course  most  of  these  drugs  need  due  caution  in  their  administration. 
It  is  of  the  greatest  importance  to  endeavour  to  procure  sleep  if  this  is 
seriously  interfered  with,  particularly  should  there  be  much  exhaustion. 
The  milder  forms  of  spasm  and  cramp  may  often  be  considei-ably 
mitigated  by  fi'iction,  dry  heat,  judicious  restraint,  and  other  measures. 
4.  To  ti-eat  the  consequences  of  convulsions.  The  chief  dangers  are  from 
suifocation  and  exhaustion.  To  obviate  the  former,  removal  of  blood 
and  artificial  respii'ation  ai'e  indicated.  To  prevent  or  counteract 
exhaustion,  it  is  extremely  important  to  administer  abundant  liquid 
nourishment,  especiallj'  in  the  case  of  weakly  or  badly  fed  children,  and 
if  it  cannot  be  taken  hy  the  mouth,  nutrient  enemata  must  be  employed. 
Alcoholic  stitnidants  are  also  most  useful  in  many  cases,  where  there  is 
failure  of  the  heart's  action,  being  sometimes  required  in  considerable 
quantities,  along  with  medicinal  stiiiiulants.  .such  as  ammonia,  ether, 
camphor,  or  musk.  The  administration  of  food  and  stimulants  often 
promotes  sleep  most  efliciently. 
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II.  Motor  Paralysis  or  Palsy — Paresis. 

Motor  paralysis  is  a  symptom  of  the  greatest  importance  in  nervous 
diseases.  Some  of  the  main  points  to  be  noted  with  regard  to  it  have 
already  been  indicated  when  discussing  the  physical  examination  of  the 
nervous  system,  and  it  is  only  needful  further  to  I'emark,  that  particular 
attention  must  be  paid  to  its  mode  of  onset,  whether  sudden  or  gradual ; 
its  exact  extent  and  distribution ;  its  degree  ;  whether  it  is  permanent 
or  temporary,  constant  or  variable,  or  influenced  materially  by  volition, 
emotion,  or  other  causes ;  as  well  as  to  its  Subsequent  progress,  observ- 
ing whether  the  paralysis  tends  to  become  worse,  to  improve,  or  to 
invade  other  muscles ;  and  if  any  additional  phenomena  arise  in  the 
affected  part,  especially  involuntary  reflex  movements,  clonic  or  tonic 
spasms,  rigidity,  or  permanent  flexion  of  joints.  The  tendency  in  many 
forms  of  persistent  paralysis  is  towards  imperfect  nutrition  of  the 
tissues  from  mere  want  of  exercise,  as  evidenced  by  softness  and  flab- 
biness  of  the  muscles  and  other  structui"es,  wasting' and  diminution  in  the 
circumference  of  the  limb,  with  dryness  and  scm^finess  of  the  skin  ;  and 
to  feebleness  of  the  circulation,  the  local  pulse  becoming  small  and  weak, 
the  skin  pale  or  blue  and  congested,  and  the  temperature  lowered,  while 
the  affected  part  is  much  more  influenced  by  the  temperature  of  the 
sm-rounding  medium  than  in  health,  and  oedema  supervenes  in  some  in- 
stances. Under  certain  conditions  serious  trophic  lesions  occur  with 
great  rapidity,  such  as  acute  bed-sores,  as  will  be  hereafter  pointed 
out.  Occasionally  an  extraordinary  growth  of  hair  is  observed  over  a 
paralyzed  part. 

There  are  certain  important  varieties  of  paralysis,  designated  accord- 
ing to  its  mode  of  distribution  in  the  body,  some  of  which  it  will  now  be 
requisite  to  consider  briefly.  They  include: — 1.  General  paralysis, 
which  does  not  necessarily  imply  that  every  muscle  in  the  body  is 
affected,  but  the  term  is  applied  to  that  condition  in  which  both 
arms  and  legs  are  paralyzed,  along  with  more  or  less  of  the  trunk. 
2.  Hemiplegia  or  unilateral  paralysis.  3.  Paraplegia  or  paralysis  of 
the  lower  extremities ;  the  lower  part  of  the  trunk,  with  the  bladder  and 
rectum  being  usually  involved  at  the  same  time.  4.  Disseminated  or 
irregular  paralysis.  5.  Local,  where  the  palsy  is  limited  to  one  limb 
or  a  part  of  it ;  to  cei'tain  muscles  which  are  supplied  by  a  special  nerve, 
as  the  facial,  or  which  are  associated  in  theii'  action  for  a  particular 
function ;  or  even  to  a  single  muscle. 

1.  General  Paralysis  is  met  with  : — (i.)  Rarely  in  cerebral  diseases, 
namely,  temporarily  in  congestion ;  in  haemorrhage  into  certain  parts, 
as  into  the  pons,  both  ventricles,  or  the  meninges  ;  and  in  some  cases 
of  tumour,  extensive  softening,  or  meningitis,  (ii.)  In  connection  with 
disease  or  injury  of  the  upper  part  of  the  spinal  cord.  In  this  case  of 
course  the  face  is  not  affected,  and  the  condition  has  been  termed  cervical 
paraplegia.  Usually  both  motion  and  sensation  are  then  involved,  and 
the  upper  limbs  are  more  affected  than  the  lower,  (iii.)  In  the  early 
stage  of  essential  paralysis  of  children  and  allied  conditions,  (iv.)  In 
extreme  cases  of  diphtheritic  paralysis,  (v.)  In  certain  cases  of  rapid 
and  almost  universal  paralysis,  of  doubtful  pathology,  but  which  Dr. 
Buzzard  thinks  is  dependent  upon  syphilis,  (vi.)  In  extreme  progres- 
sive muscular  atrophy,     (vii.)  In  general  paralysis  of  the  insane.    In  the 
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disease  last-mentioned  the  paralysis  begins  in  the  tongne,  as  shown  by 
impaired  articulation,  witii  tremulous  movements  of  the  organ,  and  a 
difficulty  in  its  protrusion.  Next  the  muscles  of  the  face  quiver  on 
voluntary  movement,  especially  those  of  the  lips ;  while  the  pupils  are 
often  unequal.  Then  follows  weakness  of  the  limbs,  with  unsteadiness  of 
gait,  the  patient  stumbling  and  staggering  on  turning  round  suddenly, 
the  difficulty  to  perform  various  oi'dinaiy  actions  being  also  impaired. 
When  the  muscles  are  put  into  action  they  are  tremulous.  More  oi-  less 
speedily,  and  usually  by  interrupted  gi-ades,  the  paralysis  extends  and 
inci'cases  until  the  patient  becomes  utterly  helpless,  and  is  unable  to 
swallow,  food  passing  into  the  larynx  ;  while  the  pupils  are  unequally 
dilated;  and  ui'ine  and  faeces  escape  involuntarily.  Automatic  and 
reflex  movements  also  cease.  The  muscles  do  not  waste  much  as  a  rule, 
and  they  retain  their  electric  irritability.  During  the  progress  of  the 
paralysis  twitchings  and  spasms  are  common.  Mental  derangement 
usually  precedes  the  paralysis ;  it  may  assume  various  types,  but  in 
most  cases  there  is  a  brief  period  of  melancholia,  followed  by  a  mai-ked 
change  in  character,  then  incoherence,  with  delusions  as  to  personal 
importance  and  gi/eatness,  the  patient  imagining  himself  to  be  extremely 
strong,  wealthy,  of  high  birth,  or  possessed  of  wondei'ful  sexual  powers. 
The  ultimate  condition  is  one  of  absolute  dementia,  the  mind  becoming 
a  complete  wreck. 

2.  Hemiplegia. — In  the  majority  of  cases  of  one-sided  paralysis  only 
the  muscles  of  the  arm,  leg,  lower  part  of  the  face,  and  tongue  are 
involved  in  various  degrees.  In  some  cases  there  is  a  difficulty  in  wrink- 
ling the  forehead  or  closing  the  eye  ;  or,  on  the  other  hand,  the  upper 
eyelid  ma}^  di'op  sliglitly.  Speech  is  often  affected,  but  usually  only  in 
cases  of  right  hemiph'gia.  Deglutition  is  rarely  interfered  with.  The 
3rd,  4th,  and  6th  nerves  almost  always  escape,  while  the  motor  branch 
of  the  5th  is  also  usually  but  little,  if  at  all,  affected.  The  signs  of 
paralysis  of  the  several  cranial  nerves  will  be  pointed  out  when  they  are 
individually  discussed.  It  may  be  noticed  that  they  are  more  liable  to 
be  involved  if  the  lesion  is  situated  in  the  cms  cerebri  or  pons  varolii. 
The  reason  why  the  muscles  supplied  by  these  nerves  escape  may  be 
due  to  the  circumstance  that  the  fibres  pi'oceeding  from  the  cortex  to 
their  nuclei  lie  outside  the  track  of  the  lesion,  and,  therefore,  beyond 
its  influence ;  but  the  fact  has  also  been  atti'ibuted  by  Broadbent 
and  others  to  the  more  intimate  connection  of  the  nuclei  of  the  nei-ves 
which  escape  with  the  corresponding  nuclei  on  the  opposite  side  of  the 
medulla  and  pons,  so  that  they  are  more  influenced  by  impulses  which 
start  fi'om  these  healthy  nuclei,  and  can,  therefore,  be  acted  on  by 
impulses  proceeding  from  the  healthy  hemisphere.  The  arm  and  leg  are 
most  affected  in  hemiplegia,  and  if  the  paralysis  is  complete  the  limbs 
on  one  side  are  quite  helpless,  in  the  recumbent  posture  the  leg  tending- 
to  rest  on  its  outer  side,  with  the  toes  everted.  If  it  is  paiiial,  but  still 
well-mai'ked,  the  gait  is  iisually  very  characteristic.  The  patient  leans 
towards  the  sound  side,  lifting  up  the  opposite  shoulder,  and  while  the 
aim  often  hangs  helplessly,  the  leg  during  progression  is  carried  forward 
by  describing  a  kind  of  outward  swing  or  sweep,  while  the  toes  are 
directed  downwards  towai-ds  the  ground.  In  less-marked  instances  the 
leg  merely  drags,  the  toes,  however,  pointing  downwards  ;  while  the  arm 
cannot  be  moved  well,  and  the  power  of  squeezing  is  diminished.  In 
exceptional  cases  the  leg  is  affected  more  than  the  arm,  and  the  arm 
recovers  first.    As  regards  the  muscles  of  the  neck  and  body,  these  are 
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as  a  rule  but  little  aifected,  and  if  they  are  implicated  at  first,  they 
generally  speedily  recover  their  power. 

Not  uncommonly  partial  restoration  is  effected  after  hemiplegia,  which 
almost  always  commences  in  the  leg,  beginning  above  and  extending 
downwards,  the  muscles  on  the  front  of  the  leg  being  last  restored. 
The  arm  may  remain  for  a  long  time,  or  even  permanently  disabled ; 
if  it  improves,  recovery  takes  place  from  the  proximal  towards  the  distal 
part  of  the  limb,  as  in  the  leg.  The  most  complicated  movements  are  the 
last  to  return.  Generally  thei-e  is  no  limitation  of  the  reflex  movements 
of  respiration  on  the  affected  side  ;  further,  the  superficial  reflexes  may 
be  readily  excited  in  some  cases,  sometimes  even  more  easily  than  in 
health,  but  in  most  cases  they  are  impaired;  while  the  paralyzed 
muscles  of  expression  can  in  some  instances  be  brought  into  play  under 
the  influence  of  strong  emotion.  The  knee-jerk  generally  becomes 
exalted  ;  and  ankle-clonus  is  developed.  The  muscles  do  not  in  the 
large  majority  of  cases  show  any  tendency  to  waste,  except  to  such  a 
degree  as  can  be  accounted  for  by  mere  disuse  and  inactivity.  More- 
over, electric  irritability  is  not  impaired,  and  may  even  be  increased  at 
first  i  after  prolonged  disuse  of  the  muscles,  it  may  become  somewhat 
diminished,  but  can  speedily  be  restored.  Under  certain  circumstances, 
however,  rapid  wasting  and  loss  of  contractility  occur.  The  temperature 
is  at  the  ou.tset  generally  raised  on  the  paralyzed  side,  but  afterwards 
falls  below  the  normal,  it  may  be  as  much  as  1"  or  more.  "Late 
rigidity"  or  "contracture"  not  uncommonly  sets  in  in  the  aifected 
limbs,  especially  in  the  arm.  It  involves  the  flexors  more  particularly ; 
is  variable  in  degree ;  and  is  at  first  remittent  and  capable  of  being 
overcome  by  passive  movement,  but  by  degrees  becomes  permanent  and 
more  and  more  marked,  until  at  last  the  limb  is  completely  flexed  and 
rigid.  The  cause  of  this  "  late  rigidity  "  has  been  much  disputed.  Pro- 
bably it  is  due  to  descending  sclerosis  involving  the  motor  tracts  of 
the  crus,  pons,  medulla,  and  spinal  cord.  Hughlings  Jackson  regards  the 
condition  as  a  species  of  tonic  distoi'tion,  caused  by  the  cessation  of 
cerebral  influence  over  the  muscles  which  in  health  the  cerebrum  chiefly 
innervates,  and  consequent  unantagonized  action  of  the  cei'cbellar  centres, 
and  unimpeded  cerebellar  influx.  Duret  is  inclined  to  attribute  late 
rigidity  exclusively  to  reflex  irritation,  owing  to  the  irritation  extending 
to  sensory  tracts.  Perrier  thinks  it  is  possible  that  in  some  cases  reflex 
contracture  may  be  superadded  to  that  due  to  sclerosis.  The  condi- 
tion has  also  been  attributed  to  a  ciri'hotic  change  in  the  affected 
muscles ;  or  to  the  unrestrained  action  of  one  set  of  muscles,  their 
opponents  being  paralyzed. 

Etiology.  —  (i.)  Hemiplegia  is  in  the  large  majority  of  cases  a 
sign  of  organic  cerehral  disease,  the  paralysis  being  on  the  side  opposite 
to  that  of  the  lesion.  By  far  most  commonly  it  results  from  some 
lesion  affecting  the  corpus  striatum  or  the  neighbouring  white  sub- 
stance (the  internal  capsule)  either  directly  or  indirectly,  and  causing 
actual  destruction,  compression,  hypereemia,  or  anfemia  ;  it  may,  however, 
be  immediately  associated  with  injury  or  disease  of  a  certain  poz'tion  of 
the  cerebral  convolutions,  or  of  other  parts  of  the  brain,  as  will  be 
pointed  out  in  a  subsequent  chapter.  The  morbid  conditions  which 
may  thus  give  rise  to  hemiplegia  are  -.—a.  Rarely  congestion,  it  being 
then  merely  temporary,  h.  Ha3morrhage  most  commonly,  c.  Embolism 
or  thrombosis  of  a  considerable  artery,  d.  Acute  cerebritis  or  softening 
and  abscess,    e.  Chronic  softening  from  any  cause.    /.  Cerebral  tumour. 
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(/.  Unilateral  mening-itis.  (ii.)  In  very  exceptional  instances  hemiplegia 
results  from  unilateral  disease  of  the  spinal  cord.  Of  course  there  is 
then  no  facial  pai'alysis ;  and  the  tongue  is  unaffected,  (iii.)  Occasion- 
ally this  form  of  paralysis  is  observed  in  connection  with  cei'tain 
fimctinnal  nervous  diseases,  apart  fi-om  any  evident  organic  lesion, 
namely,  chorea,  epilepsy,  and  hysteria.  It  may  also  be  associated  with 
pi'egnancy  or  pai'tui'ition. 

3.  Paraplegia. — This  foi'ui  of  paralysis  varies  much  in  degi'ee,  and 
comes  on  either  graduall}",  rapidly,  or  suddenly.  When  it  is  complete, 
the  uttei-  helplessness  of  the  legs,  as  the  patieiit  lies  in  the  recumbent 
postare,  or  attempts  to  stand  supported  on  each  side,  is  very  sti'iking ; 
ill  less  advanced  cases  there  is  more  or  less  weakness  and  difficulty  in 
movement,  with  unsteadiness  of  gait,  dragging  of  the  feet,  and  stumbling 
while  walking.  Reflex  movements  are  usually  veiy  easily  excited.  The 
condition  of  electric  iri'itability  varies  in  different  cases,  according  as 
tlie  motor  cells  in  the  anterior  cornua  of  the  spinal  cord  are  aifected  or 
not.  The  height  to  which  the  paralysis  extends  up  the  trunk  will 
depend  upon  the  seat  of  the  lesion  in  the  spinal  cord;  and  when  it 
involves  the  upper  part  all  the  limbs  ai'e  affected,  constituting  the  con- 
ilition  termed  cervical  paraplegia,  which  has  already  been  alluded  to. 

E  tiology. — (i.)  Paraplegia  is  in  the  large  majority  of  cases  the  I'csult 
of  injnry  to,  or  disease  of,  the  spinal  cord.  Thus  it  may  be  due  to  : - 
(/.  Fracture  or  dislocation  of  the  spinal  column  ;  or  a  wound  or  violent 
concussion  of  the  cord.  h.  Compression  of  the  cord  from  without  by  a 
tumour,  c.  Caries  of  the  spine  and  its  consequences,  d.  Spinal  con- 
gestion, when  the  paralj'sis  is  usually  partial ;  or  spinal  anaamia. 
e  .Spinal  meningitis,  f.  Acute  myelitis,  g.  Chronic  softening  or  sclerosis. 
A.  HiBmorrhage  in  connection  with  the  cord.  i.  Morbid  growths  or 
parasites  inside  the  spinal  canal,  (ii.)  Sometimes  paraplegia  is  a  purely 
fimctional  disorder,  and  the  varieties  belonging  to  this  category  which 
have  been  specially  recognized  are  : — a.  Hysterical,  b.  Paraplegia  depend- 
ing upon  idea.  c.  Eriwtional.  d.  Reflex,  in  connection  especially  with 
uterine  affections,  or  those  of  the  bladder  or  urethra ;  but  also  associated 
with  pregnancy,  dentition,  worms,  or  exposui-e  to  cold  and  wet.  Brown- 
Sequard  thinks  that  reflex  paralysis  is  due  to  anremia  of  the  cord,  pro- 
duced by  i-eflex  spasmodic  contraction  of  the  vessels,  through  vaso-niotor 
influence,     i-.  Mahirial. 

■i.  Disseminated  or  irregular. — In  this  form  the  paralysis  is  dis- 
ti-ibuted  in  vaiious  parts  of  the  body,  for  instance,  in  the  arm  or  leg  on 
opposite  sides,  or  in  the  limbs  on  one  side,  and  the  face  or  eye  on  the 
other.  It  either  depends  upon  coi"responding  irregular  distribution  of 
some  lesion  of  the  nerve-centres  or  nerves  ;  or  upon  disease  of  a  particular 
portion  of  these  centres,  namely,  the  pons  varolii  and  medulla  oblongata, 
then  constituting  what  is  termed  bulbar  paralysis.  It  is  in  connection 
with  diseases  of  this  part  of  the  nerve-centre  that  so-called  cross  paralysis 
is  observed,  in  which  the  limbs  are  paralyzed  on  the  side  opposite  to  the 
disease,  and  the  face  on  the  same  side. 

■5.  Local  and  Special  Paralyses. — It  is  not  intended  here  to  describe 
tlie  numerous  varieties  of  local  paralysis  which  may  come  under  observa- 
tion, but  mei'ely  to  point  out  their  general  causes,  and  to  consider  the 
chief  facts  relating  to  paralysis  of  certain  special  motor  nerves. 

Local  palsy  may  be  an  indication  of  slight  or  commencing  central 
disease  ;  but  in  the  majority  of  cases  the  cause  is  peripheral,  either 
directly  att'ectiiigone  or  more  nerves,  or  certain  muscles.    This  ^leriphei-al 
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paralysis  may  be  due  to : — (i.)  Destruction  of  a  nerve  from  injury, 
(ii.)  Pressure  upon  it  by  a  tumour,  aneurism,  or  inflammatory  thickening  ; 
or  mere  temporary  compression,  as  from  prolonged  sitting,  or  lying  on 
the  arm.  (iii.)  Changes  induced  in  the  nerve  itself,  probably  mostly 
inflammatory,  from  neighbouring  irritation,  such  as  that  set  up  by 
necrosed  bone  or  ulceration  ;  exposure  to  cold  ;  syphilis  ;  rheumatism  or 
goat,  (iv.)  The  effects  of  certain  poisons  taken  into  the  system,  especially 
lead  and  alcohol ;  or,  it  is  said,  of  malarial  poison,  (v.)  Changes  in  the 
muscles,  either  atrophic  or  degenerative,  as  in  some  forms  of  progressive 
muscular  atrophy.  Local  paralysis  may  be  a  sequela  of  diphtheria,  or 
more  rarely  of  other  febrile  affections.  It  may  also  result  from  local 
embolism.  When  paralysis  results  from  the  disease  of  a  nerve  or  of  its 
nucleus  of  origin,  it  is  limited  to  the  muscles  supplied  by  that  particular 
nerve ;  tends  speedily  to  become  complete  ;  and  is  very  liable  to  be 
followed  by  rapid  wasting,  with  loss  of  electric  irritability. 

a.  Facial  Paralysis — Bell's  Palsy. — Paralysis  of  either  facial  nei-ve, 
and  consequently  of  one  side  of  the  face,  is  the  most  important  local 
variety  that  comes  under  observation  in  practice,  the  entire  nerve  being 
then  usually  involved.  The  signs  are  as  follows : — ^There  is  complete 
absence  of  expression  on  the  affected  side  of  the  face,  which  appears 
flattened  and  smooth,  the  features  being  blank  and  meaningless.  The 
corresponding  half  of  the  mouth  seems  broader  than  the  opposite  half, 
while  the  angle  falls.  Sometimes  saliva  flows  from  the  mouth.  Theala 
of  the  nose  falls  in,  and  consequently  the  nasal  aperture  is  diminished  in 
size.  The  healthy  side  of  the  face  appears  to  be,  or  is  actually  drawn 
away,  and  the  angle  of  the  mouth  on  this  side  appears  to  be  raised.  The 
eyelids  on  the  paralyzed  side  are  unusually  apart,  the  lower  one  dropping 
down,  and  as  they  cannot  be  closed  the  tears  tend  to  trickle  down  the  cheek, 
the  corresponding  nostril  is  dry,  and  the  constant  exposure  of  the  eye- 
ball soon  leads  to  irritation  of  the  conjunctiva,  which  is  liable  to  be 
followed  by  serious  injury  to  the  deeper  structures.  Tt  is,  however,  on 
attempting  to  bring  the  affected  muscles  into  play  that  the  most  evident 
signs  of  facial  paralysis  are  observed.  The  patient  cannot  smile,  weep, 
wrinkle  the  forehead,  elevate  the  eyebrow,  frown,  close  the  eyelids, 
knit  the  brows,  or  expose  the  teeth  on  the  paralyzed  side.  Articulation 
of  labial  sounds  is  impaired,  as  well  as  the  ability  to  whistle ;  while  if 
the  patient  is  directed  to  blow  out  the  cheeks,  the  affected  one  flaps 
loosely.  During  mastication  the  food  tends  to  collect  between  the  cheek 
and  gums,  while  fluids  often  run  out  of  the  mouth  ;  the  power  of 
spitting  is  also  impaired.  If  the  facial  nerve  is  implicated  in  a  certain 
part  of  its  course,  other  less  obvious  signs  are  said  to  be  obsei'ved,  depen- 
dent upon  some  of  its  branches  being-  distributed  to  the  tongue  and  salivary 
glands,  namely,  perversion  of  taste  on  the  anterior  part  of  one  side,  and 
occasionally  slight  drawing  of  the  tongue  towards  the  same  side ;  and 
deficient  secretion  of  saliva. 

Etiology. — It  is  of  considerable  importance  to  recognize  in  what  part 
of  its  course  the  facial  nerve  is  implicated,  and  to  determine  the  cause  of 
the  mischief.  The  causes  of  facial  paralysis  may  be  summarized  thus  : — 
(i.)  Organic  changes  in  the  pons  and  medulla,  involving  the  nucleus  or 
root  of  the  nerve,  (ii.)  Pressure  upon  the  nerve  within  the  skull  after 
it  has  emerged  from  the  brain,  especially  by  various  kinds  of  tumour,  or 
by  meningeal  exudation,  (iii.)  Injury  or  disease  involving  the  nerve  in 
its  course  through  the  temporary  bone,  chiefly  from  necrosis  of  the  petrous 
portion  of  this  bone,  or  diseases  of  the  ear,  or  from  gunshot  injury, 
(iv.)  Causes  affecting  the  trunk  or  branches  of  the  neiwe  after  its  exit 


MOTOR  PAKALYSLS  OK   \'ALHY  I'ARESIS.  865 

from  the  stylo-mastoid  foramen,  namely,  injary,  as  from  a  cut  or  con- 
tusion ;  pressure  by  pai-otid  and  other  tumours  or  enlarged  o-lands  • 
direct  exposure  of  the  side  of  the  face  to  a  cold  draught  of  air,  as  in 
travelling  by  train  with  the  window  open  ;  general  exposure  to  cold  and 
wet ;  gout,  rheumatism,  or  syphilis ;  or,  it  is  said,  malarial  influence. 

DiAiiNosis.— The  diagnosis  of  the  origin  of  facial  paralysis  rests  on  :— 
1.  The  Instory  of  the  case,  as  revealing  some  of  the  causes  just  enumer- 
ated;  and  also  the  mode  of  onset  of  the  paralysis,  whether  sudden  or 
gradual.  2.  The  accompanying  symptoms.  Thus,  when  the  paralysis  is 
due  to  cerebral  mischief,  there  are  generally  evident  signs  of  this,  such 
as  hemiplegia  and  mental  disturbance  ;  if  there  is  some  intra-cranial 
pressure  outside  the  brain,  headache  and  other  local  symptoms  are  com- 
monly complained  of,  while  other  cranial  nerves  are  frequently  involved 
and  sometimes  paralysis  of  the  limbs  is  observed  on  the  opposite  side' 
it  the  temporal  bone  is  diseased,  deafness  and  otorrhoea  are  usually 
])resent.  If  the  nerve  is  aifected  outside  the  skull,  some  cause  of  pres- 
sure may  be  obvious  ;  there  may  be  no  symptoms  whatever  except  the 
paralysis  ;  or  the  sensory  nerves  of  the  face  are  sometimes  implicated  as 
well,  m  the  direction  of  neuralgia  or  ana?sthesia.  3.  The  extent  of  the 
nerve  involved.  When  facial  paralysis  arises  from  cerebral  causes 
situated  higher  up  than  the  nucleus  of  the  nerve,  it  is  only  the  lower 
part  of  the  face  which  is  in  most  cases  prominently  affected,  the  muscles 
of  the  eyelids  and  forehead  either  acting  normally,  or  beiua- only  slio-htly 
weakened.  In  all  the  other  forms  the  whole  side  of  the  ia.ce  is  paralyzed. 
4.  The  degree  of  electric  irritcibility.  In  cerebral  paralysis  electric  irrita- 
bility is  retained,  unless  the  disease  lies  at  the  origin  of  the  nerve  from 
Its  nucleus ;  in  all  other  forms  it  is  impaired  or  lost  temporarily  or  per- 
manently to  both  faradic  and  galvanic  currents,  whilst  the  muscles  react 
too  rapidly  to  a  slowly  interrupted  constant  current,  but  not  to  the 
faradic.  5.  The  progress  of  the  case,  and  the  effects  of  treatment.  For 
instance,  when  due  to  tumour,  injury,  or  bone  disease,  the  paralysis  is 
generally  persistent  ;  when  originated  by  cold,  rheumatism,  or  syphilis, 
it  may  often  be  cured  by  proper  treatment. 

In  very  rare  instances  double  facial  paralysis  is  observed,  but  it  is  diffi- 
cult to  recognize.  It  may  be  due  to  centric  disease,  especially  hamior- 
rhage  into  the  pons  ;  or,  it  is  said,  to  disease  of  the  nerves  from  exposnre 
to  cold,  I'heiimatisiu,  or  sv])hilis. 

h.  Paralysis  in  connection  with  the  eye.— The  nerves  to  be  con- 
sidered here  are  the  third,  fourth,  and  sixtfo.  When  either  of  these  is 
involved,  this  is  indicated  by  some  variety  of  strabismus,  with  double 
vision,  the  relative  position  of  the  images  seen  by  the  two  eyes  varying 
m  each  case.  Complete  paralysis  of  the  third  nerve  is  characterized  by 
ptosis  or  dropping  of  the  upper  eyelid,  with  inability  to  raise  it; 
permanent  external  strabismus  ;  dilatation  and  immobility  of  the  pupil' 
which  is  usually  directed  a  little  downwards  ;  and  a  difficulty  in  adapt- 
ing the  eye  to  vision  at  different  distances,  owing  to  paralysis  of  the 
ciliary  muscle.  In  some  cases  only  ptosis  is  observed,  when  the  paralysis 
IS  peripheral  m  its  origin.  The  cause  may  be  centric  disease  ;  pressure 
upon  the  nerve  in  its  course  ;  exposm-e  to  cold  ;  or  rheumatism.  When 
the  fourth  nerve  is  paralyzed,  the  superior  oblique  muscle  cannot  act. 
Ihis  is  shown  by  upward  strabismus ;  displacement  of  the  false  image 
downwards  ;  and  when  the  eye-ball  is  depressed,  the  pupil  is  seen  to 
move  m  a  curved  line  directed  downwards  and  towards  the  opposite 
side,  the  false  image  being  tilted  towards  this  side,  when  the  pupil  is 
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below  the  horizontal  line.  Pai'alysis  of  the  sixth  nei've  is  evidenced  by 
persistent  internal  strabismus :  and  displacement  of  the  false  image 
towards  the  side  opposite  to  the  paralj^sis.  These  forms  of  paralysis  are 
generally  associated  with  some  pressure  in  the  course  of  the  nerves, 
especially  by  a  tumour  or  meningeal  exudation.  Sometimes  all  the 
nerves  of  the  eye  are  simultaneously  affected.  Ocular  paralysis  is  often 
observed  in  locomotor  ataxy,  syphilitic  disease,  and  after  diphtheria. 
There  are  also  certain  peculiar  cases  described  by  Mr.  Hutchinson  under 
the  terms  opJifJialmoplegia  interyia  and  externa,  in  the  former  there  being 
progressive  and  more  or  less  symmetrical  paralysis  of  the  internal  mviscles 
of  the  eyes ;  in  the  latter,  progressive  and  more  or  less  symmetrical 
paralysis  of  the  muscles  which  move  the  eye-balls  and  raise  the  eyelids. 
Besides  this  there  may  be  paralysis  of  the  parallel  movements  of  both 
eyes,  either  upwards,  downwards,  or  to  the  right  or  left,  due  to  lesion  of 
tlie  centre  govei'niug  these  movements. 

c.  Paralysis  of  the  tongue. — As  a  rule  unilateral  paralysis  of  the 
tongue,  dependent  upon  implication  of  the  hypoglossal  nerve,  is  a  part  of 
hemiplegia.  The  signs  are  a  widening  of  the  tongue  on  the  affected  side; 
difficulty  in  its  movements  and  protrusion  ;  deviation  of  the  organ  to  the 
sound  side  when  in  the  mouth,  to  the  paralyzed  side  when  protruded ; 
and  impaired  articulation.  The  entire  tongue  may  be  paralyzed,  so  that 
it  cannot  be  protruded  or  moved,  rendering  articulation  impossible,  and 
deglutition  very  difficult.  Such  bilateral  paralysis  is  a  symptom  of 
gl  o  s  s  o  - 1  ab  i  a  1  p  a  r  al  y  s  i  s . 

d.  Paralysis  of  the  pharynx  is  mainly  indicated  by  great  difficulty  or 
impossibility  of  swallowing ;  and  more  or  less  thickness  of  speech,  which 
assumes  a  guttural  quality,  or  may  be  quite  unintelligible.  It  usually 
results  either  from  some  centric  disease,  affecting  the  nuclei  of  the  nerves 
supplying  the  pharynx,  as  in  glosso-pharyngeal  paralysis ;  or  as  a 
sequela  of  diphtheria.  Other  ]3ai-ts  are  also  genei^ally  implicated,  either 
.simultaneously  or  in  succession. 

e.  Paralysis  of  the  inferior  maxillary  nerve  is  evidenced  by  impaued 
power  of  mastication  on  the  affected  side,  and  certain  derangements  of 
the  muscular  movements  concerned  in  this  act.  When  the  jaws  are 
tirmly  closed,  the  temporal  and  masseter  on  the  pai'alyzed  side  remain 
flaccid,  and  do  not  harden.  On  moving  the  lower  jaw  forwards  or  back- 
wards it  assumes  an  oblique  position,  in  the  former  case  the  inclination 
being  towards  the  paralyzed  side,  especially  noticeable  when  the  patient 
opens  his  mouth  widely  ;  in  the  latter  case  towards  the  unaffected  side. 
Usually  motor  paralysis  of  this  branch  of  the  fifth  nerve  is  accompanied 
with  impairment  of  sensation  in  the  face  ;  and  the  othei'  branches  are  in 
most  cases  involved.  The  condition  generally  dejaends  upon  some  local 
disease. 

Treatment. — The  objects  to  be  aimed  at  in  treating  paralysis  of  any 
part  are  to  restore  the  muscles  to  their  normal  activity  as  speedily  as 
jDossible,  if  this  is  practicable  ;  and  to  counteract  the  tiendency  to  the 
atrophic  and  other  changes  to  which  the  structures  are  liable.  Of 
course  the  measures  to  be  adopted  must  first  of  all  have  reference  to 
the  cause  of  the  paralysis,  and  by  getting  rid  of  this  restoration  is  often 
rapidly  and  completely  effected.  As  illustrations  may  be  mentioned  the 
use  of  iodide  of  potassium  in  the  treatment  of  paralysis  due  to  syphilitic 
disease  or  lead.  In  many  forms  of  paralysis  time  is  a  most  important 
element  in  treatment,  and  much  harm  may  be  done  in  not  a  few  instances 
by  interfering  too  actively  or  too  soon.     It  is  requisite  to  see  that  a 
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paralyzed  part  is  properly  covered  with  warm  clothing,  that  it  is  kept 
clean,  and  that  it  is  not  unduly  pressed  upon.  The  chief  local  measures 
employed  to  restore  power  to  the  muscles  are  systematic  passive  motion 
of  joints,  which  may  be  combined  with  efforts  at  voluntary  movements  ; 
various  baths  and  douches,  either  hot  or  cold  ;  friction,  either  with  the 
hand  alone,  with  flesh-brushes  or  gloves,  or  with  some  stimulant  liniment  ; 
shampooing  or  massage  ;  and  electricity,  which  may  also  be  beneficially 
combined  with  voluntary  attempts  to  move  the  affected  muscles. 

The  employment  of  electricity  in  the  treatment  of  paralysis  demands 
special  notice,  and  it  will  be  convenient  here  to  give  a  brief  summai^y 
of  the  main  facts  pertaining  to  this  subject.  Much  discrimination  and 
caution  are  needed  in  resorting  to  this  therapeutic  agent,  as  it  is  very 
powerful  for  evil  as  well  as  for  good.  The  beneficial  results  which 
electricity  is  capable  of  effecting  in  paralysis  are  as  follows: — 1.  Restor- 
ation of  the  functions  of  a  muscle  or  nerve  when  its  activity  is  impaii^ed, 
and  thus  possibly  restoration  of  voluntary  movement.  2.  Prevention  of 
wasting  of  the  muscles,  and  consequent  arrest  of  the  progress  of  the 
disease.  3.  Increase  in  the  vascularity  of  a  part,  thus  removing  cold- 
ness, blueness,  and  other  signs  of  feeble  cii'culation.  -4.  Improvement  in 
the  nutrition  of  the  muscles,  nerves,  and  other  structui'es,  should  they 
be  atrophied  or  ill-nourished.  5.  Prevention,  retardation,  or  removal  of 
spasmodic  contractions  and  rigidity.  6.  Pi'obably  the  long-continued 
use  of  electricity  may  improve  the  nutrition  of  the  part  of  the  nerve- 
centre  from  which  the  nerve  or  nerves  which  supply  the  affected  muscles 
originate.  The  kind  of  electricity  i-equired  varies  in  different  cases,  but 
it  may  be  stated  generally  that  for  pi'omoting  the  action  of  muscles 
faradization  and  the  interriipted  galvanic  current  are  most  useful,  though 
franklinic  electricity  is  occasionally  more  beneficial  than  either,  and  in 
S(jnie  forms  of  muscular  wasting  will  evoke  a  contractioia  of  the  muscles 
wlien  all  other  methods  fail  ;  that  for  impi'oving  the  circulation  and 
nutrition  the  continuous  galvanic  current,  or  faradization  by  means  of  a 
metallic  brush,  answers  best  ;  whilst  to  oppose  the  excessive  action 
associated  with  spasmodic  movements  and  rigidity  (and  this  applies  to 
these  conditions  under  all  circumstances),  a  weak  coiistant  galvanic 
current,  or  veiy  I'apidly-inteiTupted  faradization  may  be  applied  to  the 
affected  muscles  ;  or  in  cei'tain  conditions  of  rigidity  the  use  of  fai'adi- 
zation  or  interrupted  galvanism  to  the  antagonistic  muscles  is  most 
efficacious. 

Some  general  hints  as  to  the  employment  of  electricity  in  treating 
paralysis  will  now  be  given.  Care  must  be  taken  not  to  frighten  the 
patient  at  the  outset.  The  curi-ent  used  must  not  be  so  strong  as  to 
cause  pain ;  or,  on  the  other  hand,  so  weak  as  to  be  useless  ;  and  the 
application  should  be  brief,  so  as  not  to  tire  the  patient  or  the  muscles. 
It  may  be  repeated  twice  a  day,  daily,  or  every  other  day,  according  to 
circumstances.  In  employing  galvanism,  one  handle,  containing  a 
sponge  of  sufficient  size  and  well-wetted,  must  be  kept  fi.xed  on  one 
sj)ot,  such  as  over  the  shoulder  or  in  the  bend  of  the  elbow  in  the  case 
of  the  upper  extremity,  and  the  other  drawn  slowly  along  the  muscles 
in  succession.  With  fai'adization  the  two  poles  must  be  kept  near 
together,  and  it  is  almost  always  best  to  hold  both  in  one  hand  and 
draw  them  along  each  muscle  ;  or  it  may  be  advisable  to  place  one 
rheopliore  over  a  neutral  part  of  the  body  (such  as  the  back)  and  apply 
the  other  (which  should  be  pointed  and  of  small  surface)  over  the  so- 
called    motor  point  "  of  the  muscle,  i.e.,  the  spot  where  the  motor  nerve 
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yupplying  the  muscle  is  most  accessible.  A  map  of  tlie  "  motor 
points  "  may  be  found  in  any  recent  treatise  on  Electro-Therapeutics. 
In  treating  paralysis  of  a  special  nerve,  one  handle  must  be  placed  over 
the  trunk  of  the  nerve,  and  the  other  moved  about  over  the  muscles  or 
not,  according  as  galvanism  or  faradization  is  employed. 

A  few  observations  will  now  be  offered  on  the  uses  of  electricity  in 
the  chief  varieties  of  paralysis. 

(1.)  Cerebral. — In  cases  of  sudden  cei'ebral  paralysis  electricity  must 
on  no  account  be  used  for  some  time,  even  for  purposes  of  diagnosis  or 
prognosis,  and  the  greatest  care  is  necessary  in  its  employment  for  a 
long  period.  Even  if  the  paralysis  has  been  gradual  in  its  onset, 
caution  is  needful  should  there  be  head-symptoms,  such  as  headache,  a 
sense  of  weight  or  giddiness.  Much  improvement  may  be  effected  in 
other  cases  in  the  various  directions  already  indicated  ;  but,  so  far  as 
the  paralysis  itself  is  concerned,  the  value  of  electricity  will  depend  on 
the  degree  of  contractility  shown  by  the  muscles  on  its  first  application. 
If  this  is  normal  or  nearly  so,  the  power  of  voluntary  movement  can 
be  but  slightly,  if  at  all,  increased  by  its  application.  If  it  is  much 
diminished  from  want  of  iTse,  much  good  may  be  done  by  reviving  the 
conti'actility  of  the  muscles,  but  once  this  has  become  normal,  no  further 
improvement  as  regards  voluntary  motion  can  be  effected ;  and  it  is 
generally  found  that  in  cerebral  cases  a  very  few  applications  effect  all 
the  improvement  possible. 

(2.)  Spinal. — If  the  muscles  act  readily  under  electricity  in  cases  of 
complete  spinal  paralysis,  the  power  of  voluntary  movement  in  the 
limbs  cannot  be  increased  by  its  use,  but  sometimes  the  functions  of 
the  bladder,  rectum,  or  sexual  organs  may  be  much  improved  by  its 
local  application  to  the  anus  oi'  perinseum.  If  the  paralysis  is  partial 
and  contractility  is  impaired,  much  good  may  be  effected  up  to  the 
point  of  restoring  the  contractility  ;  electricity  must  not,  however,  be 
employed  in  acute  cases  of  this  kind,  but  it  is  of  the  greatest  value  in 
those  which  have  set  in  slowly.  If  there  is  atrophy  of  the  limbs,  gal- 
vanism is  most  efficacious  ;  if  none,  faradization.  Should  there  be  the 
complete  "  spinal  paralysis  "  of  Marshall  Hall,  electricity  cannot  im- 
prove the  power  of  movement,  and  if  no  sign  of  contractility  is  observed 
after  a  few  applications,  it  is  useless  to  proceed  with  it ;  if  the  con- 
tractility is  merely  impaired,  much  improvement  may  often  be  brought 
aboiit.  In  cases  of  infantile  paralysis  due  to  spinal  disease,  the  use  of 
the  slowly-interrupted  galvanic  current  frequently  pi^oves  very  service- 
able for  a  time  when  other  forms  of  electricity  fail,  but  as  the  muscles 
impi'ove  in  their  action  faradization  becomes  most  efficacious. 

(3.)  Local. — Should  a  nerve  be  completely  destroyed  in  its  course, 
and  electx'ic  contractility  be  quite  extinguished,  no  improvement  can  be 
effected  by  electricity.  In  some  cases,  however,  the  morbid  changes  in 
the  nerve  disappear,  but  more  or  less  paralysis  persists  from  want  of 
use.  Here  electricity  is  of  great  service,  and  it  will  be  well  in  such 
cases  to  continue  its  application  for  some  time,  provided  any  contraction 
can  be  excited.  In  certain  cases  of  local  paralysis  from  lead,  cold,  and 
other  causes,  the  use  of  a  slow  galvanic  current  has  most  effect  upon  the 
muscles.  Under  such  circumstances,  therefore,  this  current  should  be 
used  at  first,  and  a  gradual  change  made  to  faradization  as  improvement 
is  perceived. 

A  few  special  remarks  are  needed  with  I'eference  to  the  treatment  of 
facial  paralysis  from  exposure  to  cold.    The  local  application  of  heat 


WUPEUFICIAf,  AND  DEEP   REFDEXES  ggg 
III.      SCPRRFICIAL   AVD   DeEI'  RepleXES. 

The  several  superficial  refl,exes  correspond  to  certain  definite  uortions 
of  the  spinal  cord,  the  stimulus  being  conducted  by  tt  a^S 
postonoy.oot  ot  the  nerve,  traversing  the  gpey  matterf  a  d  pa^^  n  ou 
by  he  efferent  or  anter.or  root,  tlius  giving^ise  to  musJular  con  rlctions 

Sp^^^l^-^^^^  Partic«- 

E^X^rSgi^^ 

&ylSrn:Sf^^^ 

wh^ch  are  m  a  state  of  passive  tension  ;  and  Gowers  sngo 'e  ts  "  t  aH  S 

S'"  •  n^Son^     T""       T^^'  ^  extre^^taS;t 
local  .stimulation.       Hence  he  terms  them  "  myotatic  phenomena" 
1  hey  are  now   generally  held  to   be   direct   mLuIar  ^onti"^ 
7^^!^^      ^  -^-^^^  ^^P-^-t  upon  Z"^^ 

With  regard  to  the   pathological  relations  of  the  tendon-reflexes  it 
will  only  be  prac  icable  to  allude  here  to  the  patellar-refte"  Ind  a  iA-Ze 

sSed  th^Ht  is""f '^'^  almost  iiivariably^present  i{  heSJti  t 

examted     Rs  nerJir..^  ^^'f*  °f  individuals 

examiiiecl     its  persistence    almo.st  always  sig-niSes  that  the  nm'vnns  n..,. 
IS  not  seriously  interrupted  in  that  part  of  the  sj  na  t     wSi "  v 
origin  to  the  lumbar  plexus  "  (Buzzard).     It  may  be  /r./eit^  er  from  a 
ault    in  the  muscle  itself  (as  in  pseudo-hypertriphic  paraly  i  )  ™m 
a  lesion  of  the  anterior  root  of  the  sjunal  nerve  ;  itrophy  of  theKZ 

fs  ^  e  most  imn  ."'^  '  sensory  tract,  as  in  locomotor  ataxy,  which 
i.s  the  most  important  disease  m  which  the  knee-reflex  is  lost  and 
this  may  be  observed  before  the  more  striking  symptomTo  the  disease 
asTodaSd  Witt It^'f  •  1  The.-eare  exception^al  clsel  of  iL^motor  atlxy 
associated  with  ateral  sclerosis  in  which  it  persists,  and  still  more  rarelv 
It  IS  exag|>-erated.  The  patellar-reflex  is  alsi  absen  wheneviX  lumbal 
o'rtoftel?'  «P;naI  cord  is  greatly  disorganized,  as  by  alte  myel^ti 
or  softening.  Eulenberg  has  shown  that  tendon  reflexes  are  diminished 
^'eSaW  ^"'^  -f^er  a  preceding  lug' 

Attention  will  now  be  directed  to  increase  of  deep  reflexes,  or  their 
development  m  disease.     Aukle-clonus  cannot  be  p  -oduced  in  health 
and  its  occurrence  IS  a  morbid  sign.      Gowers  consi,lers  the  /Vo  -^Irin: 
often  bp  f'T''        '\  iri-itability,  and  states  that  ft  can 

often  be  obtained  when  the  ankle-clonus  cannot.  The  patellar-  or  knee- 
r^fle...  also  exaggerated  in  some  forms  of  disease,  a  blow  that  in  heaUh 

Iwl     ?  "  '^^^^^  «f  producing  a  lerk 

upwards  of  several  inches ;  or  a  much  lighter  blow  than  will  cale  Iny 
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effect  in  health  may  even  produce  a  very  decided  kick.  This  may  be 
associated  with  the  development  of  ankle-clonus,  and  the  exaggeration 
of  these  reflexes  in  anything  like  a  marked  form  "  signifies  that  from 
some  cause  the  inhibitory  influence  of  the  higher  centres  is  no  longer 
being  normally  excited"  (Buzzard).  This  writer  considers  it  probable 
that  the  restraining  influence  which  is  continually  and  unconsciously 
exerted  over  certain  spinal  reflexes  in  a  state  of  health,  is  conveyed  to 
the  ganglion-cells  of  the  anterior  horns  by  the  antero-lateral  columns 
of  the  cord.  It  is  when  these  columns  are  most  extensively  invaded 
by  sclerosis  that  the  most  marked  ankle-clonus  is  obtained,  and  this 
sign  is  considered  valuable  evidence  of  sclerosis  of  the  lateral  column. 
It  may  also  follow  hemiplegia  from  cerebral  disease ;  and  may  be 
observed  to  a  modei-ate  degree  in  hysterical  paraplegia,  as  well  as  in 
spastic  paraplegia.  There  seems  to  be  some  difference  of  opinion  as  to 
the  diagnostic  value  of  exaggerated  knee-jerk,  and  the  development  of 
ankle-clonus,  and  Bastian  states  that  the  latter  may  exist  to  a  well- 
marked  extent  when  the  antero-latei-al  columns  of  the  cord  are  pressed 
upon  at  a  cei'tain  level,  even  though  no  lateral  sclerosis  has  been 
developed.  The  pi'oduction  of  deep  reflexes  in  the  upper  limb  needs 
no  special  comment.  Eulenberg  has  fovind  that  subcutaneous  injection 
of  strychnine  increases  tendon-reflexes,  and  may  under  certain  circum- 
stances be  used  to  render  the  completely  absent  tendon-reflex  tem- 
porarily perceptible  and  graphically  demonstrable.  The  tendon-reflexes 
are  usually  increased,  and  ankle-clonus  can  be  obtained  for  a  few 
minutes  after  an  epileptic  fit. 


Chapter  LXXIV. 

DISORDERS  OF  SENSATION. 

AijL  fox'ms  of  sensation  may  be  either  more  or  less  impaired  or  lost ; 
exalted  ;  or  perverted.  In  the  present  chapter  it  is  only  intended  to 
consider  the  most  important  deviations  noticed  in  connection  with 
ordinary  sensation. 

I.    Sensory  Paralysis — Hyp^sthesia — Anjssthesia. 

Sensation  may  be  more  or  less  impaired — Jiypcesthesia ;  or  completely 
lost — anii'sthesia.  Generally  the  abnormal  feeling  involves  the  whole 
thickness  of  the  tissues  of  the  part  aifected,  but  may  be  confined  either 
to  the  skin  or  to  the  muscles.  Anaesthesia  may  be  gradually  established, 
sensation  becoming  more  and  more  impaired  :  or  it  may  occur  suddenly. 
When  this  condition  exists,  the  patient  is  wholly  insensible  as  regards 
tactile  sensations,  and  may  be  pinched,  pricked,  cut,  or  injured  in  any 
other  way  without  being  aware  of  it.  The  term  analgesia  is  used  to 
denote  the  loss  of  painful  impressions  made  on  the  skin.  In  hypaesthesia 
the  sense  of  touch  is  more  or  less  indistinct,  and  the  patient  feels  as  if  a 
thick  layer  of  some  soft  and  yielding  material,  such  as  cotton-wool  or 
flannel,  intervened  between  the  skin  and  anything  brought  into  contact 
with  it.  This  is  especially  noticed  in  connection  with  the  palms  of  the  hands 
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and  snles  of  the  feet,  when  the  patient  grasps  anythino-  or  stands    In  th;« 
condition  also  a.  well  as  during  the  development  of  1  4   he  ia  var  ou 
unusual  sensations  or  paresthesia  are  often  experienced  such  aTn^: 
formication,  tino-lino-  or  nins  and  tipppII^.  ^-''peiiencca,  sucii  as  numbness, 
r.lr,fo  „      ^1     -'^x       •    P.  needles.    In  some  cases  even  of  com 

plete  anaesthesia  to  ob.ieetive  impressions,  neuralgic  pains  of  a  sub  ectT; 
character  are  complained  of  in  the  affected  pari  'it  i  a  cu  Ss  act 
that  in  exceptional  cases,  although  tactile  sensation  is  In  J  ihl 
retained  of  distii.guishing  differences  in  i:m;:::tZ^rSt^^'ZSi::i 
impressions.  Occasionally,  in  connection  with  marl  ed  hyp^sth'e  a  t^^^^ 
impression  of  anyth  ng  brought  into  contact  with  tl.e  ayeSd  urflL 
seems  to  be  delayed  in  its  passage  to  the  nerve-centre  so  that  it  n  J  f 
some  seconds  before  the  piient  is  conscious  of  it    There  ^  oft  n  in  thi^ 

S::^"^  W^rt '^^^  ^-^;".-^Hin^  different  seLIti^^ft^meS 
otnei  witii  l  egard  to  muscular  sensibility,  when  this  is  lost  there  i« 
almost  always  loss  of  sensibility  of  the  skin,  but  in  exceptiwT  ns tanc 
this  IS  unimpaired.  In  cases  of  cutaneous  anaesthesia  reflex  irrSitv 
^o^^Sit^  "-»al  or  increased,  according  to  i^I^TlZ 
loss  ot  sensibility.    The  distribution  of  sensory  paralysis  presents  the 

Luiu  iioiiai  (ii.sci.ses,  especially  hysteria. 

1.  Hemianaesthesia,  when  present,  is   Lisiially  the  result  of  some 
cerebral  lesion,  but  m  a  large  number  of  cases  of'hemipleS  f  m"l™ 
cause  sensa^aon  is  intact ;  or  it  may  be  impaired  at  first  bSt  is  sred  Iv 
restored.    It  usually  affects  the  whole  half  of  the  body  oppoJt^to  e 

^piicates  the  optirtSa:;:;s  oJ^  ^i^je:^^^^^:?^  ^/iuS:::^ 

capsu  e.    In  n.re  instances  hemianesthesia  results^rom  disease  of  one 
onnoS^te  t      1  '""rr'  T''^  «f  sensation  being  on  the  sid 

i:^p:rSd  ^^'-'"^'^^  l--ian.sthesia  is  frequei^tly  met  wi^ 

2,  Bilateral  anaesthesia,  involving  the  legs  and  lower  part  of  thf. 
body,  IS  almost  invariably  associated  with  Jarapleoia  and    s     ue  to 

S  l]"^'  P""'*^^-     "^otio'^  i«  completely  lost 

or  of  I  ^^^^^"^esia  is  generally  due  to  disease  of  some  special  Jerve 
or  of  Its  nucleus  of  ongm,  its  seat  varying  accordingly.    When  a  m r h ' 

wm  be  e""  U  -^""1'  ''A'      "  ^°"^P°°""^         se^nLion  td  nfot  on 

will  be  equally  impaired.    One  of  the  best  illustrations  of  paralvsis  of  a 
purely  sensory  nerve  is  that  of  the  superior  -...///anroi-  of'its  cj,  Jhn 
tlonthe^ufvv,  o;•t^/„^,  sensation  is  then  lost  in  the  '  arts  to  which  is" 

glass  oi  cui).  a  very  cunous  feeling  is  experienced,  as  if  the  vessel 
were   broken   opposite  the  middle  of  the  up,,ei-  lip.    Xutin  ion  and 

TEKATMi.;rr.-The  general  remarks  made  as  to  tlie  treatment  of 
paralysis  of  motion  apply  equally  to  that  of  sensation.  I'lclTwalt^ 
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friction,  and  electiicity  are  often  useful.  The  latter  must  not  be 
resorted  to  for  some  time  in  cases  of  anesthesia  or  hypajsthesia  from 
cerebral  causes,  and  even  then  only  very  cautiously;  it  does  not  lead  to 
much  improvement  in  most  of  these  cases.  Faradization  with  a  brush 
acts  best.  Electricity  is  often  very  beneficial  in  various  forms  of  sensory 
paralysis  met  with  in  hysteria,  either  faradization  or  franklinic  electricity 
lieing  employed,  the  latter  by  directing  sparks  on  to  the  aifected  part ; 
charging  this  part  and  then  drawing  sparks  from  it ;  or  applying  a 
small  charge  from  a  Leyden-phial.  If  sensibility  is  lost  locally  from 
destruction  of  a  nerve,  no  benefit  can  be  anticipated  from  electricity. 
When  motor  and  sensory  paralysis  are  combined,  electi-ical  treatment 
directed  to  the  foi'mer  may  improve  the  latter  at  the  same  time.  Parti- 
cular care  is  necessary  in  cases  of  sensory  paralysis  as  regards  cleanliness 
and  avoidance  of  pressure. 

II.   HyI'EB/HSTHESIA  DVS.I'^STHIOSIA. 

Hypercrsthesia  signifies  increased  or  exalted  sensibility,  dysiesthesia 
increased  sensibility  to  painful  impressions,  but  they  are  almost  always 
associated.  These  deviations  from  the  normal  state  are  usually  local, 
but  occasionally  unilateral  or  disseminated.  They  are  of  course  fre- 
quently met  with  in  diseases  of  the  skin  and  other  affections,  but  as 
regards  nervous  diseases,  they  are  generally  associated  either  with 
hysteria  or  general  nervousness,  or  with  acute  inflammation  involving 
the  nei've-centres  or  special  nerves.  When  one  leg  is  paralyzed  from 
spinal  disease,  its  sensibility  frequently  becomes  painfully  acute. 

III.  jSTEURAIAilA. 

Neuralgia  or  nervous  pain  is  a  comprehensive  term  applied  to  certain 
painful  affections  occurring  in  different  parts  of  the  body,  the  pain  appear- 
ing to  follow  the  distribution  of  particular  nerves,  and  having  special 
characters.  It  will  be  convenient  first  to  consider  the  general  astiology, 
pathology,  and  clinical  features  of  the  complaint;  and  then  to  allude 
briefly  to  its  principal  varieties. 

Etiology  and  Pathology. ^ — In  a  large  proportion  of  cases  neuralgia 
is  distinctly  dependent  upon  some  general  or  constitutional  condition. 
The  causes  which  may  give  rise  to  such  a  condition  are  : — 1.  Exposure 
to  malaria.  2.  The  presence  of  cei'tain  metallic  poisons  in  the  system, 
as  lead,  mei'cury,  or  copper.  3.  Whatever  tends  to  induce  antemia,  or 
general  mal-nutrition  and  debility.  4.  Various  causes  which  lead  to 
depression  and  weakness  of  the  nervous  system,  such  as  prolonged  worry 
and  anxiety ;  undue  mental  exertion ;  strong  emotion ;  general  con- 
cussion of  the  nervous  system,  as  from  a  railway  collision  ;  hysteria ; 
excessive  fatigue;  exposure  to  heat;  ennui  and  luxuiious  habits;  or 
excessive  venery.  5.  Degenerative  changes  associated  with  the  decay 
of  life.  6.  Rheumatism,  gout,  syphilis,  or  exposure  to  cold  and  wet. 
In  the  case  last-mentioned,  however,  neuralgia  is  probably  mostly  the 
result  of  inflammatory  and  other  changes  in  the  nerve  itself;  or  of 
pressure  by  surrounding  thickening  of  fibrous  membranes,  or  by  morbid 
deposits. 

An  important  group  of  causes  of  neuralgia  are  local  in  their  action, 
including  : — I.  Injtiry  to  a  nerve  in  some  part  of  its  course,  as  from 
contusion ;  wound  by  a  needle ;  partial  section ;  the  lodgment  of  a 
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foieigi  body,  such  as  a  piece  of  glass,  when  the  pain  may  be  felt  in  some 
distant  part.    When  a  nerve  is  completely  cut  across,  either  itself  or 
some  other  nerve  related  to  it  now  and  then  becomes  subsequently  the 
seat  ot  neuralgia     2.  Pressiire  upon  a  nerve,  for  example,  by  foreign 
bodies,  such  as  a  bullet;  cicatricial  thickening  or  old  adhesions  •  neuro- 
mata; tumours,  aneurisms,  or  enlarged  glands  ;  callus  uniting  fractured 
bones  ;  congested  veins  ;  or  as  the  result  of  prolonged  sitting-  tio-ht 
boots,  or  banging  the  arm  over  a  chair.    3.  Irritation  of  a  nerve \v 
necrosed  bone,  especially  when  it  passes  through  a  foramen  o,-  canal 
in  this  condition;  by  carious  teeth;  by  surrounding  intianimation  or 
ulceration;  or  by  direct  exposure  to  a  cold  draught.    Even  when  neu- 
ralgia ,s  ocal  m  Its  origin,  its  occurrence  is  greatly  influenced  by  the 
general  .s  ate  of  the  system,  and  Anstie  went  so  fa/as  to  affirm  ^ it  is 
univeija  ly  the  case  that  the  existing  condition  of  the  patient 'at  the 
time  of  the  first  onset  of  the  disease  is  one  of  debility,  either  o-eneral  or 
special.      Among  the  chief  predisposing  causes  of  neuralgic  "lifections 
may  be  men  loned  the  female  sex ;  certain  periods  of  life,  esiieciallv 
that  of  sexual  development,  and  about  or  beyond  middle  age  •  heredi- 
tary tendency  to  nervous  affections;  and  a  nervous  temperament.  An 
acute_  attack  is  predisposed  to  or  intensified  by  fatigue       any  other 
lowering  influence.    It  may  come  on  quite  spontaneonsl  v  ;  or  be  brouo'ht 
about  by  menta    disturbances,  pressure,  cold,  lieat,  o^er-exercise,  and 
numerous  other  influences. 

Patholog-ically  neuralgia  may  be  connected  with  some  evident  morbid 
change  m  the  affected  nerve  or  in  the  nerve-centre,  but  as  a  rule  no 
.such  obvious  change  can  be  detected.  Probably  in  most  cases  the 
nerve  is  more  or  less  congested  or  inflamed.  Marked  atrophy  with 
degeneration  of  a  nerve  has  been  found  in  connection  with  neiiralo-ia 
from  pressure  occasionally  so  advanced  as  to  render  sensation  almost 
extinct.  .Instie  remarked:  - 1  think  it  most  probable  that  m  all  cases 
■of  neuralgia  there  is  either  atrophy,  or  a  tendency  to  it,  m  the  posterior 
■or  sensory  root  of  the  painful  nerve,  or  in  the  central  grey  matter  with 
wJiich  it  comes  m  closest  connection." 

Symptoms.— Pam  is  the  essential  symptom  of  neuralgia.    The  ini- 
por  ant  characters  of  this  pain  are  as  follows  .--1.  It  is  almost  invariably 
unilateral.    2.  In  recent  cases  it  is  distinctly  intermittent,  comiiuv  on 
in  more  or  less  sudden  paroxysms,  usually  at  irregular  intervals,  but 
•occasionally  at  regular  periods,  especially  in  malarial  cases  ;  later  on  it 
IS  only  more  or  less  remittent.    3.  The  pain  during  the  paroxysms  is 
generally  severe,  m  some  cases  most  excruciating,  being  described  by 
such  terms  as  stabbing,  piercing,  boring,  burning,  or  screwing,  at  the 
same  time  shooting  out  from  a  point  along  some  of  the  branches  of  the 
nerve  affected,  but  rarely  along  all  of  them  ;  the  darts,  twinges,  or  "tics" 
m  some  instances  come  on  with  the  suddenness  of  an  electric  shock 
giving  rise  to  intolerable  agony.    The  pain  may  extend  to  contiguous 
or  even  to  distant  nerves.    Frequently  strong  pressure  over  the  chief 
point  affords  relief ;  m  other  cases  gentle  friction  has  the  same  effect- 
ni  others,  however,  there  is  exquisite  tenderness.    The  paroxysmal 
pain  otten  ends  as  abruptly  as  it  commenced,  with  a  sense  of  ex- 
treme relief  and  comfort.    The  pain  in  the  intervals  is  much  less 
severe,  and  of  dull  or  aching  character.  In  the  superficial  neuralgias  cir- 
■camscribed  points  of  tenderness  are  noticed—points  doidonrenx,  corre- 
sponding to  the  exit  of  branches  of  the  nerve  through  bony  foramina 
K3r  ,th«,ugh  openings  in  fibi'ous  membranes,  though  they  appear  to  the 
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patient  to  be  diffused  beyond  these  spots,  in  some  cases  giving  the  sen- 
sation of  tolerably  extensive  contusions.  It  is  not  practicable  in  a 
treatise  like  this  to  indicate  the  seat  of  all  the  tender  spots  noticed  in 
the  different  local  neuralgias,  but  a  knowledge  of  the  distribution  of 
the  nerve  affected,  and  of  the  points  at  which  its  branches  become 
snpei'ficial,  will  enable  their  situations  to  be  recognized. 

There  are  certain  general  facts  relating  to  neuralgia  to  which  it  is 
desirable  to  allude.  When  the  complaint  is  local  in  its  origin,  the  pain 
usually  sets  in  more  gradually  ;  is  more  constant ;  and  is  less  capable 
of  relief.  In  advanced  age  neuralgia  is  commonly  very  severe  and 
intractable,  the  points  of  tenderness  being  often  intensely  painful. 
Gouty  neuralgia  is  also  sometimes  extremely  intense.  Once  an  attack 
has  happened,  there  is  always  a  liability  to  its  recurrence,  and  the 
paroxysms  may  be  repeated  at  regular  periods.  An  individual  may 
have  had  neuralgia  when  young,  and  then  be  quite  free  from  it  for 
many  years,  but  be  again  subject  to  the  complaint  at  a  later  period  of 
life.  Different  nerves  may  be  implicated  in  different  attacks,  or  even 
during  the  same  attack. 

Some  interesting  complications  are  also  associated  with  neuralgia, 
affecting  either  sensation  or  motion ;  the  state  of  the  vessels  ;  or  nutri- 
tion and  secretion.  The  chief  of  these  which  ha've  been  noticed  include 
local  hypemesthesia,  hypsesthesia,  or  paraesthesias,  such  as  numbness,, 
tingling,  or  formication  ;  disturbances  of  the  special  senses,  especially 
that  of  sight ;  spasmodic  twitchings,  tonic  spasms,  convulsive  movements, 
or  even  local  paralysis ;  pallor,  followed  by  redness  of  the  skin,  pulsa- 
tion of  the  arteries,  increase  in  temperature,  and  swelling  of  the  affected 
part,  with  subcutaneous  oedema;  hypertrophy  or  atrophy  of  the  tissues- 
in  pi'olonged  cases,  or  increase  of  adipose  tissue ;  increased  firmness,, 
falling-off',  or  whitening  of  the  hair  ;  the  breaking  out  of  skin-eruptions, 
such  as  herpes  zoster  or  acne;  increased  vascularity  of  the  conjunctiva, 
conjunctivitis,  iritis,  and  other  morbid  conditions  of  the  eye  ;  periostitis ; 
swelling  or  unilateral  furring  of  the  tongue ;  erysipelatoid  inflamma- 
tion of  the  tissues  to  which  the  affected  nerve  is  distributed  ;  impaired 
gastric  secretion ;  increased  flow  of  saliva  or  tears  ;  and  local  inci^ease 
of  perspiration. 

Varieties. — Neuralgias  are  primarily  divided  into: — I.  Visceral,, 
including: — 1.  Cardiac.  2.  Hepatalgia.  3.  Gastric  ov  gastralgia.  4.  Intes- 
tinal or  enteralgia.  5.  Peri-itterine  and  Ovarian.  6.  Testicular.  7.  Renal. 
II.  Superficial,  namely  : — I.  Tic -douloureux.  2.  Cervico-occipitaL 
3.  Cermro-braclual.  4.  Intercostal.  5.  Mastodynia  or  Irritable  breast. 
6.  Limibo-abdominal.  .7.  Sciatica.  8.  Crural.  The  visceral  group  will 
not  be  further  alluded  to,  the  most  important  of  these  affections  having 
been  already  considered  under  their  respective  organs.  The  names 
applied  to  the  several  forms  of  superficial  neuralgia  will  indicate  their 
respective  localities,  but  a  few  need  special  comment. 

1.  Tic-douloureux — Brow-ague  -  Prosopalgia. — This  is  one  of  the 
most  common  foiiiis  of  neuralgia,  the  fifth  or  trigeminal  nerve  being 
involved.  Rarely  are  all  the  divisions  implicated,  and  it  is  the  ophthal- 
mic branch  which  is  most  frequently  affected,  the  pain,  therefore,  being 
chiefly  felt  above  the  orbit  and  about  the  temple.  Numerous  points  of 
tenderness  are  described,  but  the  most  important  are  the  supra-orbital 
SiVid  parietal,  the  latter  being  situated  just  above  the  parietal  eminence, 
and  corresponding  to  the  inosculation  of  several  branches.  A  variety 
of  this  neuralgia  is  named  clavas  hystericus,  in  which  there  is  extreme 
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cially  W  the  6th  to  the  ^1^:^:^fr^:SlZ^:tet  Tit' 
constant  pan,,  mo.stJy  corre.sponding-  to  th^St  of  e 'ft  of    T/' t 
cutaneous  nerve,  and  increaspd  h^-  «  ^^o,    •      •    .  °*  ^  lateral 

times  by  movino-  thrarm  V     ^   "!«P"-ation  or  cough,  or  some- 

intervals';  extenSing'f  om  tie  sp  r  ahL-^r  in^  'f,  -P-™d  at 
the  lateral  point  b^kwards  anS^ wS.'' TW^e^d^S  ^ 
c?o..Zo.,-e«.  "  can  generally  be  detected,  namely  1.   F  TnT  J 

opposite  the  lateral  cutaneous  branch  r  <!f  "-^  ^'^^^^^al-  b  Lateral, 
the  anterior  cutaneous  nerve  pezWes  "tI^  ^'^^^'^ 
very  common  in  anaemic  and  chl orotic  LaS  '^  It  "l^  f  "'"T^''"'-^  ^'^ 

intercostalneura  iaf  onf th^^f  n+  1  'i  c^mgnosis  of  the  pain  of 
of  the  patienT  tfi^:V  ^'  fct^^^^^^^^^  -^^i^-" 
prolonged  exercise  of  the  loca?  mnSch^J  nf  I^^"^^\th  any  excessive  or 
their  use,  or  of  relief  from  re.f  ff  '  f  ""''l  "'^''^f'^  exacerbation  from 
points  oi  tencwf  'ri  S   \.  tltlT^^^^  ^^^^  ^'^^ 

coisf^^::;;;;^^-^;;;:  ::::;t;:'::d  s'^'  "'t'^-  - 

Generally  the  pain  is  mainlv  ea  tliTbu^t  x^^^  ^"l'" 
part  of  the  thio-h  but  it  mn.r         f  buttock  and  posterior  and  outer 

even  down  to  the  le    o    foot^    lit  ^'''''r.  ^'^^^^^  e^t^'emitv. 

pain  near  the  tuberosity  of  he  isch S  J  S'i      '  ^^^^^ 
shooting  upwards  or  downwardreitZ^^^^;      f    '""''^'"'^  P^™^^*^™'^"^'- 
sequence  of  pressure,  10™!^^^^  !  ^^  ''''''V 
act  of  coughino.  -  and  also  o-venTf^n^^         I  ^"^''^^  f'^' 

Ma,,T  cases  of  M;XE,^tr    -^  ""•^  >"=i««0"' 

be  removed      In  reo-ard  Vn  .     ^«'«^ of  irritation  must 

respectino  L-do  loZ  !  T  ^^'^'-^  ^■"^''^  i«  necessary 
teelh,  and  nottS "  ^^tly  th~           f  f 1^''^^^^"^^  ^^'^^'^ 

any  improvement  zes  It W  W  .1  after  another  without 

nofdep^endent  ;  .on  t  r?;u  e  S^H         ^^^^.'^f  is 

regulating^th?st:£  ?f  L  ^  i^utn?^^^^  '  ;-f-"8-varm  clot^nng  ; 

ftate  of  good  general  he  ^tfln  ™  bl^t;"  ^  S  ST"''"^  ' 

c^e  avoiding  every  cause  which       l^kclv  ..lll^,;,:  if  1^!^ 
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3.  Treatment  directed  to  the  cjeneral  state  of  the  system,  or  to  some 
constitutional  diathesis,  is  in  a  large  proportion  of  cases  of  tlie  utmost 
consequence.  Fatty  elements  have  been  found  of  great  benefit  in 
neuralgia,  wlien  nutrition  is  impaired,  especially  cod-liver  oil  or  Devon- 
shire cream.  Iron  in  anasmic  subjects  ;  quinine  in  full  doses,  especially 
in  malarial  neuralgias ;  arsenic  in  the  form  of  Fowler's  solution ;  strych- 
nine or  nux  vomica,  ai-e  among  the  most  valuable  remedies  for  neuralgia. 
In  some  instances  valerianate  and  other  salts  of  zinc,  or  nitrate  of  silver 
prove  serviceable.  Phosphorus  has  been  found  highly  beneficial  in  many 
cases.  Should  the  neuralgia  be  associated  with  gout,  rheumatism, 
syphilis,  or  the  presence  of  some  metallic  poison  in  the  system,  treatment 
directed  against  such  a  condition  is  essential.  4.  An  important  class  of 
remedies  employed  in  the  treatment  of  neuralgia  are  those  which  have 
a  direct  sedative  or  anody^ie  effect,  including  mainly  opium  or  morphine; 
belladonna  or  atropine  ;  cannabis  indica  ;  hydrate  of  chloral  ;  croton- 
chloral ;  bromides;  conium  ;  tincture  of  aconite;  and  ammonium  chloride 
in  full  doses.  Other  drugs  stated  to  be  efficacious  in  diffei'ent  cases  are 
oil  of  eucalyptus  ;  tincture  of  gelsemium  ;  nitrite  of  amyl  ;  nitro- 
glycerine ;  tonga  ;  antipyrine  ;  and  cocaine.  These  medicines  are 
either  given  by  the  mouth  ;  applied  to  the  affected  part  in  the 
form  of  plasters,  liniments,  ointments,  oleates,  or  tinctures  ;  or, 
above  all,  some  of  them  are  introduced  by  subcutaneous  injection,  par- 
ticularly moi'phine  and  atropine,  which  may  be  used  in  combination. 
They  are  not  merely  to  be  used  for  the  temporary  relief  of  pain, 
but  are  in  many  instances  most  important  agents  in  bringing  about 
a  cure,  if  employed  systematically  and  i-egalarly  every  day  for  such  a 
period  as  each  case  may  require.  In  using  subcutaneous  injections,  it  is 
best  to  begin  with  a  very  small  dose — gr.  to  ^th  of  moi'phine,  increasing 
it  as  occasion  requii-es,  some  cases  needing  large  quantities  after  a  time. 
As  a  rule  the  injection  need  not  be  made  at  the  seat  of  pain,  but  Anstie 
recommended  that  this  should  be  done  in  advanced  cases,  where  there  is 
much  hyperaesthesia,  and  where  there  is  reason  to  believe  that  much 
thickening  and  hypertrophy  exist  about  the  nerve.  If  necessary,  the 
sensibility  may  be  first  blunted  by  the  ether  spray.  Hypodermic  injection 
of  morphine  must  only  be  employed  under  strict  medical  supervision, 
and  stopped  as  soon  as  possible.  The  use  of  hot  water  in  this  way 
sometimes  gives  relief.  Cocaine  has  been  employed  subcutaneously ; 
and  a  10  to  20  per  cent,  solution  in  oil  of  cloves,  rubbed  into  the  part,  is 
said  to  give  almost  immediate  relief  in  cases  of  supi'a-orbital  neuralgia. 
Exalgine  is  the  most  recently  introduced  remedy  for  the  relief  of 
neui'algic  pain.  The  use  of  alcohol  demands  brief  notice.  There  can 
be  no  doubt  but  that  the  pain  of  neuralgia  may  often  be  temporarily 
lulled  by  the  ase  of  alcoholic  stimulants,  but  experience  has  convinced 
me  that  we  should  hesitate  in  recommending  them,  as  there  is  in  this 
complaint  a  strong  tendency  on  the  part  of  the  patient  to  be  taking 
stimulants  at  frequent  intervals  and  in  increasing  quantities,  so  that  the 
foundation  may  be  laid  for  confii'med  habits  of  intemperance.  It  must 
also  be  remembered  that  due  caution  should  be  observed  in  the  use  of 
narcotics,  lest  the  patient  should  become  so  habituated  to  them  that  he 
cannot  do  without  them.  5.  Certain  anodyne  local  applications  have 
already  been  alluded  to  above,  the  most  useful  being  liniment  or  plaster 
of  belladonna  or  opium ;  tincture  of  aconite  ;  ointment  of  aconitine,  atro- 
pine, or  veratirne  ;  and  a  liniment  containing  oil  of  eucalyptus.  Among 
other  local  remedies  which  may  be  serviceable  are  dry  heat,  or  heat  with 
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although  as  a  laile  the  mental  condition  is  more  or  less  impaired,  it  is 
not  affected  to  such  a  degree  as  to  prevent  the  formation  of  ideas,  but 
the  patient  cannot  recollect  words  or  their  meaning,  and  thus  is  unable 
to  express  his  thoughts ;  or  has  lost  the  power  of  co-ordinating  and 
arranging  them  in  a  proper  manner,  for  purposes  of  articulate  or  written 
language.  In  its  strict  signification  aphasia  merely  I'efers  to  disorders 
of  speech,  but  it  is  at  present  usually  employed  in  a  general  sense,  to 
include  all  the  different  forms  of  dei'angement  which  come  under  the 
group  now  under  consideration,  and  the  special  use  of  the  other  terms 
mentioned  will  be  presently  indicated.  It  must  be  remarked  that  in  all 
forms  of  aphasia,  phonation  or  the  power  of  producing  vocal  sounds  is 
retained  more  or  less. 

Pathology. — The  conditions  recognized  as  aphasia  are  in  the  large 
majority  of  cases  associated  with  right  hemiplegia,  and  are  due  to  some 
lesion  in  the  left  cerebral  hemisphere,  involving  the  region  which  the 
left  middle  cerebral  artery  supplies.  It  is  more  particulai'ly  with 
emholism  of  this  artery  that  they  are  connected,  as  was  first  pointed 
out  by  Dr.  Hiighlings  Jackson;  but  tlieymay  depend  upon  hgemorrhage, 
softening,  cerebral  tumour,  and  other  lesions,  and  I  have  known  them 
arise  temporai'ily,  apparently  from  mere  vaso-motor  disturbance.  With 
regard  to  the  exact  localization  of  the  mischief,  some  writers  maintain 
that  thei'e  must  be  an  injury  to  some  pax^t  of  the  corpus  striatum,  or  of 
cei'tain  motor  nuclei  or  inter-communicating  fibres  in  its  neighboui-hood. 
Niemeyer  partly  attributed  the  frequency  of  aphasia  in  connection  with 
diseases  in  the  region  above  indicated,  to  the  fact  that  pressure  acting 
on  one  side  in  this  region  is  readily  propagated  to  the  opposite  one,  so 
that  the  brain  becomes  bilaterally  disordered.  Most  authorities  now, 
however,  agree  with  Broca,  in  I'egai-ding  the  third  left  frontal  convolu- 
tion as  being  the  seat  of  the  faculty  of  articulate  language,  and  in 
referring  the  disorders  met  with  in  most  cases  of  aphasia  to  some  lesion 
affecting  specially  the  posteiior  third  of  this  convolution.  When  both 
sides  are  involved,  paralysis  of  articulation  may  be  observed  along 
with  aphasia,  as  in  a  case  reported  by  Dr.  Bai-low.  There  is  one 
form  of  aphasia,  named  aphemia,  in  which  the  patient  is  quite  speech- 
less, which  is  supjjosed  to  depend  upon  disorder  of  a  special  co-ordinating 
centre,  situated  somewhere  in  or  below  the  coi-pvis  striatum,  whose 
assumed  function  is  to  regulate  or  combine  the  groups  of  movements 
necessary  for  the  production  of  elementary  ai-ticulate  sounds,  it  being  so 
placed  as  to  receive  the  communications  from  the  intellectual  centre 
of  languages  above,  and  to  transmit  them  to  the  nuclei  of  origin  of  the 
motor  nerves  below,  by  which  they  are  conducted  to  the  muscles  of 
articulation.  Any  lesion  affecting  this  centre,  or  cutting  off  its  commu- 
nication either  above  or  below,  may,  it  is  presumed,  lead  to  speechless- 
ness. No  special  morbid  condition,  however,  has  been  definitely 
associated  with  this  form  of  aphasia. 

Symptoms. — The  phenomena  included  imder  the  term  aphasia  are 
somewhat  variable,  and  it  is  necessary  to  point  out  briefly  the  chief 
diversities  observed  in  different  cases  in  actual  practice. 

In  one  rare  group,  to  which  Bastian  would  limit  the  term  aphemia, 
the  patient  is  more  or  less  speechless,  even  after  having  regained  the  use 
of  every  other  faculty  which  has  any  relation  to  speech.  He  is  able  to 
write,  and  retains  all  his  mental  faculties ;  while  there  is  no  paralysis  of 
the  muscles  of  articulation,  for  these  can  be  used  perfectly  for  all  other 
movements.    Aphemia  has  been  noticed  after  epileptic  or  apoplectic  fits. 
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Several  years  ago  1  had  under  my  observation  a  case  which  was  probahlv 
ot  this  kind.    The  patient  was  a  youno-  o-irl  who  after  a  1,^ 
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aj.hasic  may  utter  words  or  expressions  under  the  influence  oJT'  f^ 
emotions.  Some  of  these  disorders  are  often  "ecot^iiTed  Xn  th^3^^^^^^ 
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cannot  understand  written  sentences.  He  can\i"  all "  sp;aJ  and 
expresj  words  m  writing,  and  write  from  dictation.     The^esC  ;  ton 

H,;  rtt'  off  the  comm  s  1^1 

hbres  between  the  speech-centre  and  the  visual-centre  "^"'^'^uial 

Another  form  is  ■word-deafness,  where  the  patient  can  hear  sounds  and 
mu  ic,  bu   he  cannot  understand  spoken  words;  he  can  speak,  iad  a 
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u.mmands.    Ihe  lesion  is  considered  to  be  in  the  left  .superior  tempo ro 
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sphenoidal  convolution,  and  to  sever  the  commissural  fibres  between  the 
centres  of  hearing  and  speech. 

In  some  cases  of  aphasia  there  is  a  combination  of  amnesia  and 
aphemia.  These  conditions  may  also  be  associated  with  actual  paralysis 
of  articulation. 

Treatment. — There  is  no  special  treatment  for  the  various  aphasic 
conditions,  and  this  must  be  dii^ected  to  the  disease  with  which  they  are 
associated.  In  cases  of  aphemia,  it  may  be  possible  to  teach  lip-speech, 
according-  to  the  manner  in  which  deaf-mutes  are  instructed. 


Chapter  LXXVI. 

ON   SECONDARY   AND   TROPHIC   LESIONS   IN  NERVOUS 

DISEASES. 

Of  late  years  much  attention  has  been  paid  to  the  study  of  the  lesions 
which  arise  in  the  course  of  organic  cei-ebro-spinal  nervous  diseases, 
both  in  the  nervous  structures  themselves,  and  also  in  various  other 
tissues  of  the  body.  This  subject  will  now  be  briefly  considered,  although 
it  will  be  hereafter  further  illustrated  in  connection  with  particular 
diseases.  For  our  knowledge  respecting  these  lesions  we  ai'e  greatly 
indebted  to  Charcot.  The  conclusions  arrived  at  have  been  determined 
by  experiments  on  animals ;  as  well  as  by  clinical  and  pathological 
investigation  and  observation. 

1.  With  regard  to  the  nervous  system  itself,  secondary  degenerative 
changes  are  liable  to  follow  various  localized  lesions  affecting  either  the 
centres  or  the  nerves,  and  extending  upwards,  downwards,  or  horizon- 
tally, hence  named  ascendiyig,  descending,  and  collateral  lesions.  Various 
additional  symptoms  are  consequently  developed  in  the  course  of  nervous 
diseases.  When  hgemorrhage  takes  place  into  one  of  the  cerebral  hemi- 
spheres, especially  involving  the  corpus  striatum  and  internal  capsule, 
the  motor  tx^act  proceeding  therefrom  is  liable  to  undergo  gi-adual 
degeneration  in  a  descending  direction,  involving  in  succession  the  crus 
cerebri,  anterior  pyramid,  thence  passing  to  the  opposite  side  of  the 
spinal  cord,  and  finally  proceeding  downwards  chiefly  along  the  posterior 
part  of  the  lateral  white  column.  The  same  result  may  follow  other 
lesions.  As  has  been  already  mentioned,  this  probably  accounts  for  the 
"  late  rigidity  "  observed  in  certain  cases  of  hemiplegia.  In  the  spinal 
cord,  if  a  lesion  occurs  in  some  part  of  its  length,  it  may  extend  both 
upwards  and  downwards,  the  ascending  degeneration  being  confined  to 
the  posterior  colvimn,  the  descending  to  the  lateral  column.  When  the 
lower  end  is  involved,  the  changes  are  liable  to  extend  in  an  upward 
direction  along  the  postei'ior  columns,  especially  those  portions  which  lie 
contiguous  to  the  posterior  median  fissure.  The  degeneration  may  also 
proceed  horizontally,  either  from  the  original  seat  of  disease  or  from  the 
secondary  lesions,  and  then  the  anterior  cornua  and  their  motor  nuclei 
are  particularly  implicated. 

With  reference  to  the  influence  of  affections  of  the  nerves,  more  or 
less  serious  phenomena  are  attributed  to  irritation  of  the  nerve-centres 
excited  by  lesions  of  the  sensory  nerves.  Thus,  it  is  believed  by  many 
authorities  that  centric  irritation  induced  in  this  manner  may  account 
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for  certain  "-rave  diseases,  such  as  tetanus.  If  tlie  auterioi'  root  of  a 
spinal  nerve  is  in  any  way  divided,  degeneration  extends  along  its  peri- 
pheral or  distal  portion  ;  while  if  the  posterior  root  is  cut,  the  change 
proceeds  towards  the  centre,  along  the  portion  still  in  connection  with 
the  cord. 

2,  The  effects  of  diseases  of  various  parts  of  the  nei'vous  system  upon 
the  nutrition  of  other  drucfnres  are  often  very  striking.  They  may  be 
observed  in  connection  with  lesions  of  nerves  or  of  nerve-centres,  and  have 
been  found  more  especially  associated  with  the  skin  and  subcutaneous 
tissues,  the  muscles,  the  joints  and  bones,  and  certain  internal  viscera, 
especially  the  kidneys  and  bladder.  It  has  long  been  known  that 
muscles  may  waste  in  paralyzed  parts  from  mere  prolonged  inaction  and 
disuse,  and  may  undei-go  more  or  less  fatty  or  other  degenerative  changes  ; 
also  that  inflammation,  ulceration,  or  gangrene  may  arise  in  structures 
deprived  of  sensation,  due  merely  to  the  fact  that  in  consequence  of  the 
loss  of  sensibility  the  patient  is  unconscious  of  pressure,  of  the  contact 
of  mechanical  irritants  or  irritating  excretions,  and  of  other  deleterious 
influences,  and  thus  is  unable  to  prevent  them  from  injuring  the  tissues. 
This  is  well-illustrated  by  the  bed-sores  which  are  liable  to  form  in 
jiersons  suffering  from  spinal  disease,  with  complete  paralysis  of  the 
lower  extremities.  The  trophic  lesions  now  to  be  considered  are  not, 
however,  thus  explicable,  but  are  due  to  irritative  or  inflammatory 
lesions  of  diffei'cnt  parts  of  the  nervous  system,  the  nature  of  which  will 
be  presently  pointed  out. 

As  regards  the  chai'acter  of  the  consecutive  changes  in  the  several 
structures,  in  the  skin  and  subcutaneous  tissues  they  are  either  of  an 
inflammatory  or  an  atrophic  nature,  and  are  evidenced  mainly  by  erythe- 
matous redness,  which  may  be  combined  with  tumefaction  of  the  skin  and 
subcutaneous  tissue,  simulating  phlegmon  ;  vesiculai-  and  bullous,  or  some- 
times pustular  skin-eruptions,  such  as  herpes,  ])eniphigus,  or  ecthyma : 
glossy  skin;  and  acute  gangrene,  ending  in  bed-sores.  The  muscles 
undergo  acute  wasting,  more  or  less  complete  loss  of  electric  contractility 
occurring-  with  equal  rapidity.  These  effects  are  due  to  an  inflammatory 
process,  which  is  evidenced  by  hypersemia  and  hyperplasia  of  the 
interstitial  connective  tissue,  with  multiplication  of  the  nuclei  of  the 
sarcolemma,  the  muscular  fibres  beinp' involved  as  a  consequence  of  these 
changes,  becoming  gradually  more  and  more  attenuated,  but  rarely,  if 
ever,  losing  their  striated  appearance  or  undergoing-  fatty  degeneration. 
In  connection  with  the  joints,  the  morbid  conditions  which  have  been 
noticed  are  acute  or  subacute  inflammation  or  synovitis,  which  often 
ends  in  anchylosis  ;  oi'  sudden  attacks  attended  with  more  oi'  less  diffused 
swelling  of  the  limb,  but  with  little  or  no  pain,  and  ending  in  the  rapid 
destruction  and  erosion  of  the  cartilages  and  articular  ends  of  the  bones, 
which  may  lead  to  dislocation.  Occasionally  periostitis  occurs,  which 
often  terminates  in  necrosis.  Trophic  lesions  in  the  viscei-a  resulting 
from  nervous  diseases  are  mainly  exemplified  by  rapidly-developed 
inflammation  of  the  kidneys  and  bladder,  accompanied  with  the  dis- 
charge of  ammoniacal  and  foetid  urine,  containing  blood  or  pus. 

It  is  necessary  now  to  point  out  the  relation  of  the  different  portions  of 
the  nervous  system  to  these  consecutive  lesions. 

a.  Nerves.  Brown-Sequard  attributes  to  reflex  influence,  through  cen- 
tripetal nerves,  the  occurrence  of  cutaneous  eruptions  and  muscular 
wasting  in  some  cases ;  and  many  pathologists  regard  various  forms  of 
internal  inflammation  as  being  due  to  a  similar  influence.  Certain 
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lesions  of  motor  nerves  are  followed  by  rapid  reduction  of  electric  con- 
tractility, and  corresponding  atrophy  in  the  muscles  which  they  supply. 
In  connection  with  diseases  of  sensory  nerves,  the  different  forms  of 
skin-eruption  are  liable  to  arise,  which  is  well-exemplified  by  herpes 
zoster ;  and  also  gangrene  or  atrophic  lesions.  In  anajsthetic  lepra 
atrophy  of  the  muscles  occurs  ;  and  erythematous  patches  appear  on  the 
skin,  followed  by  the  development  of  vesicles  or  bullte,  or  by  atrophy  of 
the  cutaneous  tissues,  and  in  some  cases  leading  to  gangrene  of  the  skin, 
of  the  deeper  soft  structures,  or  even  of  the  bones. 

h.  Spinal  cord.  Numerous  consecutive  lesions  are  liable  to  follow 
various  diseases  of  the  spinal  coi-d.  Thus,  in  affections  involving  the 
posterior  columns,  such  as  locomotor  ataxy,  several  skin-ei'uptions  are 
liable  to  occur,  owing,  it  is  supposed  by  Charcot,  to  the  implication  of 
tlie  net've-fibres  passing  through  the  outer  part  of  these  columns  before 
they  emerge  from  the  cord.  These  may  also  be  observed  in  connection 
with  a  form  of  inflammation  of  the  meninges  of  the  coi-d,  which  leads  to 
compression  and  irritation  of  its  structures,  as  well  as  of  the  roots  of 
the  sensory  nei'ves.  Bullae  are  sometimes  developed  in  various  parts  in 
cases  of  vertebi'al  cai'ies.  Bed-sores  form  at  a  very  early  period  and 
with  great  rapidity  in  some  cases  of  paraplegia,  appearing  only  on  the 
paralyzed  parts,  and  especially  over  the  sacral  region,  hence  usually 
occupying  a  somewhat  central  and  symmetrical  site.  They  are  also 
sometimes  seen  on  the  heels,  the  hips,  and  inside  the  knees.  They  occur 
more  especially  where  pressure  is  exerted,  but  may  be  independent 
of  this  cause,  or  of  any  irritation  by  the  excretions.  At  first  patches  of 
erythema  are  observed,  with  more  or  less  infiltration  and  congestion  of 
the  subjacent  tissues,  which  may  involve  the  muscles  and  bones.  Soon 
vesicles  or  bullse  form,  and  supei'ficial  sloughing  takes  place,  gi'adually 
extending  in  area  and  depth,  until  a  laige  suiface  may  be  destroyed, 
muscles  and  bones  being  sometimes  involved,  and  even  cavities  opened 
up.  These  lesions  are  necessarily  veiy  grave,  having  been  mainly 
observed  in  connection  with  haemorrhage  or  inflammation  occupying  a 
considerable  extent  of  the  centi-al  poi-tion  of  the  spinal  cord,  and  they 
may  thus  be  associated  with  injuries  to  the  spinal  column,  or  with  acute 
exacerbations  and  complications  of  chronic  diseases  of  the  cord.  The 
lesions  of  the  cutaneous  tissues  just  considered  are  supposed  to  be  due 
to  implication  of  the  posterior  cornua  and  central  grey  matter  of  the 
spinal  cord. 

More  or  less  rapid  loss  of  electric  contractility  in  muscles,  with  corre- 
sponding wasting,  may  follow  many  injuries  and  diseases  of  the  spinal 
cord,  if  they  involve  cei'tain  special  parts  of  the  anterior  cornua,  including 
those  groups  of  multipolar  nerve-cells  fi-om  which  the  motor  fibres 
arise  which  proceed  to  the  aiiected  muscles.  Even  diseases  which  begin 
in  other  columns,  such  as  locomotor  ataxy,  may  by  lateral  extension 
involve  the  anterior  cornua  at  different  points,  and  thus  induce  dissemi- 
nated atrophic  changes  in  the  jnuscles.  Thej^  are  also  seen  in  con- 
nection with  diffuse  inflammation  or  haemorrhage  into  the  cord,  but  are 
particularly  associated  with  infantile  paralysis  and  corresponding  con- 
ditions in  the  adult  (polio-myelitis).  Joint- affections  are  also  sometimes 
observed  in  cases  of  injury  or  disease  of  the  spine,  and  that  form  in  which 
rapid  destruction  takes  place  chiefly  occurs  in  cases  of  locomotor  ataxy. 
The  exact  cause  of  the  joint-lesion  is  not  determined.  Some  authorities 
consider  that  they  depend  on  an  affection  of  the  anterior  cornua  of  the 
cord ;  Buzzard  thinks  that  they  are  probably  due  to  a  lesion  of  the 


SECONDARY   LESIONS  IN  NERVOUS   DISEASES.  883 

medulla  oblongata.  These  arthropathies  are  not  uncommonly  combined 
with  rapid  muscular  wasting,  and  it  is  supposed  that  the  two  classes  of 
morbid  clianges  are  connected  with  lesions  atfectino-  the  same  iiarts  of 
the  cord,  but  this  is  not  always  the  case. 

It  is  in  certain  cases  of  paraplegia  from  spinal  disease  that  acute  in- 
flammation of  the  kidneys  and  bladder  takes  place,  supposed  to  be  of  the 
nature  of  a  trophic  lesion. 

c.  Brain.  In  cases  of  hemiplegia,  erythematous,  vesicular,  or  pustular 
eruptions  occasionally  appear  on  the  paralyzed  limbs.  Acute  bed-sores 
similar  to  those  described  in  connection  with  the  spinal  cord,  may  also 
occur  111  these  cases,  more  particularly  if  the  hemiplegia  is  due  to  cerebral 
hiemo.-rliage.  They  are  almost  always  observed  about  the  centre 
ot  the  butto;^k  on  the  paralyzed  side,  and  at  a  lower  level  than  those 
associated  with  paraplegia.  These  lesions  in  cerebral  diseases  are  sup- 
posed to  be  due  to  irritation  of  the  ganglia  at  the  base  of  the  brain 
Acute  muscular  wasting,  with  loss  of  electric  contractility,  is  rare  in 
connection  with  cerebral  disease,  and  is  probably  always  due  to  some 
secondary  descending  lesion  of  the  spinal  cord,  involving  the  motor 
nuclei.  Inflammation  of  joints  is  occasionally  noticed  in  hemipleo-ia 
especially  if  due  to  softening,  usually  only  affecting  the  articulations  of 
the  upper  limb. 

Patholouy.— Having  now  noticed  the  relation  of  the  chief  trophic 
lesions  to  the  different  parts  of  the  cerebro-spinal  nervous  system,  it 
remanis  only  to  offer  a  few  observations  as  to  the  explanation  of  their 
occurrence.  Tiiey  are  not  due  to  mere  abolition  or  suspension  of  the 
action  of  the  parts  of  the  nervous  system  with  which  they  are  severally 
associated,  but  they  are  always  dependent  upon  some  kind  of  irritation 
which  leads  to  inflammation.  Thus,  in  the  case  of  the  nerves,  it  is  not 
complete  nerve-division  which  causes  the  lesions,  but  those  injuries  by 
which  the  nerve  is  contused,  punctured,  incompletely  divided,  or  lacer- 
ated;  or  diseases  in  which  a  nerve  is  inflamed,  compressed,  or  stretched. 
Again,  as  regards  the  brain  and  spinal  cord,  some  irritation  of  an 
inflammatory  nature,  in  connection  with  the  nerve-cells  which  are 
related  to  the  different  parts  involved  in  different  cases,  induces  the 
trophic  changes,  and  not  the  mere  severance  of  the  nervous  connection 
between  them.  What  the  precise  cause  of  the  lesions  may  be  is  at  present 
undecided,  but  they  have  been  supposed  to  be  associated  with  certain 
trophic  nerves ;  or  to  be  excited  through  the  vaso-motor  nerves,  which 
influence  the  vessels,  leading  to  neuroparalytic  hyperemia,  or  settino-  up 
an  irritative  affection.  Cliarcot  thinks  that  some  of  the  consecutive 
changes  may  be  due  to  the  transmission  of  pathological  irritations  from 
their  original  seat  in  a  centrifugal  direction  along  the  nerve-filaments, 
tliese  irritations  thus  reaching  various  structures,  in  which  they  orio-i- 
nate  the  trophic  lesions.  * 
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Chapter  LXXVII. 

OX  THE  LOCALIZATION  OF  NERVOUS  DISEASES. 

The  localization  of  the  phenomena  presented  in  various  nervons  diseases, 
whether  functional  or  oiganic.  has  of  late  years  come  to  occupy  a  pro- 
minent position  with  reference  to  the  diagnosis  of  this  class  of  affections, 
and  it  is  now^  recognized  as  one  of  the  objects  to  be  kept  in  view  in 
making  snch  a  diagnosis,  to  associate  these  phenomena  with  particiilar 
portions  of  the  nervous  system.  The  knowledge  which  renders  this 
practicable  is  partly  founded  upon  anatomical  investigations,  by  which 
the  structuie  and  connections  of  the  different  parts  of  the  nervous 
system  have  been  determined.  It  has  been  mainly  obtained,  howeveiv 
as  the  result  of  physiological  experiments,  which  have  greatly  increased 
our  information  as  to  the  functions  of  this  system,  by  indicating  the 
effects  of  irritation  and  destiaiction  of  its  seveial  pai  ts.  Some  assistance 
has  been  derived  from  observing  what  portions  of  the  nerve-centres  are 
deficient  in  their  development  when  a  limb  or  part  of  it  is  either  con- 
genitally  wanting,  or  has  been  amputated.  Lastly,  the  observation  of 
the  actual  phenomena  associated  with  injuries  and  pathological  changes 
affecting  the  nervous  structures  has  contributed  much  to  our  knowledge, 
and  the  mass  of  material  thus  accumulated  for  our  guidance  is  being  con-^ 
tinuously  added  to  by  numerous  workei  s  in  this  field  of  pathology.  Within 
certain  limits,  the  diagnosis  of  the  localization  of  a  nervous  disease  is  not 
only  important,  but  essential  ;  at  the  same  time  it  must  be  remarked 
that  the  extreme  accuracy  in  this  respect  which  is  now  aimed  at  by 
many  of  those  who  make  these  affections  their  special  study,  is  more  a 
matter  of  scientific  than  of  practical  interest,  and  there  are  several 
circumstances  which  render  it  very  difficult  to  ariive  at  a  j^ositive 
opinion  as  to  the  precise  localization  of  the  lesion  in  a  large  number  of 
cases.  It  will  be  expedient,  before  discussing  the  individual  diseases  of 
the  nervous  system,  to  consider  the  subject  in  some  detail,  and  to  point 
out  the  main  facts  which  bear  upon  it. 

1.  In  the  fiist  place  it  is  always  essential  to  distinguish  between  affec- 
tions of  the  brain,  spinal  cord,  and  individual  nerves ;  or.  in  other 
words,  to  determine  whether  a  nervous  disease  is  cerebral,  spinal,  or 
peripheral.  To  localize  the  mischief  thus  far  is  usually  not  difiicult.  but 
it  must  be  borne  in  mind  that  the  bi  ain  and  spinal  cord  may  be  involved 
simultaneously ;  and  that  special  nerves  may  be  implicated  along  with 
the  nerve-centres. 

a.  When  the  brain  is  affected,  the  special  clinical  phenomena  which,, 
in  different  combinations,  are  to  be  looked  for  as  pointing  to  this  portion 
of  the  nervous  system,  are  as  follows : — a.  Morbid  sensatio7is  referred 
to  the  head;  and  occasionally  evident  objective  clianges.  affecting  its 
size  or  shape,  b.  Distui'bance  of  the  mental  faculties,  c.  Subjective 
disorders  of  the  special  senses,  d.  Signs  of  derangement  of  the  functions 
of  the  iranial  nerves,  either  in  the  direction  of  iriitation  or  pai-alysis.. 
e.  Motor  phenomena  refeii'ed  to  the  limbs,  and  sometimes  to  the  bodj',- 
usually  unilateral  in  distribution  ;  sometimes  localized,  but  then  as  a 
rule  limited  to  one  side  ;  occasionally  general,  affecting  more  or  less  both 
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the  upper  and  lower  limbs,  as  well  as  the  trunk.  Hemiplegia  is  very 
common  iu  eei'ebral  diseases.  /.  Sometimes  (/isorders  of  senscdioji  of 
corresponding-  distribution,  though  these  are  by  far  less  common,  as  well 
as  much  less  in  degree,  g.  Changes  in  the  eyes,  as  observed  with  the 
ophthalmoscope.  h.  Certain  extrinsic  symptoms,  especially  cerebral 
vomiting,  and  obstinate  constipation.  When  ceiiain  parts  of  the  brain 
are  involved,  I'espiration  and  circulation  are  much  affected  ;  and  curious 
symptoms  are  observed  in  particular  cases. 

b.  Diseases  of  the  spinal  cord  present  considerable  variations  in  their 
symptoms,  according  to  the  seat  and  extent  of  the  mischief,  Imt  the 
usual  phenomena  noticed  are  of  the  following  nature  : — a.  Morbid 
sensations,  and  occasionally  abnormal  objective  signs,  referred  to  some 
portion  of  the  spinal  region,  the  sensations  sometimes  shooting  from  this 
region  in  various  dii'ections.  b.  Motor  (Z/.'f(7?-(Ze7-.'j',  generally  bilateral,  and 
usually  involving  both  legs  and  the  lower  part  of  the  trunk,  paraplegia 
being  a  frequent  symptom  in  spinal  diseases,  the  muscles  of  the  legs  pre- 
senting at  the  same  time  mai'ked  derangements  as  regards  their  reflex 
and  electric  excitability,  or  the  limbs  becoming  rigidly  flexed,  while  they 
often  show  a  tendency  to  rapid  failure  of  nutrition.  In  some  forms  of 
spinal  mischief  the  prominent  motor  derangement  is  impairment  or  loss 
of  the  power  of  muscular  co-ordination,  c.  Sensory  disorders,  of  similar 
distribution  to  those  aii'ecting  motion,  sensation  as  well  as  motor  power 
being  often  completely  lost  in  the  lower  limbs  and  lower  part  of  the 
body.  d.  Derangements  affecting  the  bladder  and  rectum,  indicated  by 
retention  of  urine  and  its  consequences,  irritability  of  the  bladder,  or 
incontinence ;  and  inability  to  expel  the  fajces,  which  may  accumulate 
in  large  quantity,  or  involuntary  escape  of  fseces.  e.  Sexual  disorders,  in 
the  direction  of  undue  sexual  appetite  or  constant  priapism  ;  or  of  im- 
pairment or  loss  of  sexual  power  and  desire. 

c.  Peripheral  nei  vous  disease  is  indicated  by  the  localization  of  the 
phenomena  to  the  region  in  which  the  particular  nerve  or  nerves  affected 
are  distributed ;  these  phenomena  being  either  connected  with  motion, 
sensation,  or  both,  according  to  the  functions  which  the  involved  nerves 
normally  perform.  It  must  not  be  forgotten,  however,  that  local  nervous 
symptoms  may  be  the  result  of  limited  or  commencing  central  disease, 
implicating  the  roots  of  nerves,  or  the  portions  of  grey  matter  to  which 
these  severally  correspond.  In  motor  paralysis  due  to  actual  disease  of  a 
nerve  or  of  its  nucleus  or  cells  of  oi'igin,  the  muscles  show  a  rapid 
tendency  towards  wasting  and  loss  of  electric  iri'itability,  as  has  been 
pointed  out  in  the  previous  chapter. 

2.  Having  thus  far  indicated  the  general  distinctions  between  the 
effects  of  lesions  of  the  biuin,  spinal  cord,  and  nei'ves  respectively,  it 
wow  I'emains  to  consider  how  far  the  clinical  phenomena  observed  in 
different  cases  can  be  relied  upon  for  the  localization  of  diseases  in  the 
principal  parts  of  the  nerve-centres. 

a.  With  regard  to  the  brain,  it  is  a  well-known  fact,  that  when 
hemiplegia  occurs  from  any  lesion  involving  one  of  the  cerebi-al  hemi- 
spheres, the  paralysis  is  almost  invariably  on  the  side  opposite  the 
lesion,  which  is  accounted  for  by  the  decussation  of  the  motor  tracts  in 
the  medulla  oblongata.  Brown-Sequard  has  disputed  the  validity  of  this 
law,  on  the  authority  of  200  cases,  in  which  the  paralysis  was  on  the 
same  side  as  the  disease,  but,  presuming  that  these  cases  were  free  from 
fallacy,  they  are,  as  has  been  shown  by  Ferrier  and  others,  explicable  on 
anatomical  grounds,  for  direct  paralysis  may  occur,  in  consequence  of  the 
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motor  tracts  not  decussating  according  to  their  usual  arrangement. 
Therefore,  it  may  be  definitely  stated  that  opposite  paralysis  is  the  rule 
in  cerebral  disease,  and  thus  far  their  localization  can  usually  be  deter- 
mined -with  certainty,  to  the  extent  of  referring  the  mischief  to  either 
lateral  half  of  the  brain. 

When,  however,  we  come  to  attempt  to  localize  a  lesion  in  particular 
parts  of  the  brain,  the  question  becomes  much  more  difficult,  and  many 
eminent  authorities  maintain  that  it  is  impossible  to  do  so  with  any 
certainty.  There  are  several  reasons  to  account  for  this.  In  the  first 
place,  it  has  as  yet  been  by  no  means  satisfactorily  settled  what  are  the 
precise  functions  of  the  several  parts  of  the  brain.  Again,  lesions 
frequently  give  rise  not  only  to  direct,  but  also  to  indirect  symptoms, 
tbrough  their  effects  upon  surrounding  parts,  as  well  as  upon  the  entire 
brain.  Moreover,  lesions  are  often  very  extensive,  or  there  may  be  more 
than  one,  in  some  cases  even  several  distinct  seats  of  disease  being 
observed.  It  is  believed,  too,  that  certain  centres  exert  a  compensatory 
action  with  regard  to  each  other,  so  that  when  one  is  destroyed  its 
functions  may  still  be  carried  on  by  other  centres.  Secondary  lesions 
are  also  liable  to  be  set  up,  and  these  tend  to  complicate  the  phenomena 
observed.  Notwithstanding  these  and  other  difficulties,  however,  it  is 
possible  in  a  considerable  number  of  cases  to  refer  symptoms  to  definite 
portions  of  the  brain,  as  the  result  of  experimental  investigations,  and 
the  pathological  and  clinical  observations  of  numerous  workers  in  this 
field  of  inquiry.  In  the  following  remarks  it  is  intended  to  point 
out  the  phenomena  associated  with  lesions  of  the  principal  parts 
of  the  brain,  so  far  as  they  have  been  detei-mined  by  these  investi- 
gations. 

The  convolutions  were  formerly  regarded  as  being  entirely  connected 
with  psychical  functions,  so  that,  if  thei'e  were  any  signs  of  mental  dis- 
turbance, it  was  concluded  that  the  cortex  of  the  brain  was  involved. 
That  this  portion  of  the  brain  is  concerned  with  these  functions  is 
unquestionably  true,  but  considerable  lesions  may  be  met  with  here, 
causing  marked  objective  symptoms  without  any  mental  disorder,  and 
this  is  attributed  to  the  fact  that  when  one  hemisphere  is  destroyed,  the 
mental  processes  can  be  cai'ried  on  by  the  opposite  one.  On  the  other 
hand,  lesions  which  cause  mental  derangement  need  not  be  accompanied 
with  any  objective  phenomena.  In  cases  of  insanity  it  is  presumed  that 
the  brain  is  always  diseased,  but  often  no  distinct  lesions  can  be  dis- 
covered ;  and  althoiTgh  various  morbid  changes  have  been  observed  in 
these  cases,  no  definite  relation  has  been  found  to  exist  between  any 
particular  lesion,  as  regards  either  its  nature  or  locality,  and  any  form 
of  mental  disorder.  Of  late  years  it  has  been  shown  that  different  regions 
of  the  convolutions  have  distinct  functions,  by  which  lesions  affecting 
them  can  be  localized.  The  pra-frontal  lobe  or  antero-frontal  region, 
roughly  bounded  by  the  coi-onal  suture  of  the  skull,  may  be  the  seat  of 
extensive  laceration  or  disease,  either  suddenly  or  gradually  induced, 
without  causing  any  objective  phenomena,  and  indeed  without  any  evident 
disturbance,  either  bodily  or  mental,  especially  if  the  lesion  be  unilatei  al ; 
but  in  other  cases,  chiefly  where  the  mischief  is  bilateral,  psychical 
symptoms  have  been  noticed,  and  marked  mental  deficiency  has  been 
found  in  connection  with  arrested  development  or  atrophy  of  this  lobe. 
By  most  authorities,  as  has  been  already  stated,  the  faculty  of  articulate 
language  is  now  regarded  as  being  lodged  in  the  posterioi-  extremity 
of  the  third  left  frontal  convolution,  and  hence  any  lesion  involving 
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this  part  is  accompanied  with  aphasia,  which  is  most  frequently 
associated  with  right  hemiplegia.  If  both  sides  are  involved,  there  is 
also  complete  paralysis  of  articulation.  The  cerebi'al  cortex  presents  a 
motor  zone,  destructive  or  irritative  lesions  of  which  are  indicated  re- 
spectivelj'  by  muscular  pai-alysis  or  spasm.  This  zone  is  said  to  include 
the  bases  of  the  three  frontal  comwhitions,  with  those  bounding  the 
fissure  of  Rolando,  namely,  the  ascending  frontal,  the  ascending  parietal, 
the  postero-parietal  lohule,  and  the  internal  surface  of  these  convolu- 
tions, oi-  so-called  paracentral  lobale.  If  a  destructive  lesion  affects  this 
motor  zone  extensively,  it  causes  complete  hemiplegia  of  the  opposite 
side ;  it  is,  how'ever,  differentiated  into  centres  foi"  movements  of  the 
arm,  leg,  facial  muscles,  eyes,  &c ,  and  when  the  lesions  are  corre- 
spondingly limited,  various  monoplegije  are  induced.  The  same  remark 
applies  to  spasm,  and  if  a  convulsive  seizLire  always  begins  in  the  same 
way,  or  if  monosjiasms  are  frequently  confined  to  one  limb  or  a  particu- 
lar group  of  muscles,  and  especially  if  corresponding  pai-alysis  becomes 
subsequently  developed,  a  lesion  may  be  localized  in  a  certain  part  of  the 
opposite  hemisphere  with  much  precision.  With  respect  to  the  particular 
centres  for  each  part,  the  chief  are  indicated  by  Ferrier  as  follows  : — For 
the  upper  limb,  middle  two-fourths  of  ascending  frontal  and  parietal 
convohitions,  and  a  small  area  on  the  marginal  convolution  behind  the 
leg  and  trunk  areas  ;  hand  and  wrist,  lower  and  posterior  part  of  the 
former  area  ;  leg  and  foot,  postero-parietal  lobule,  iipper  extremities  of 
the  ascending  parietal  and  frontal  convolutions,  and  the  posterior  part  of 
the  marginal  convolution  ;  mouth  and  tongue,  lower  third  of  ascending 
frontal  and  parietal  ;  lateral  movement  of  head  and  eyes,  posterior  third 
of  upper  frontal  convolution  and  coi-responding  part;  of  second  frontal, 
and  the  angular  convolution. 

How  far  it  may  be  possible  to  diagnose  between  hemiplegia  due  to 
general  destruction  of  the  motor  area  of  the  coi'tex,  or  to  lesions 
situated  in  the  interior  of  the  brain,  is  a  matter  of  doubt,  and  in  many 
cases  such  a  diagnosis  cannot  be  made,  merely  judging  by  the  clinical 
phenomena  observed.  The  main  points  bearing  upon  this  subject,  as 
given  in  Ferrier's  w^ork,  ai-e  as  follows  : — It  is  said  that  there  is  less 
difference  in  temperature  between  the  paralyzed  and  non-paralyzed  sides 
when  the  paralysis  depends  upon  cortical  than  on  centi'al  disease,  and 
that  it  subsides  more  rapidly.  Cortical  lesions  are  most  frequently 
indicated  by  fi-actional  or  dissociated  paralysis,  or  by  a  succession  of 
dissociated  paralyses  and  monoplegia.  A  complete  hemiplegia  often 
resolves  itself  into  a  monoplegia  ;  or  a  monoplegia  becomes  a  hemiplegia 
by  progressive  advance  of  the  disease  to  other  motor  centres,  wdiich  is 
said  to  be  very  significant.  Again,  a  monoplegia  is  very  often  associated 
with  monospasm  or  early  rigidity  of  the  pai'alyzed  limb,  or  of  the 
muscles  governed  by  the  centres  suri'ounding  the  lesion.  Sometimes 
the  paralyzed  limb  remains  motionless,  while  convulsions  occur  in  the 
others.  Cortical  pai'alysis  is  fi-equently  erratic  and  transitoiy,  moi-e 
especially  in  connection  with  superficial  or  meningo-cerebritis.  Lesions 
of  the  cortex  are  more  frequently  accompanied  with  localized  pains  in 
the  head  ;  and  Fei-rier  has  observed  that  even  when  ])ain  is  not  sponta- 
neously complained  of,  it  may  be  brought  out  by  percussion  over  the  seat 
of  lesion. 

The  cortex  is  also  said  to  have  a  sensory  zone,  su])posed  to  be  localized 
in  t\\e  parieto- temporal  lobe,  and  to  be  differentiated  for  different  sensa- 
tions, as  follows  : — Tactile  sensation,  callosal  and  hippocamjial  convolu- 
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tions  ;  smell  and  taste,  hippocampal  lobule  ;  sight,  occipito-augular 
region  ;  hearing,  superior  temporo-sphenoidal  convolution.  From  a 
pathological  point  of  view  there  is  thus  far  no  direct  evidence  of  this 
localization  of  sensory  centres  ;  but  Ferrier  holds  that  this  must  be  looked 
for  in  connection  with  bilateral  destructive  lesions.  He  is  also  of  opinion 
that  sensory  hallucinations  in  cases  of  insanity,  as  well  as  certain  subjec- 
tive sensations  which  usher  in  some  epileptic  attacks,  are  due  to  a  morbid 
irritation  of  the  cortical  sensory  centres. 

The  occipital  lobes  are  now  considei'ed  to  be  part  of  the  centre  foi' 
vision,  and  destruction  of  one  lobe  produces  hemiopia,  that  is,  loss  of 
sight  in  both  ej^es  for  the  opposite  half  of  the  field  of  vision.  With 
ablation  of  the  left  occipital  lobe,  the  patient  cannot  see  anything  to  the 
right  of  the  centre  of  vision.  On  the  other  hand,  removal  of  one  angular 
gyrus  produces  crossed  amblyopia. 

Coming  now  to  the  ganglia  within  the  brain,  and  their  surrounding 
medullary  substance,  the  corptis  striatum  and  anterior  two-thirds  of  the 
posterior  limb  of  the  internal  capsule  are  concerned  with  motion,  and  a 
lesion  affecting  this  part  of  the  brain  induces  hemiplegia  on  the  opposite 
side  of  the  body,  of  the  ordinary  type.  If  the  lesion  is  sudden,  loss  of 
consciousness  usually  occurs,  of  a  temporaiy  nature  ;  but  this  symptom 
is  the  result  of  its  indirect  effects.  When  it  involves  only  the  nucleus 
caudatuo  or  the  nucleus  lenticularis,  it  is  believed  that  the  paralysis  is 
merely  temporary,  and  is  comparatively  slight  in  the  former  case. 
Hughlings  Jackson  is  of  opinion  that  the  arm  suffers  less,  and  the  leg- 
more,  the  further  back  the  lesion  is  situated.  Should  the  anterior  two- 
thirds  of  the  posterior  limb  of  theintei'nal  capsule  be  ruptured,  hemiplegia 
is  marked  and  permanent,  and  it  is  only  under  such  ciicumstances  that 
secondary  degeneration  of  the  motor  tracts,  with  consequent  permanent 
rigidity,  takes  place. 

The  optic  thalamus  and  posterior  third  of  the  posterior  limb  of  the  internal 
capsule  are  concerned  with  sensation.  The  researches  of  Charcot  and 
others  have  shown  that  desti'uctive  lesions  of  the  internal  capsule, 
external  to  the  optic  thalamus,  cause  hemianaesthesia  on  the  opposite 
side  of  the  body. 

Lesions  of  the  corpora  giiadrige7nina  are  very  rai'ely  limited  to  these 
bodies,  but  they  are  liable  to  be  involved  along  with  neighbouring 
structures.  If  one  of  them  is  destroyed,  vision  is  lost  on  the  opposite 
side,  this  being  due  to  destruction  of  the  anterior  tubercle ;  conversely, 
if  the  eye  is  destroyed  on  one  side  the  opposite  tubercle  becomes  atro- 
phied. The  motions  of  the  iris  are  also  paralyzed  if  the  lesion  extends 
deeply.  Equilibration  and  co-ordination  are  likewise  disturbed  ;  but 
these  disorders  have  been  attributed  to  lesions  of  the  subjacent  tracts, 
especially  the  superior  cerebellar  peduncle.  Irritation  of  both  corpora 
quadrigemina  on  one  side  gives  rise  to  dilatation  of  the  pupil,  and 
hemi-opisthotonos  of  the  opposite  side,  which  becomes  general  if  the 
irritation  is  prolonged  or  bilateral,  the  head  being  reti'acted  and  the 
legs  extended,  trismus  being  also  very  maiked.  Unilateral  destruction 
is  said  to  cause  incurvation  of  the  tiunk,  and  gyration  to  the  side  of 
lesion. 

When  either  crus  cerebri  is  destroyed,  the  consequences  are  paralysis 
of  motion  and  sensation  on  the  opposite  side,  sensation  being  especially 
affected,  with  marked  vaso-motor  paralysis,  and  a  consequent  rise  of 
temperature  of  2°  or  3°  in  the  paralyzed  limbs;  if  the  lower  part  of  the 
crus  is  involved,  the  third  nerve  is  implicated,  there  being  hence  oculo- 
motor paralysis  on  the  same  side  as  the  injury. 
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Before  quitting  tlie  cex'ebrum,  it  may  be  well  to  notice  the  important 
aid  which  the  ophthalmoscope  may  aiford  in  localizing  diseases  in  this 
part  of  the  brain  ;  and  Dr.  Gowei-s  has  also  drawn  my  particular  atten- 
tion to  the  necessity  of  testing  the  field  of  vision  for  this  purpose.  Foi' 
instance,  pai'tial  double  Iieniiopia  is  often  present  when  unsuspected  hy 
the  patient.  This  shows  disease  of  the  optic  fibres  on  the  side  o])posite 
to  the  hemiopia,  behind  the  commissure  ;  or  of  theii-  tei'minaticms  in 
the  central  ganglia,  corpora  geniculata,  optic  thalamus,  or  occipital  lobe  ; 
so  that  when  the  patient  cannot  see  objects  to  his  right  with  either  eye, 
the  lesion  is  in  the  left  optic  tract.  Hence,  when  other  nervous  symptoms 
are  bilateral,  this  hemiopia  may  aiford  the  only  indication  as  to  the  side 
which  is  affected,  and  it  may  be  the  means  of  still  further  hjcalizing  the 
mischief  to  that  pai-t  of  the  hemisphere  which  is  contiguous  to  the  optic 
tract  and  ganglia,  if  the  lesion  is  situated  in  the  commissui'c  itself, 
which  is  veiy  rare,  the  loss  of  vision  is  not  on  the  same  side  in  both  eyes, 
but  the  two  outer  or  two  inner  fields  are  lost. 

It  is  jiot  easy  to  determine  definitely  the  symptoms  directly  due  to 
disease  of  the  ccrebelluiii,  so  many  of  the  phenomena  which  are  observed 
being  indirectly  induced.  The  chief  symptoms  are  due  to  a  peculiar 
disoi'dei'  of  equilibi'ium.  I'here  is  no  ti-ue  motor  paralysis,  and  although 
opposite  hemiplegia  is  not  unusual  in  cerebellar  tlisease,  this  is  probably 
the  result  of  its  indirect  effects  upon  the  subjacent  motor  tracts,  which 
decussate  at  the  pyramids.  When  any  attempt  at  locomotion  is  made, 
the  patient  exhibits  a  I'eeling  or  staggering  gait,  with  a  constant 
tendency  to  stumble  or  fall  ovei-  any  obstacle  or  on  moving  hurriedly. 
The  movements  are  not  due  to  any  actual  want  of  co-ordination,  but 
are  such  as  would  be  made  to  ])reserve  equilibrium,  or  to  prevent  the 
patient  from  falling.  Sensation  is  not  affected,  unless  it  be  indirectly. 
Xystagmus  and  strabismus  have  been  noticed,  more  especially  in  con- 
nection with  disease  of  the  cerebellar  peduncles.  When  the  middle 
lobe  of  the  cei-ebellnm  is  the  seat  of  haemorrhage,  vasculai-  excitement 
■of  the  sexual  organs  has  been  fi'equently  observed,  indicated  in  males 
by  marked  priapism,  and  it  has  been  supposed  that  the  cerebellum  or, 
according  to  some  writei's,  its  middle  lobe,  is  connected  with  the  sexual 
instinct.  This  is  not  the  case,  however,  according  to  the  best  authorities 
of  the  jiresent  day,  who  regard  the  sexual  excitement  as  an  indirect 
symptom,  due  to  irritation  of  the  ])osterior  sui-face  of  the  medulla  and 
])ons.  Pain  in  the  back  of  the  head  is  often  present  in  cerebellar 
disease  ;  and  vomiting  is  a  very  fi'equent  symptom,  jDrobably  on  account 
of  the  indirect  elfect  of  the  disease  upon  the  medulla.  In  connection 
with  lesions  of  the  middle  cerebellar  peduncles,  the  special  phenomena 
observed  are  a  rotatory  distortion  of  the  head  and  ti-unk.  usually 
towards  the  side  of  the  lesion;  and  a  peculiar  distortion  of  tlic  optic 
axes,  the  eye  on  the  side  of  the  lesi(ni  being  directed  downwards  and 
inwards,  the  opposite  one  upwards  and  outwards.  Mucli,  however,  will 
depend  upon  the  exact  seat  of  the  lesion,  and  whethei'  it  is  of  a  desti-uc- 
tive  or  iri'itative  character. 

A  sudden  lesion  in  connection  with  the  jious  Yaralii  and  medulla 
tiblongata  usuall}^  proves  sjieedily  fatal,  o\\  ing  to  the  inierfeience  with 
the  functions  essential  to  life  thus  induced,  namely,  I'espiration  and 
ciirulation.  Not  only  do  the  n:otor  and  sensory  ti'acts  meet  and  blend 
in  this  portion  of  the  nerve-centies,  but  several  nerves  have  theii  nuclei 
of  origin  hei'e.  Hence  the  phenomena  observed  ai'e  liable  to  consider- 
nble  variation    in  character  and  conibinal  ion,  accoi'diiig  to  the  exact 
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localization  of  the  lesion,  for  not  only  may  the  different  tracts  be 
involved,  but  also  either  of  the  nerve-nuclei  may  be  implicated,  or  the 
nerves  after  their  emergence  from  these  nuclei,  whether  their  function 
be  motor,  sensory,  or  special.  As  before  stated,  it  is  in  connection  with 
lesions  involving  this  region  that  so-called  cross-paralysis  occurs.  In 
other  cases  there  may  be  general  paralysis  of  the  limbs  ;  or  paralysis  of 
one  arm  and  both  legs,  or  vice  versa.  The  anuscles  of  the  eyes  are 
variously  affected  :  and  one  or  both  facial  nerves  may  be  involved, 
according  to  the  seat  of  the  disease.  The  fifth  and  other  sensory  nerves 
may  also  be  implicated,  and  thus  varioias  degrees  of  impairment  of 
sensation  induced,  usually  iri'egular  in  distribution.  Difficulties  con- 
nected with  mastication,  deglutition,  phonati on,  articulation,  I'espiration, 
circulation,  or  the  power  of  control  over  the  bladder  and  rectum,  are 
observed  in  different  combinations  ;  and  it  is  to  interference  with  certain 
of  these  functions  that  the  great  danger  arising  from  diseases  implicating- 
the  pons  Varolii  and  medulla  oblongata  is  due. 

b.  With  respect  to  lesions  of  the  spinal  cord,  if  this  is  destroyed  in  its 
entire  thickness,  complete  motor  and  sensory  paralysis  in  the  parts  below 
the  seat  of  lesion  will  ensue.  Generally  this  involves  only  the  legs  and 
the  lower  part  of  the  trunk,  but  if  the  mischief  is  situated  at  or  above 
the  cervical  enlargement,  the  arms  will  also  be  paralyzed ;  while  if  it  is 
high  up  in  the  cervical  region,  the  respiratory  muscles  and  diaphragm 
become  involved,  and  death  will  speedily  ensue  from  asjjhyxia.  With 
regard  to  micturition,  a  lesion  in  the  cervical  or  upper  dorsal  region 
generally  causes  a  difficulty  in  performing  the  act,  or  even  retention  of 
urine,  owing  to  spasm  of  the  sphincter,  or  there  may  be  iri'itability  of  the 
bladder,  so  that  the  patient  cannot  restrain  it ;  if  it  should  occupy  the 
lumbar  region,  the  sphincter  is  paralyzed,  with  consequent  involuntary 
escape  of  urine.  Constipation  is  usually  marked  ;  and  defaecation  may  be 
involuntary.  In  some  cases  the  destruction  of  the  cord  is  not  complete, 
and  hence  there  is  only  impairment  of  the  motor  and  sensory  functions 
below  the  seat  of  disease.  Again,  it  not  uncommonly  happens  that  motor- 
power  is  entirely  lost,  while  sensation  remains.  This  is  due  to  the  fact 
that  the  sensory  ti'acts  are  confined  to  the  posteiior  cornua  and  the  rest 
of  the  gi'ey  matter  behind  the  central  canal  of  the  cord  ;  therefore,  in 
diseases  of  its  periphery,  or  of  the  surrounding  membranes,  the  sensory 
tracts  are  so  situated  that  they  may  escape,  while  it  also  appears  that  a 
very  narrow  thread  of  grey  matter  is  sufficient  to  keep  up  the  connection 
between  the  pei'ipheial  parts  and  the  sensory  centimes. 

Coming  now  to  the  consideration  of  lesions  involving  special  ti'acts  m 
the  spinal  cord,  it  has  been  hitherto  supposed  that  if  one  lateral  half  is 
destroyed  in  its  entire  thickness,  but  to  a  limited  extent  longitudinally, 
this  causes  complete  motor  paralysis  below  the  lesion  07i  the  same  side  ,- 
with  sensory  paralysis  on  the  opposite  side,  the  upper  limit  of  which  is 
indicated  by  a  more  or  less  distinct  line  of  demarcation,  in  consequence 
of  the  sensoiy  impulses  crossing  over  and  ascending  along  the  cord  on 
this  side.  Some  experiments  recently  made,  however,  by  Dr.  Mott, 
show  that  section  of  the  lateral  column  in  the  dorsal  i-egion  in  monkeys 
is  followed  by  motor  pai'alysis  on  the  side  injured,  and  diminished 
sensation  on  both  sides,  if  anything  the  impairment  of  sensation  being- 
more  marked  on  the  side  of  the  injury.  This  observer  aftirms,  more- 
over, wdth  certainty,  that  the  degeneration  above  the  lesion  is  for  the 
most  part  limited  to  the  lateral  column  of  that  side.  Precise  limitation 
of  a  disease  to  one  half  of  the  spinal  cord  is  very  rare,  but  the  lesion 
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may  even  be  confined  to  a  partienlai-  tract.  It  only  hap})ens  extremely 
rarely,  if  ever,  that  a  lesion  is  limited  to  the  posterior  part  of  the  central 
regioti  of  the  cord,  so  as  to  induce  bilateral  sensory  paralysis,  motion 
being  unaffected.  One  particular  foi-m  of  lesion  tends  to  limit  itself  to 
special  tracts,  and  consequently  very  striking'  phenomena  are  produced. 
If  the  mischief  is  confined  to  the  posterior  columns,  or,  according  to 
Charcot,  to  the  outer  bands  of  these  columns,  which  are  contiguous  to  the 
inner  and  jiosterior  aspects  of  the  posterior  cornua  and  the  roots  of  the 
sensory  nerves,  thei'e  is  loss  of  co-oi'dinating  power  over  the  muscles 
below  the  seat  of  disease,  without  any  actual  paralysis,  as  in  locomotor 
ataxy.  If  the  lateral  columns  are  alone  involved,  more  especially  the 
white  matter  which  lies  behind  a  horizontal  line  drawn  laterally  through 
the  median  canal,  motor  paralysis  occurs  in  the  pai'ts  below,  the  muscles 
also  tending  to  become  at  first  tremulous,  and  ultimately  more  or  less 
rigid  and  conti'acted.  A  lesion  may  be  limited  to  the  groups  of  large 
cells  constituting  the  motor  nuclei  in  the  anterior  cornua,  as  in  infantile 
paralysis,  and  then  paralysis  only  affects  those  muscles  supplied  by 
nerves  arising  from  these  diseased  spots,  this  being  frequently  followed 
by  rapid  loss  of  electric  contractility  and  marked  wasting.  The 
relations  of  other  trophic  lesions  to  particular  parts  of  the  spinal  cord 
have  been  already  pointed  out.  It  will  be  readilj-  understood  that  in 
the  case  of  ii-ritative  lesions  involving  the  cord,  the  distribution  of  the 
phenomena  observed  will  be  the  same  as  in  connection  with  destructive 
lesions,  aecoi-dingto  the  part  implicated,  these  phenomena  only  differing 
in  thcii'  kind. 

With  regard  to  the  hjcalization  of  the  motor  roots  of  the  spinal  cord, 
mention  must  be  made  of  the  experiments  of  Ferrier  and  Gerald  Yeo 
(Proc.  Roy.  Soc,  1881),  who  stimulated  by  the  fai-adic  current  the  peri- 
pheral ends  of  the  divided  motor  roots  of  the  brachial  and  lumbo-sacral 
plexuses,  and  thereby  found  that  distinct  groups  of  muscles  in  the 
limbs  were  caused  to  contract ;  for  instance,  stimulation  of  the  5th 
cervical  motor  root  put  into  action  the  deltoid,  rhomboid,  supra-  and 
infra-spinatus,  biceps,  brachialis  anticus,  supinator  longus,  and  extensors 
of  wrist  and  fingers,  and  so  on  with  the  other  roots  of  the  plexus  ; 
while  in  the  lumbo-sacral  plexus  stimulation  of  the  second  sacral 
nerve  only  caused  contraction  of  the  intrinsic  muscles  of  the  foot. 
Feriier  considers  that  these  observations  may  explain  the  way  in 
which  groups  of  muscles  are  affected  in  diseases  of  the  cells  of  the 
anterior  cornua,  such  as  occur  in  infantile  paralysis,  adult  spinal 
paralysis,  and  progressive  muscular  ati'ophy ;  the  groups  of  muscles 
being  affected,  according  as  the  antei'ior  cornua  of  different  segments  of 
the  cord  are  attacked. 
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Chapter  LXXVIII. 

HEMICRANIA— MIGRAINE    OR  MEGRIM— 
SICK-HEADACHE. 

Etiology  and  Pathology. — Most  authorities  regard  the  complaint 
known  as  migraine  or  sick-headaclie  as  being  quite  independent  of  any 
morbid  state  of  the  alimentary  canal,  and  as  essentially  a  nervous  affec- 
tion. Dr.  Clifford  Allbutt,  however,  considers  that  derangements  of  the 
abdominal  viscera  have  an  important  influence  in  giving  rise  to 
migraine.  The  chief  views  as  to  the  pathology  of  this  malady  are  as 
follows: — 1.  That  it  is  a  form  of  neuralgia  of  the  ophthalmic  or 
occipital  nerve ;  or  of  the  filaments  distributed  to  the  dui'a  mater. 
Some  regard  this  neuralgia  as  being  merely  due  to  peripheral  causes, 
but  Anstie,  who  was  strongly  in  favour  of  the  theoiy  that  migraine  is 
a  form  of  trigeminal  neuralgia,  attributed  it  primai'ily  to  a  morbid  con- 
dition at  the  root  of  the  fifth  nerve  in  the  medulla  oblongata,  its  central 
nucleus  in  this  part  being  the  seat  of  ati'ophic  molecular  irritation, 
which  has  an  unusually  strong  tendency  to  communicate  itself  to  the 
neighbouring  and  closely-connected  nucleus  of  the  vagus.  2.  That  the 
complaint  is  due  to  vaso-motor  disturbance  affecting  the  vessels  of  the 
head,  produced  through  the  sympathetic  nerve.  Latham  considers 
that  in  the  premonitory  stage  of  sick-headache  the  small  arteries  are  con- 
tracted, owing  to  excitement  of  the  vaso-motor  nerves,  which  depends 
upon  a  weakening-  of  the  controlling  power  exercised  over  them  by  the 
cerebro-spinal  system,  this  probably  originating  in  the  medulla 
oblongata.  During  the  stage  of  headache  it  is  supposed  that  the  nerves 
become  paralyzed,  and  the  vessels  are  consequently  dilated ;  and 
Latham  is  of  opinion  that  this  paralysis  is  the  result  of  depression 
following  the  previous  excitement.  3.  Liveing,  in  his  admirable  work 
on  this  subiect,  has  advanced  the  hypothesis  that  the  pai'oxysms  of 
migraine  are  due  to  "  nerve-storms,  traversing  more  or  less  of  the 
sensory  tract  from  the  optic  thalami  to  the  ganglia  of  the  vagus,  or  else 
radiating  in  the  same  tract  from  a  focus  in  the  neighbourhood  of  the 
quadrigeminal  bodies." 

The  chief  predisposifig  causes  of  migraine  are  the  female  sex,  attacks 
being  peculiai'ly  liable  to  occur  about  the  menstrual  periods  :  hereditary 
tendency  to  the  complaint,  or  to  various  other  neuroses ;  anaemia  and 
general  want  of  tone ;  and  a  nervous,  excitable  temperament.  A 
paroxysm  often  comes  on  without  any  obvious  exciting  cause,  but  it  may 
follow  errors  in  diet ;  exposure  to  the  sun ;  breathing  vitiated  air ;  undue 
mental  excitement  or  effort ;  fatigue,  especially  when  combined  with 
fasting  ;  excessive  sexual  indulgence  ;  and  various  other  causes  which 
lead  to  physical  or  nervous  depression.  Sometimes  it  results  from  some 
disturbance  affecting  the  sight  or  hearing  ;  and  it  may  be  brought  on  by 
straining  the  eyes,  as  after  prolonged  reading  or  sewing. 

Symptoms. — Sick-headache  is  characterized  by  periodic  attacks,  which 
usually  commence  during  the  period  of  bodily  development,  in  persons 
from  15  to  25  years  old  ;  as  a  rule  becoming  more  frequent  and  severe 
up  to  a  certain  time ;  but  tending  to  diminish  in  frequency,  or  even  to 
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cfiisi'  all oo-etlu'r  in  aclvaiicod  age.  pai'ticnlai'Iy  aftei-  the  change  of  life 
in  "«'oiiien. 

An  attack  of  migraine  is  generally  ushered  in  by  some  premonifory 
symptoms,  which  ^ai'e  mostly  observed  when  the  i^atient  wakens  in  the 
nioi'ning,  such  as  a  sense  of  depression,  heaviness,  or  general  uneasiness ; 
vertigo ;  disturbed  vision,  especially  a  wavy  glimmering,  which  appears 
as  a  zig-zag  outline,  sometimes  coloured,  on  one  side  of  the  field  of  vision, 
or  with  hemiopia  ;  chilliness  and  shuddering  ;  coldness  of  the  hands  and 
feet;  tingling  in  the  arm  or  tongue;  irritability  of  temper;  yawning, 
gaping,  or  sighing  ;  disorder  of  speech  or  hearing  :  or  disinclination  for 
food,  with  a  slimy  taste.  Soon  the  pain  commences,  and  speedily 
becomes  intense.  Almost  always  it  is  unilatei'al,  and  on  the  opposite  side 
to  that  on  which  the  glimmering  appears,  being  felt  chiefly  in  the  supra- 
orbital region  oi-  sometimes  within  the  orbit,  but  not  uncommonly 
extending  over  the  whole  side  of  the  head.  The  precise  character  of 
the  pain  vaiies  much  in  different  cases,  but  it  is  generally  accompanied 
with  a  sensation  of  throbbing.  Pressure  on  the  carotid  artery  usually 
diminishes  its  inteiisity.  There  is  increased  local  heat ;  and  in  many 
cases  redness  of  the  conjunctiva  is  observed,  with  an  excessive  flow  of 
tears.  During  a  severe  pai'oxysm  the  patient  usually  takes  to  bed, 
feels  extremely  depressed  and  low,  dreads  every  disturbance,  begs  to  be 
left  at  rest,  and  is  especially  sensitive  to  light  and  noise.  The  pulse  is 
frequently  slow  and  soft.  The  pupils  ai/e  contracted.  When  the  suffer- 
ing I'caches  its  height,  nausea  and  bilious  vomiting  generally  set  in. 
aggravating  the  pain,  but  afterwards  this  gradually  diminishes,  and  the 
patient  usually  falls  asleep.  Anstie  remarked  that  this  A^oniiting  is  not 
ordinai'ily  remedial,  hut  that  it  "merely  indicates  the  lowest  point  of 
nervous  depression."  Vomiting  may  be  directly  beneficial,  however,  if 
there  is  much  i;ndigested  food  in  the  stomach.  On  awaking  from  sleep, 
the  patient  finds  as  a  rule  that  the  pain  has  ceased,  but  frequently  com- 
])lains  of  a  little  superficial  tenderness  for  a  day  or  two,  and  feels  out  of 
sorts.  The  durnfion  of  an  attack  is  very  variable  in  different  cases,  but 
it  does  not  commonly  last  moi'e  than  twenty-four  hours,  though  it  may 
go  on  for  two  or  thi'ce  days  or  more. 

Tre.^TMKN'I'. — During  the  premonitory  stage  of  an  attack  r)f  raigi'aine. 
if  this  is  evident,  certain  measui-es  may  be  adopted  with  the  view  of  pre- 
venting or  mitigating  the  subsequent  symptoms.  The  patient  should  at 
once  retire  into  a  quiet  darkened  room,  and  lie  down  on  the  side  which 
formei-  expci'ience  has  shown  to  be  usually  the  seat  of  pain,  with  the 
head  low,  the  extremities  being  kept  warm.  Very  many  remedies  have 
been  recommended  for  sick-headache,  but  their  usefulness  differs  much 
in  different  cases.  The  most  important  ai'e  difvaible  st/innlautn  or  seda- 
tives, such  as  a  little  brandy  or  sheiry  and  soda-water,  champagne,  or 
aromatic  spirit  of  ammonia;  a  cup  of  simple  stTOUg  tea  ov  coif ee : 
guai-ana ;  hydrate  of  chloral  ;  croton-chloral ;  tinctui-e  of  cannabis 
indica;  bi'omides  ;  caffeine,  either  internally  or  by  subcutaneous  injec- 
tion ;  nitrite  of  amy]  ;  and  nitro-glycerine.  Antipyrine,  in  doses  of  gr.  v 
to  XV  every  two  houi-s,  is  found  useful  in  some  cases  of  migi'aine.  The 
apjilication  of  a  weak  galvanic  current  may  occasionally  prove  service- 
able. Anstie  recommended  a  warm  foot-bath  containing  mustard,  and 
for  the  patient  to  breathe  the  steam  rising  from  this  at  the  same  time. 
In  some  cases  I  have  found  the  administration  of  a  simple  emetic,  such 
as  sulphate  of  zinc,  decidedly  beneficial.  Much  relief  often  results  from 
tightly  binding  the  head  with  a  wet  bandage.    Probably  the  steady 
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application  of  ice,  the  cold  douche,  or  the  ether-spray  might  be  service- 
able in  some  cases.  During  the  height  of  an  attack  it  is  best  to  leave 
the  patient  in  perfect  qiiiet,  and  not  to  give  food  oi-  anything  else.  In 
the  intervals  many  of  the  measures  recommended  for  the  treatment  of 
neuralgia  are  indicated,  and  among  the  most  useful  medicines  may  be 
mentioned  strychnine,  ai'senic,  quinine,  and  bromide  of  potassium. 
Tincture  of  cannabis  indica,  it\v-x  thrice  daily,  has  been  found  beneficial 
by  several  observers.  Tincture  of  act^a  racemosa  has  also  been  recom- 
mended. It  is  requisite  to  attend  to  the  state  of  the  alimentary  canal ; 
and  to  avoid  all  causes  which  are  likely  to  give  rise  to  an  attack  of 
migraine. 


Chapter  LXXIX. 

EPILEPSY— FALLING  SICKNESS. 

Etiology  and  PATHOLO(iY. — Epilepsy  is  the  name  given  to  a  group  of 
cases  characterized  by  fits  of  loss  of  consciousness  with  convulsive 
seizures.    It  cannot  be  properly  regarded  as  a  distinct  disease,  as  such 
fits  may  occur  under  a  variety  of  conditions,  including  the  following : — 
1.  In  connection  with  various  organic  diseases  of  the  brain  or  its  mein- 
hranes,  for  example,  meningitis,  hydi'ocephalus,  tumoui",  embolism,  soft- 
ening, or  syphilitic  disease.    2.  As  the  result  of  morbid  conditions  of  the 
skull,  which  lead  to  pressure  upon,  or  irritation  of  the  brain,  such  as 
exostosis,  a  fracture  with  projecting  spicula  of  bone,  or  necrosis.  3.  From 
disorders  of  the  cerebral  circulation,  leading  to  congestion  or  anssmia. 
4.  In    certain   forms    of    blood-poisoning,    for   example    ursemia  and 
saturnism.    6.  As  a  so-called  functional  affection,  to  which  some  writers 
specially  apply  the  term  epilepsy.    In  cases  belonging  to  this  group, 
although  organic  changes  have  been  described  in  the  brain  and  meninges, 
these  are  commonly  absent,  and  when  present  they  are  probably  the  effects 
of  repeated  fits,  rather  than  the  cause  of  the  epileptic  phenomena.  One 
view  as  to  the  nature  of  this  functional  variety  of  epilepsy  is  that  it 
depends  upon  some  nutritive  change  in  the  medulla  oblongata,  upper 
part  of  the  cord,  and  vaso-motor  centres,  which  leads  to  excessive  and 
perverted  action  in  these  parts,  inducing  sudden  contraction  of  the  vessels 
of  the  brain  and  cord,  as  well  as  of  those  supplying  the  muscles  of  the 
face,  pharynx,  larynx,  respiratory  apparatus,  and  limbs,  to  which  all  the 
subsequent  phenomena  of  the  fit  may  be  traced.    According  to  another 
theoiy  a  sudden  dischai-ge  of  nerve-force  takes  place  from  an  immense 
number  of  nerve-cells  at  the  beginning  of  a  fit,  which  leads  to  shock,  and 
the  convulsions,  like  other  forms  of  this  disorder,  are  the  result  of  a 
"  discharging  lesion."    (Hughlings  Jackson.)     The  remote  causes  to 
which  epilepsy,  which  is  independent  of  some  obvious  local  cause,  has 
been  attributed  are  : — --1.  Mental  disturbance,  especially  emotional,  for 
example,  a  sudden  fright ;  prolonged  grief  or  anxiety ;  and  also  excessive 
mental  work,  or  undue  forcing  of  the  brain  in  childhood.    2.  Physical 
influences  affecting  the  brain,  as  a  blow  or  fall  on  the  head,  or  sunstroke. 
3.  Certain  conditions  affecting  the  state  of  the  blood  and  general  system, 
and  thus  influencing  the  nutrition  of  the  brain,  such  as  syphilis,  rheuma- 
tism, gout,  acute  specific  diseases,  pneumonia,  pregnancy.    4.  Beflex 
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irrifatiou,  as  from  dentition,  vvoznis,  uterine  and  ovarian  disturbances 
sexual  excesses  or  masturbation.  Great  prominence  has  been  civen' 
l.y  some  writers  to  the  sexual  functions  as  a  cause  of  epilepsv 
...  l£,mhtary  taint.  Undoubtedly  this  has  an  important  influence  in 
the  causation  of  epilepsy,  especially  wlien  it  comes  from  the  mother's 
side,  ill  a  considerable  proportion  of  cases  either  epilepsy  or  some 
allied  neurosis  is  prevalent  in  the  family.  Probably  intemperance  in 
the  parents,  syphilis,  or  a  fright  to  the  mother  while  the  child  is  in  ufero 
may  be  tlie  means  of  originating  a  congenital  tendency  to  epilepsy  The 
■•omplamt  tends  to  be.  developed  at  an  earlier  age  in  hereditary  cases 

1.  Idwpafhu:  llus  term  applies  to  cases  in  which  no  obvious  cause  can 
i.e  made  out.  Age  requires  special  notice  as  a  predisposinq  cause  of 
.■piJepsy  in  the  great  majority  of  cases  the  .lisease  is  developed  between 
lU  and  lU  years  ot  age,  and  especially  at  or  about  the  period  of  puberty 
^exdoes  not  seem  to  have  any  particular  influence  in  young  persons,  but 
1  Ms  said  thatm  persons  of  somewhat  advanced  age  the  proportion  of 
.■ases  of  epdupsy  is  greater  in  women.  It  rarely  happens  that  any  im- 
mediate exciting  cause  of  a  tit  can  be  made  out. 

Symi.T(.ms.- Attacks  of  true  epilepsy  assume  one  of  two  forms,  of  each 
nt  whu^hit  will  be  necessary  to  describe  the  typical  characters. 

.  Epilepsia   niitior    Petit  mal.-This  "form  is  characterized  by 
sudden  and  complete   loss  of    consciousness,  coming  on  without  any 
warning,  and  lasting  only  for  an  instant,  or  at  most  for  a  few  seconds  - 
accompanied  with  slight  pallor  and  subsequent  duskiness  of  the  face' 
loss  ot  all  expression  ;  dilated  pupils  ;  and  often,  but  not  always,  slio-ht 
spasm.Khc  movements  affecting  tlie  face,  respiratory  muscles,  or  limbs 
It  the  individual  is  speaking,  he  stops  in  the  middle  of  a  sentence,  and 
generally  appears  to  Iiold  his  breath.    Voluntary  movements  cease  but 
automatic  actions  go  on  as  a  rule,  such  as  those  wliicli  are  necessary  for 
standing,  sitting  or  riding.     In  some  cases  there  is  not  absolute  uucon- 
sc-iou.sness,  and  there  may  be  but  a  feeling  of  sudden  Yertigo-vertiqe 
'fu^^T"~:r         causes  the  patient  to  cling  to  the  nearest  obiecl 
Atter  the  attack  there  is  some  degree  of  mental  confusion,  lastincr  but  a 
tew  minutes  during  which  the  patient  often  says  and  does  things"  which 
he  attervvards  forgets  and  denies.     On  recovery  there  is  no  rec'dlection 
of  what  has  happened.    Ihese  attacks  may  be  preceded  by  slio-ht  warn- 
ing of  giddiness,  or  there  may  be  no  warning  at  all.    Petit  inal  may 
exist  alone,  or  may  be  associated  with  the  next  form  oi  epilepsy     It  is 
frequently  followed  by  serious  mental  changes,  ending  in  denientia  or 
mania. 

2.  Epilepsia  gravior.-  -Haut  nial.— The  advent  of  a  fit  of  epilepsy  is 
HI  a  large  p.'oportion  of  cases  indicated  hy  premonitory  symptoms,  vary- 
ing m  duration  from  an  instant  to  several  hours  or  days".  Tliev  present 
great  variety,  bein,g  eitlier  subjective  or  objective.    According  to  Gowers 

he  warnmgs  may  be  classified  into  (1)  Unilateral,  motor  or  sensory,  in 
the  face  trunk  arm,  or  leg  ;  (2)  Bilateral  sensations  in  limbs,  tremors, 
.^rarts,  etc.  ;  {.i)  Visceral,  especially  along  the  course  of  the  pneumo- 
gastric  nerve;  (4)  Vertigo;  (5)  Pain  in  the  head;  (6)  P.sychical ; 
(  /)  Special  sen.se  warnings.  The  so-called  aura  epileptica  requires  a  few 
words  of  special  comment.  This  is  a  peculiar  sensation,  well-known  to 
tlie  patient,  which  m  many  cases  immediately  precedes  a  fit,  generallv 
appearing  to  start  from  the  distal  end  of  a  limb,  especially  the  arm,  and 
to  run  up  towards  the  head,  on  reaching  which  part  the  seizure  takes  place 
."sometimes  it  only  extends  from  the  elbow  to  the  shoulder,  or  from  the  leo- 
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to  the  epigastrium,  and  has  been  stated  to  pass  in  some  instances  from  the 
testicle  or  uterus  to  the  throat.  The  sensation  varies  in  its  exact  charac- 
ter, but  has  been  compared  to  a  stream  of  cold  or  hot  air,  and  is  fre- 
quently not  unpleasant.  It  is  curious  that  its  ascent  may  sometimes  be 
stopped,  and  the  fit  prevented,  by  pressui'e  applied  above  the  point  from 
vrhich  the  sensation  starts,  and  this  pi-essnre  need  not  be  so  powerful  as 
to  stop  the  circulation;  occasionally  a  similar  result  will  happen  when 
the  pressure  is  applied  to  the  opposite  arm. 

Actual  attack. — Three  marked  stages  characterize  an  epileptic  fit: — 
Stage  I. — The  phenomena  of  this  stage  are  a  single,  peculiarly  dis- 
agreeable cry,  yell,  or  moan  in  many  cases,  but  not  in  all ;  immediately 
followed  by  absolute  and  instantaneous  loss  of  consciousness,  the  patient 
falling  anywhere,  or  often  appearing  to  be  thrown  down  ;  a  violent  tonic 
spasm  of  the  muscles  throughout  the  body,  beginning  genei'ally  in  the 
face  and  limbs  of  one  side,  the  whole  muscular  system  being  in  a  state 
of  extreme  rigidity  and  strain,  but  not  equally  so,  and  hence  there  is  a 
hideous  distortion  of  the  features,  limbs,  and  body,  the  latter  being 
drawn  to  one  side,  and  the  neck  twisted  so  that  the  head  is  rotated 
towards  the  shoulder  of  the  same  side,  while  the  teeth  are  firmly  clenched, 
the  eyes  wide  open,  and  the  eyeballs  turned  towards  the  same  side ; 
arrest  of  respii'ation,  usually  complete,  owing  to  the  spasm  of  the 
mviscles  ;  change  in  colour  of  the  face  almost  invariably,  in  many  cases 
deadly  pallor  being  observed  at  first,  followed  by  duskiness  or  lividity, 
or  this  may  be  present  from  the  commencement,  or  be  preceded  by  florid 
or  dull  redness ;  marked  dilatation  of  the  pupils ;  and  feebleness  or 
cessation  of  the  pulse  at  the  wi'ist,  due  to  the  muscular  spasm,  for 
the  heart  acts  forcibly,  and  the  carotids  throb  violently.  Practically 
these  phenomena  may  be  considered  as  simultaneous,  the  whole 
stage  not  lasting  longer  than  fi'om  two  or  three  to  thirty  or  forty 
seconds. 

Stage  II. — The  ti-ansitioii  to  this  stage  is  abrupt,  and  is  indicated  by 
restoration  of  breathing,  the  respiratory  muscles  becoming  relaxed,  and 
the  retained  air  being  expelled.  Unconsciousness  continues,  but  severe 
clonic  spasms  take  the  place  of  the  tonic  rigidity,  usuall}'  beginning  with 
twitchings  about  the  face  or  in  the  limbs,  but  speedily  extending  more 
or  less  over  the  whole  body,  though  often  more  violent  on  one  side  than 
the  other.  As  a  rule  the  side  most  aifected  in  the  first  stage  is  convulsed 
more  than  the  other  ;  the  eyes,  mouth,  and  head  being  drawn  to  that 
side,  while  the  arm  and  leg  of  the  same  side  are  usually  the  more  con- 
vulsed. From  these  spasms  originate  the  characteristic  phenomena  of 
this  stage,  namely,  hideous  distortion  and  clonic  convulsive  movements 
of  the  features  and  eyeballs;  forcible  closure  and  champing  of  the  jaws, 
causing  grating  of  the  teeth,  foaming  at  the  mouth,  partly  due  to  forma- 
tion of  excess  of  secretion,  which  is  blown  out  of  the  mouth,  and  biting 
of  the  tongue  or  cheek,  the  froth  being  therefore  often  bloody ;  violent 
convulsive  movements  of  the  body  and  limbs,  the  fingers  being  generally 
bent  and  the  thumb  pressed  into  the  palm  ;  altei'nate  dilatation  and 
contraction  of  the  pupils ;  laboured,  panting,  and  irregularly  convulsive 
respiratory  movements,  often  attended  with  gurgling  sounds  due  to 
mucus  in  the  trachea  ;  increasing  duskiness  or  lividity  and  turgidity  of 
the  face,  tongue,  and  body  generally,  with  distension  of  the  veins,  some 
of  the  smaller  vessels  sometimes  giving  way,  thus  giving  rise  to  exten- 
sive petechise  about  the  face  or  head  ;  profuse  perspiration,  the  sweat 
being  sometimes  peculiarly  foetid  ;  tumultuous  action  of  the  heart,  with 
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throbbing  of  the  large  arteries,  though  the  radial  pulse  is  often  weak ; 
involuntary  discharge  of  urine,  fteces,  or  semen ;  and  occasionally 
rumbling  noises  in  the  intestines,  vomiting,  or  hiccup.  The  average 
dui'ation  of  this  stage  is  said  to  be  from  4^  to  5|  minutes,  but  it  may 
vary  from  a  few  seconds  to  10  minutes. 

Stage  III. — There  is  a  gradual  return  to  consciousness,  with  cessation 
of  the  spasmodic  movements.  After  the  clonic  spasms  have  stopped,  the 
patient  lies  in  a  comatose  state,  with  stertorous  breathing,  widely-dilated 
pupils  and  cyanosis  of  the  face,  and  absence  of  all  superficial  reflexes, 
but  usually  the  knee-jei-ks  are  excessive,  and  ankle-clonus  can  be  obtained. 
He  recovers  consciousness  in  about  5  or  10  minutes,  and  then  looks 
ai'ound  with  a  bewildered,  alarmed,  or  sad  expression,  and  often 
attemjits  to  get  up  or  to  speak,  but  some  few  minutes  usually  elapse 
before  consciousness  is  completely  restored.  The  heart  still  acts 
vigorously,  and  the  skin  is  batlied  in  sweat.  Vomiting  occasionally 
takes  place.  A  large  quantity  of  j^ale  and  watery  urine  may  be  passed, 
containing  excess  of  urea  and  urates,  or  sometimes  abundant  phosphates  ; 
and  it  is  said  that  a  trace  of  sugar  has  been  found  after  a  severe  epileptic 
fit.  After  return  to  consciousness  the  patient  feels  usually  very  exhavisted 
and  sleepy,  as  well  as  mentally  confused,  and  complains  of  headache. 
In  many  cases,  but  by  no  means  in  all,  he  falls  into  a  state  of  heavy 
sleep  or  stupor,  almost  amounting  to  coma,  attended  with  a  stertorous 
noise  in  bi-eathing,  from  which  it  is  difficult  or  impossible  to  rouse  him, 
and  which  lasts  for  a  variable  time,  sometimes  passing  into  natural 
sleep.  The  muscles  are  relaxed,  but  present  occasional  twitchings  or 
slight  spasmodic  movements.  The  face  generally  I'emains  more  or  less 
dusky  for  some  time,  and  the  petechia  continue  visible.  The  patient  is 
often  languid  and  out  of  sorts  for  some  days  after  a  tit. 

The  frequency  and  severity  of  epileptic  fits  vary  much  in  different 
cases.  In  a  good  many  a  tolerably  marked  periodicity  is  observed.  In 
few  instances  does  the  interval  extend  beyond  a  month.  The  seizures 
are  more  frequent  as  a  rule  in  severe  cases,  and  they  tend  to  increase  in 
frequency  and  intensity  as  the  disease  advances.  Not  uncommonly  two 
or  more  fits  occur  in  succession,  followed  by  a  period  of  freedom  from 
attacks.  They  are  liable  to  come  on  by  night  as  well  as  by  day ;  and 
iioctui'nal  fits  of  epilepsy  may  occur  without  the  patient  being  in  the 
least  aware  that  they  have  taken  place. 

The  general  state  of  the  patient  also  diifers  considei'ably.  There  is 
rarely  perfect  health,  especially  after  epilepsy  has  existed  for  some 
time.  Many  epileptic  patients  suffer  from  headache  or  giddiness  and 
various  other  symptoms,  the  general  system  and  digestive  organs  being 
also  out  of  condition.  The  mental  faculties  become  more  or  less  weakened 
in  most  cases,  and  this  may  end  in  complete  dementia  or  dangerous 
epileptic  insanity.  Sometimes  partial  and  limited  paralysis,  twitchings, 
curious  movements,  disorders  affecting  sensation  or  the  special  senses, 
and  other  nervous  phenomena  are  observed.  As  complications  of  epileptic 
tits,  coma  resulting  from  injury  to  the  head,  apoplexy,  or  meningitis  may 
arise. 

Epileptiform  seizures. — This  term  has  been  applied  by  Dr.  Hughlings 
Jackson  to  attacks  of  an  epileptic  character,  distinct  from  those  of 
epilepsy  proper,  and  the  following  are  some  of  the  prominent  points  to 
which  this  observer  has  called  attention : — In  all  cases  the  spasm  begins 
unilaterally  in  the  hand,  face,  or  foot.  In  its  range  it  varies  widely,  but 
arbitrarily.    Di'.  Jackson  makes  three  ranges,   namely,  monospasm ; 
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hemispasm ;  or  where  the  other  side  of  the  body,  or  part  of  it,  is  con- 
vulsed. The  spasm  progresses  in  a  definite  direction.  When  limited  or 
nearly  limited  to  an  arm,  it  usually  goes  up.  If  in  hemispasm  the 
spasm  begins  in  the  hand,  it  goes  up  the  arm  and  down  the  leg ;  if  it 
begins  in  the  foot,  it  goes  up  the  leg,  and,  with  many  exceptions,  down 
the  arm.  Dr.  Jackson  thinks  that  the  more  suddenly  the  spasm  starts, 
and  the  more  rapidly  it  begins  to  spread,  the  greater  the  range 
ultimately  attained  and  the  shorter  the  seizure.  Consciousness  is 
usually  unaffected  in  limited  convulsion  of  a  limb,  side  of  face,  or  even  of 
one  side  of  the  body.  Roughly  speaking,  consciousness  usually  ceases 
when  the  eyes  and  head  begin  to  turn  to  the  side  first  convulsed  The 
more  sudden  and  rapid  the  spasm,  the  less  is  the  range  attained  before 
consciousness  is  lost.  In  the  severest  epileptiform  seizures  consciousness 
ceases  late  in  the  paroxysm,  while  in  severe  epilepsy  proper  it  ceases 
first  thing  or  very  early.  Temporary  paralysis  or  partial  aphasia  may 
follow  the  seizures ;  as  well  as  temporary  increased  patellar  tendon- 
reflex,  and  ankle-clonus  on  the  affected  side.  When  the  fits  are  always 
of  the  same  style,  the  inference  is  that  there  is  persistent  change 
in  some  cells  in  one  locality,  and  that  they  occasionally  attain  high 
irritability  and  discharge  excessively.  They  are  due  to  different  patho- 
logical causes,  but  when  disease  exists,  it  is  usually  in  the  so-called 
motor  region  of  the  cerebral  cortex. 

Diagnosis. — The  chief  conditions  from  which  idiopathic  epilepsy  may 
have  to  be  distinguished  ai"e  hysteria  ;  reflex  convulsions  ;  epileptiform 
attacks  due  to  cei'ebral  oi'ganic  diseases,  urajmia,  or  chronic  alcoholism  ; 
syncope  ;  Meniere's  disease  ;  and  feigned  epilepsy.  Some  of  these  will 
be  alluded  to  in  future  chapters.  With  regard  to  hysteria,  a  condition 
named  hystero-epilepsy  is  now  recognized,  which  presents  a  combination 
of  the  phenomena  of  both  diseases.  Attacks  of  petit  mal  have  to  be  dis- 
tinguished from  fits  of  syncope ;  and  from  vertiginous  attacks  in  cases 
of  Meniex'e's  disease. 

Prognosis. — A  cautious  opinion  should  always  be  given  in  cases  of 
epilepsy  as  to  the  final  issue.  Very  rarely  does  a  fit  end  fatally,  but 
this  might  happen  in  consequence  of  some  complication.  As  to  the 
curability  or  improvement  of  the  disease,  the  favourable  prognostic 
circumstances  are  its  being  recent,  or  due  to  some  definite  cause  which 
can  be  removed ;  the  patient  being  very  young  and  a  male  ;  absence  of 
hereditary  taint ;  and  the  mind  being  unaffected.  Inherited  epilepsy  is 
very  rarely  cured  ;  and  if  the  attacks  have  begun  in  early  childhood  from 
some  reflex  irritation,  and  have  lasted  many  years,  the  prognosis  is  also 
very  unfavourable.  The  mental  faculties  are  more  liable  to  become 
affected  in  females  ;  in  persons  who  are  strong  and  healthy ;  when  the 
disease  begins  late  in  life ;  when  the  fits  occur  in  rapid  succession,  with 
attacks  of  "petit mal;"  and,  it  is  said,  when  the  spasms  are  not  marked 
during  the  fit,  and  there  is  little  or  no  subsequent  coma. 

Treatment. — 1.  During  a  fit. — It  is  best  not  to  interfere  actively 
during  an  epilej^tic  seizure  in  most  cases,  merely  attending  to  the 
matters  mentioned  when  speaking  of  convulsions  in  general,  preventing 
injury,  but  not  holding  the  patient  forcibly,  and  putting  something 
between  the  teeth.  If  the  fit  does  not  soon  cease,  water  may  be  dashed 
over  the  face  and  chest,  and  should  it  become  dangerously  prolonged, 
such  measures  might  be  had  recourse  to  as  the  application  of  sinapisms 
to  various  parts  ;  a  warm  bath,  with  cold  affusion  while  the  patient  is  in 
it;  ice  to  the  spine  or  head;  stimulant  enemata,  or  one  containing  chloral 
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hydrate  and  bromide  of  potassium ;  local  removal  of  blood  from  about 
the  head ;  or  even  venesection,  should  there  be  great  danger  of  asphyxia. 
After  a  fit  the  patient  should  be  placed  in  a  comfortable  position,  kept 
quiet,  and  allowed  to  sleep. 

2.  In  the  intervals. — There  are  certain  well-defined  principles  to  be 
followed  in  the  management  of  an  epileptic  patient.  a.  It  is  requisite 
to  look  for  and  remove  any  obvious  cause  of  epilepsy.  Thus,  should 
there  be  any  local  irritation,  such  as  a  foreign  body  irritating  a  nerve, 
or  intestinal  worms,  this  must  be  got  rid  of.  Further,  as  epilepsy  may 
depend  on  some  central  organic  mischief,  careful  investigation  is 
required  in  order,  if  possible,  to  find  oat  and  treat  any  such  disease, 
especially  if  due  to  sj^philis,  when  iodide  of  potassium  is  of  the  greatest 
service.  Any  constitutional  condition,  as  rickets  or  tuberculosis,  must 
be  attended  to.  h.  The  general  iiianagement  of  an  epileptic  patient  is 
highly  important.  He  should  have  a  nutritious  but  light  and  diges- 
tible diet ;  take  moderate  daily  exercise  in  the  open  air ;  be  sai-rounded 
by  proper  hygienic  conditions  ;  avoid  much  mental  work,  especially  in 
the  case  of  children,  who  should  be  kept  from  school,  though  if  the 
general  health  is  good,  older  patients  should  follow  some  light  occupa- 
tion ;  have  cold  or  tepid  sponging  daily,  with  friction  afterwards  ;  check 
any  A^icious  habit,  such  as  excessive  venery,  masturbation,  or  intem- 
perance ;  and  take  a  sufficient  amount  of  sleep,  the  head  being  well- 
j-aised  in  bed.  It  is  necessary  to  regulate  the  digestive  functions, 
especially  avoiding  constipation,  but  only  mild  aperients  should  be  used. 
Iron  if  there  is  anfemia,  quinine,  strychnine,  arsenic,  and  other  nervine 
or  general  tonics  are  often  of  service.  Cod-liver  oil  is  also  frequently  of 
much  value.  Many  epileptics  require  constant  watching,  and  all  need 
more  or  less  supervision  ;  above  all  they  must  not  be  allowed  to  go  into 
positions  where  they  would  be  in  danger  from  falling,  or  near  a  fire  or 
water.    Eiiileptic  patients  decidedly  ought  not  to  marry. 

o.  Specific  treatment. — Innumerable  specifics  have  been  brought 
forward  for  the  cure  of  epilepsy.  Amongst  these  may  be  mentioned 
bromides,  especially  bromide  of  potassium,  sodium,  and  ammonium  ; 
hydi^obromic  acid;  nitrite  of  sodium;  borax;  belladonna  or  atropine  ; 
stramonivrm  ;  conium  ;  extract  or  tincture  of  cannabis  indica  ;  prepara- 
tions of  zinc,  especially  the  oxide,  the  sulphate  in  gradually  increasing 
doses  up  to  10,  15,  20,  or  more  grains  thrice  daily,  the  valerianate, 
the  acetate,  and  the  bromide  ;  ammonio-sulphate  of  copper  ;  nitrate  of 
silver  in  minate  doses ;  opium  in  small  quantities ;  paraldehyde ;  and 
chloroform  by  inhalation,  not  in  sufficient  quantity  to  induce  complete 
insensibility,  either  systematically  employed  at  certain  intervals  daily, 
or  only  administered  when  there  are  signs  of  an  impending  fit.  Nitrite  of 
arayl  and  nitro-glycerine  have  also  been  specially  recommended.  Doubt- 
less all  these  agents  prove  serviceable  in  diffei-ent  cases,  and  sometimes 
they  may  be  usefully  combined,  as,  for  example,  belladonna  with  sulphate 
of  zinc.  Bromide  of  potassium  has  been  found  eminently  beneficial,  when 
given  in  doses  of  gr.  v-xxx  or  more,  thrice  daily,  on  an  empty  stomach.  It 
almost  always  lessens  the  number  of  fits ;  often  keeps  them  off  entirely, 
though  the  dose  has  generally  to  be  gradually  increased  in  order  to  accom- 
plish this  end  ;  and  sometimes  a  complete  cure  is  effected  by  its  use.  The 
bromide  is  found  to  be  particularly  useful  when  the  attacks  are  chiefly 
or  entirelj^  of  the  "  haut  mal"  type  ;  when  they  are  very  frequent ;  and 
when  they  occur  mainly  by  day.  Brown-Sequard  recommends  a  com- 
bination of  bromide  of  potassium  and  ammonium.    The  treatment  of 
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epilepsy  by  the  constant  application  of  ice  to  the  spine  seems  to  be  use- 
ful in  some  instances.  In  obstinate  and  dangerous  cases  local  removal 
of  blood  from  the  back  of  the  neck,  followed  by  counter-irritation  by 
means  of  blisters,  the  actual  cautery,  setons,  or  issues,  either  over  this 
region,  or  between  the  scapulse,  has  been  recommended.  In  very  severe 
cases  it  has  also  been  advocated  to  shave  the  head  and  apply  croton  oil 
liniment.  When  there  is  an  aura  starting-  from  a  limb,  finger,  or  toe,  a 
circular  blister  applied  around  the  part  may  prove  highly  useful.  The 
treatment  of  epilepsy  by  clitoridectomy,  castration,  and  such  methods; 
needs  only  be  mentioned  to  be  emphatically  condemned.  Trephining 
the  skull  has  been  resorted  to  with  advantage ;  and  in  several  cases 
tumours  have  been  removed  from  the  motor  cortex  of  the  brain,  in  cases 
where  an  exact  localization  of  the  lesion  could  be  made  from  the  character 
of  the  initial  tonic  spasm  of  the  fit.  In  a  class  of  cases  which  he  terms 
"  focal  epilepsies,"  where  the  seat  of  origin  in  the  brain  of  the  fits  can  be 
recognized  by  the  initial  spasm,  but  in  which  there  is  no  gross  lesion,. 
Horsley  advocates  exposure  and  excision  of  the  affected  focus  or  foci. 

4.  Prevention  of  fits. — Some  authorities  attach  considerable  import- 
ance to  the  prevention  of  the  fits  in  the  curative  treatment  of  epilepsy, 
by  attending  to  warnings,  and  thus  endeavouring  to  make  the  attacks 
abortive,  and  to  prevent  the  changes  in  the  nerve-centres  which  increase- 
the  tendency  to  other  attacks.  The  measures  to  be  adopted  depend 
upon  the  nature  of  the  premonitory  symptoms.  Thus,  if  a  sensory 
aura  is  felt  in  a  limb,  a  handkerchief  or  band  should  be  applied  tightly 
around  this  part  rapidly,  and  several  times  in  succession.  A  case  was 
under  my  notice  for  a  considerable  time,  in  which  the  aura  started  from 
the  thumb,  and  the  patient  used  to  prevent  fits  after  a  severe  struggle 
by  drawing  a  handkerchief  tightly  round  the  wrist.  Brown-Sequard' 
has  shown  that  the  fits  may  be  averted  by  applying  the  ligature  round" 
another  limb ;  as  well  as  by  pinching  or  striking  the  skin,  or  irritating; 
its  nerves  by  heat,  cold,  galvanism,  or  repeated  pricks  with  a  needle. 
If  an  involuntary  muscular  contraction  precedes  loss  of  consciousness,, 
it  is  recommended  to  draw  forcibly  on  the  contracted  limbs,  so  as  to 
elongate  them ;  or  a  blow,  pressure,  or  friction  upon  parts  where  some 
muscles  become  rigid  may  have  an  equally  good  effect.  In  cases  where 
disorders  of  breathing  or  laryngismus  occur  at  the  outset,  the  use  of 
ether  or  chloroform  as  an  anaesthetic  is  recommended.  In  connection 
with  laryngismus,  Brown-Sequard  has  found  cauterization  of  the  fauces 
with  a  strong  solution  of  nitrate  of  silver  very  efficacious.  Among 
other  preventive  measures  available  in  different  cases,  this  authority 
mentions  the  administration  of  an  emetic,  purgative,  or  stimulaiit ;  a  full 
dose  of  chloral  hydrate  ;  subcutaneous  injection  of  atropine  or  morphine  ;■ 
the  immersion  of  the  hands  in  hot  water ;  inhalation  of  nitrite  of  amyl ; 
rapid  and  ample  respii^atory  movements  for  five  or  six  minutes ;  jumping- 
or  running  ;  and  reading  very  fast. 
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Chapter  LXXX. 

HYSTERIA  AXD  ALLIED  AFFECTIONS. 

Pathology  and  Etiology. — Hysteria  is  a  very  complex  morbid  con- 
dition, of  the  nature  of  which  it  is  impossible  to  speak  definitely.  It 
belongs  to  the  nervous  disorders,  but  its  exact  seat  cannot  be  localized, 
tliong-h  pi'obably  the  brain  is  most  distui'bed.  No  characteristic  patholo- 
gical change  has  been  discovered,  but  there  is  pi-obably  some  nutritive 
dei'angeraent  of  the  entire  nervons  system.  The  attempt  to  localize  the 
primary  disorder  in  the  sympathetic  ganglia,  and  to  attribute  the  pheno- 
mena observed  to  vaso-motor  disturbance,  has  no  sufScient  foundation. 

Hysteria  is  infinitely  more  common  among  females,  beginning  usually 
from  15  to  18  or  20  years  of  age,  but  sometimes  at  a  much  earlier  or  later 
period,  ill  exceptional  cases  only  developing  at  the  change  of  life.  Young 
gii'ls,  old  maids,  widows,  and  childless  married  women  are  the  most 
frequent  subjects  of  the  complaint,  and  its  manifestations  often  cease 
after  marriage.  Hysterical  tits  are  more  common  about  the  menstrual 
pei'iods.  These  facts  have  led  many  to  consider  the  hysterical  condition 
as  being  primarily  connected  with  some  disturbance  of  the  sexual  organs 
or  functions,  which  secondarily  aifects  the  nervous  system.  It  has  tlii^s 
been  attributed  to  tnalpositions  of  the  uterus;  undue  sexual  excitement 
and  unsatisfied  desire ;  venereal  excess  ;  and  disordered  menstruation, 
in  the  way  of  menorrhagia,  amenori'hoea,  or  dysmenorrhoea.  Charcot 
attributes  great  importance  to  ovarian  hyperesthesia  as  a  cause  of 
hysteria.  That  uteiine  and  ovarian  disturbances  do  help  greatly  in 
exciting-  hysterical  attacks  in  a  large  number  of  instances  cannot  be 
doubted,  but  it  is  a  mistake  to  suppose  that  these  constitute  the 
essence  of  the  complaint.  Its  fi'equency  in  women  is  probably  due  to 
the  inherent  conditions  of  their  nervous  system,  often  ag'gravated  by 
their  mode  of  existence.  The  general  system  maybe  disordered  by  many 
conditions,  but  the  sexual  functions  assume  an  undue  prominence  in  the 
mind,  and  thus  any  disturbance  in  connection  with  these  functions  pro- 
duces an  exaggerated  eifect.  In  many  cases  of  hysteria  there  is  nothing 
wrong  about  the  generative  organs  or  functions,  while  it  occurs  often 
enough  in  married  women  with  families.  The  improvement  which 
frequently  takes  place  after  marriage  may  be  accounted  for  by  the  change 
in  habits,  thoughts,  purposes,  occupation,  and  general  surroundings 
which  this  event  usually  involves. 

Hysteria  is  in  some  instances  distinctly  traceable  to  digestive  disturb- 
ances, especially  long-continued  constipation  with  accumulation  of  ffeces. 
Causes  referable  to  the  mode  in  which  girls  are  brought  up,  and  to  their 
general  habits  of  life,  aid  materially  in  its  production,  such  as  want  of 
useful  employment ;  indolent  and  luxurious  habits  ^  over- petting  and 
spoiling  ;  subjection  to  the  petty  worries  of  fashionable  life  ;  keeping- 
late  hours  at  parties ;  or  reading-  sentimental  novels.  Temperament 
and  hereditary  predisposition  to  nervous  affections  may  have  some 
influence,  but  the  latter  may  often  be  explained  by  the  patient  imitating 
a  hysterical  mother.  In  not  a  few  cases  hysteria  results  from  depressing 
influences,  such  as  long-continued  anxiety  or  grief  ;  disappointed  affec- 
tion ;  or  over-work,  with  bad  feeding-  and  improper  hygienic  conditions. 
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It  may  further  depend  upon  some  definite  chronic  disease,  either  local 
or  general.  In  some  instances  the  condition  called  hysterical  can  only 
be  attributed  to  wickedness  and  perversity. 

The  hysterical  state  is  now  and  then  observed  in  males,  but  infinitely 
rarely  an  actual  fit  of  hysteria.  The  subjects  of  this  condition  are 
usually  boys  about  the  age  of  puberty,  or  men  from  35  to  50  years  of 
age,  and  its  causes  are  excessive  venery  or  masturbation ;  over-work, 
with  long-continued  worry  and  anxiety  ;  excessive  and  prolonged  mental 
labour;  some  violent  shock;  senile  degeneration;  or  commencing 
chronic  cerebral  disease. 

The  exciting  cause  of  the  first  hysterical  fit  is  generally  some  powerful 
and  sudden  emotional  disturbance,  such  as  a  fright,  but  this  may  be  very 
slight  if  the  patient  has  previously  been  in  a  state  of  mental  restraint, 
with  pent-up  feelings  ;  or  has  been  subject  to  depressing  influences  for  a 
considerable  pei^iod.  Subsequent  paroxysms  also  are  liable  to  arise  from 
a  much  slighter  disturbance  than  that  which  bi'ought  on  the  first  attack. 
Suppressed  laughter  may  lead  to  very  severe  fits  of  hysteria.  Occasion- 
ally they  result  from  physical  disturbance,  such  as  injury  ;  loss  of  blood ; 
or  some  acute  illness. 

Symptoms. — It  is  impossible  to  give  even  an  outline  of  the  varieties 
of  clinical  phenomena  which  may  be  presented  in  cases  of  so-called 
hysteria.  There  is  scarcely  a  complaint  which  may  not  be  simulated. 
In  most  cases,  however,  the  prominent  features  are  an  undue  excitability 
of  the  emotions,  with  defect  in  the  power  of  the  will  and  intellect ; 
alterations  in  the  general  cutaneous  sensibility,  and  in  the  special  senses, 
usually  in  the  direction  of  hyperaesthesia  and  dysesthesia;  and  a  ten- 
dency to  involuntary  muscular  movements,  or  to  some  other  disturbance 
of  the  motor  functions.  It  will  be  necessary  to  describe  first  the  charac- 
ters of  certain  paroxysms  or  hysterical  fits ;  and  then  to  point  out  some 
of  the  principal  phenomena  which  may  be  noticed  in  the  hysterical  state. 

Tlie  Hysterical  fit. — As  a  rule  a  fit  of  hysteria  occurs  when  other 
persons  are  present,  and  never  comes  on  during  sleep.  The  attack  is 
not  sudden,  but  gradually  worked  up  to,  the  patient  generally  having 
time  to  place  herself  in  a  comfortable  position,  and  to  adjust  her  dress ; 
it  is  often  preceded  by  sighing,  sobbing,  laughing,  moaning,  nonsensical 
talking,  gesticulation,  or  a  feeling  of  globus  hystericus,  but  not  by  any 
peculiar  cry.  During  the  actual  fit  there  may  be  apparent  unconscious- 
ness, but  this  is  not  complete,  as  can  be  determined  by  touching  the 
conjunctiva ;  while  the  patient  is  generally  aware  of  what  is  going  on 
around,  and  looks  out  from  under  her  eyelids  occasionally.  Spasmodic 
movements  are  observed,  varying  from  slight  twitchings  in  the  limbs  to 
powerful  general  convulsive  movements,  or  almost  tetanic  spasms,  with 
opisthotonos.  Hysterical  patients  often  struggle  violently  and  throw 
themselves  about,  while  the  thumbs  are  frequently  turned  in,  and  the 
hands  clenched.  During  these  movements,  which  may  last  only  a  few 
moments,  or  for  an  indefinite  time  with  or  without  intermissions,  there 
is  no  lividity  of  the  face  or  other  sign  of  interference  with  respiration. 
Breathing  is  noisy  and  irregular,  while  gurgling  and  spluttering  sounds 
are  frequently  produced  in  the  throat  and  mouth.  The  pupils  are  not 
dilated,  and  react  to  light ;  in  many  cases  slight  internal  strabismus  is 
observed,  and  the  eyes  are  turned  up  from  time  to  time,  or  the  eyelids 
are  kept  forcibly  closed.  The  pulse  is  normal.  There  is  no  biting  of 
the  tongue,  rarely  any  foaming  at  the  mouth,  and  no  involuntary 
micturition.    The  paroxysm  generally  terminates  with  crying,  laughing, 
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sighing,  or  yawning,  and  is  followed  by  a  feeling  of  exhaustion,  but  not 
usually  by  coma,  though  in  rare  instances  the  patient  falls  into  a  kind 
of  prolonged  trance.  Frequently  abundant  eructations  of  gas  take  place  ; 
and  tliei'c  is  often  a  copious  discharge  of  pale  watery  urine.  Rarely  an 
attack  is  followed  by  a  state  of  hysterical  mania,  in  which  the  jjatient  is 
not  responsible  for  her  actions. 

The  Hysterical  state. — The  chief  deviations  from  the  normal  state 
which  so-called  hystei-ical  patients  present  may  be  considered  as  they 
affect  the  mental,  sensory,  and  motor  functions  respectively. 

a.  Mental.  There  is  defect  of  will  and  of  mental  ^^ower  in  hysteria  ; 
while  the  emotional  functions  are  not  under  proper  control,  being  very 
readily  excited,  and  tending  to  lead  to  exaggerated  actions.  Some  patients 
afiirm  that  they  cannot  perform  various  acts,  such  as  standing,  walking,  or 
speaking,  which  they  do  perfectly  well  wlien  they  foi'get  themselves. 
^l•eql^ently  the  spirits  fluctuate  very  rapidly  and  without  cause,  from 
morbid  cheerfulness  to  despondency,  and  the  hysterical  patient  sobs, 
sighs,  cries,  or  laughs  without  adequate  reason.  Ideation  and  thought 
may  be  over-active  in  some  respects,  but  the  general  intellectual  vigour  is 
much  impaired.  Many  hysterical  patients  talk  a  great  deal  of  nonsense. 
They  have  an  exaggei'ated  feeling  of  self-importance  ;  seek  attention 
from  others  ;  and  are  as  a  rule  never  so  pleased  as  when  they  become 
objects  of  attraction  or  sympathy,  or  are  ci'eating  a  sensation — which 
accounts  for  "  fasting-girls,"  trances,  some  cases  of  supjjosed  somnam- 
bulism, and  allied  conditions.  Many  are  very  restless,  irritable,  and 
impatient.  Others,  however,  seem  simply  indifferent  to  all  around,  and 
remain  melancholy,  silent,  motionless,  and  apathetic  for  long  periods 
together,  caring  nothing  about  dress  or  anything  else.  In  some  cases  a 
form  of  mania  sets  in.  Hysterical  patients  are  strongly  disposed  to  take 
to  drinking-  to  excess,  especially  in  secret. 

h.  Sensory.  Commonly  a  condition  of  general  exaggerated  sensibility, 
hypcrassthesia,  or  nervousness  exists,  both  as  regards  cutaneous  sensation 
and  the  special  senses,  an  unusually  slight  stimulus  being  recognized  or 
j^roducing  an  undue  effect.  Further,  there  is  often  a  condition  of  dys- 
ajsthesia,  or  of  painful  sensation  from  slight  irritation.  This  is  evidenced 
chiefly  by  cutaneous  tenderness  in  certain  parts,  sometimes  intense, 
especially  in  the  left  side  ;  along  some  portion  or  the  whole  of  tlie  spinal 
column,  slight  pressure  over  which  will  often  cause  severe  pains  to  shoot 
to  distant  pai'ts  ;  ai'ound  the  joints  ;  and  over  the  abdomen.  The  apparent 
tenderness  is  greatly  diminished  by  taking  off  the  patient's  attention, 
and  it  is  very  superficial,  signs  of  suffering  being  elicited  by  a  slight 
touch  or  pinch  of  the  skin,  but  not  when  steady  and  firm  pressui'e  is 
made,  or  when  a  joint  is  rudely  jogged.  Dysesthesia  from  slight  stimuli 
may  also  be  evinced  in  connection  with  the  special  senses.  Spontan- 
eous pains  are  commonly  complained  of  in  various  parts,  of  a  more  or 
less  neuralgic  character,  frequently  described  as  very  intense,  and  being 
especially  seated  at  the  top  or  back  of  the  head,  here  often  assuming  the 
characters  of  clavus  hystericus ;  in  the  left  side ;  along  the  back ;  ovei' 
the  sacrum  or  coccyx  ;  and  in  the  joints.  Parii?sthesia?,  such  as  formica- 
tion, numbness,  tingling,  flashes  of  light,  tinnitus  aurium,  or  a  peculiar 
smell  or  taste,  are  also  common.  A  curious  sensation  often  complained 
of  is  that  named  globus  hystericus,  which  is  a  feeling  of  constriction  or 
of  a  "  ball  in  the  throat,"  either  fixed  there  and  giving  rise  to  the  sensa- 
tion of  choking,  the  patient  making  all  kinds  of  ineffectual  efforts  to  get 
rid  of  it,  or  ascending  upwaixls  from  the  epigastrium,  or  even  from 
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below  this  region.  In  exceptional  cases  liypsesthesia  or  even  complete 
anEestliesia  of  the  skin  and  deeper  structures,  or  of  the  special  senses,  is 
observed.  Angesthesia  is  generally  limited  in  extent,  and  irregular  in 
disti'ibution,  but  there  may  be  hemianfesthesia,  or  the  loss  of  sensation 
is  confined  to  the  lower  limbs,  or  may  be  generally  distribated. 
Hysterical  hemiantesthesia  may  be  complete  or  incomplete.  There  is 
often  analgesia,  with  or  without  insensibility  to  heat  and  cold.  Its 
characteristic  features,  when  the  hemianesthesia  is  complete,  have  been 
described  by  Charcot  and  others  as  follows  : — There  is  a  distinct  line  of 
demarcation  separating  the  aufesthetic  from  the  healthy  part,  often 
corresponding  closely  to  the  median  line ;  the  affected  side  is  compara- 
tively cold  and  pale  ;  there  is  a  more  or  less  permanent  ischtemia,  and  in 
intense  cases  there  may  be  a  difficulty  in  inducing  bleeding  by  pricking 
the  aniBsthetic  part  with  a  pin  ;  the  mucous  membranes  are  involved 
as  well  as  the  skin ;  the  organs  of  the  special  senses  are  affected  to 
some  extent  on  the  ansBsthetic  side,  and  in  connection  with  vision  the 
phenomenon  called  achromatopsia  may  be  observed  in  some  cases  ;  the 
viscera  do  not  seem  to  be  implicated,  but,  on  the  contrary,  ovarian 
hyperiiesthesia  is  observed  on  the  anaesthetic  side.  If  paresis  or 
contracture  supervenes,  it  shows  itself  on  the  affected  side.  The 
hemianiBsthesia  is  mostly  permanent,  bvit  presents  variations  in  degree, 
and  in  the  intensity  of  its  phenomena,  some  of  which  are  also  liable 
to  fluctuate.  Patients  may  be  quite  unaware  of  the  existence  of  this 
symptom.  Chai'cot  attaches  great  importance  to  ovarian  hyperfesthesia 
or  ovarialgia  in  cases  of  hysteria,  to  which  he  attributes  the  following 
characters: — It  is  indicated  by  pain  in  the  lower  part  of  the  abdomen, 
usually  felt  on  one  side,  especially  the  left,  but  sometimes  on  both,  and 
occupying  the  extreme  limits  of  the  hypogastric  region.  It  may  be 
extremely  acute,  the  patient  not  tolerating  the  slightest  touch  ;  but  in 
other  cases  pressure  is  necessary  to  bring  it  out.  The  ovary  may  be 
felt  to  be  tumefied  and  enlarged.  When  the  condition  is  unilateral,  it 
may  be  accompanied  with  hemiansesthesia,  paresis,  or  contracture  on 
the  same  side  as  the  ovarialgia  ;  if  it  is  bilateral,  these  phenomena  also 
become  bilateral.  Pressure  upon  the  ovary  brings  out  certain  sensa- 
tions which  constitute  the  aura  hysterica,  but  firm  and  systematic 
compression  has  frequently  a  decisive  effect  upon  the  hysterical 
convulsive  attack,  the  intensity  of  which  it  can  diminish,  and  even  the 
cessation  of  which  it  may  sometimes  determine,  though  it  has  no  effect 
upon  the  permanent  symptoms  of  hysteria  (Charcot).  The  bladder  or 
rectum  may  be  affected  as  regards  their  sensations  in  cases  of  hysteria, 
leading  to  great  accumulation  of  urine  or  feces,  of  which  the  patient  is 
not  aware. 

c.  Motor.  Voluntary  movements  are  generally  defective  in  the 
hysterical  state,  and  the  power  of  the  will  over  the  muscles  is  weakened; 
while  all  kinds  of  involuntary  movements  are  exaggerated  and  very 
readily  excited,  namely,  those  due  to  emotions,  ideas,  sensations,  reflex 
irritation,  and  organic  causes.  The  patient  starts  suddenly  from  any 
slight  disturbance,  I'ushes  about  under  the  influence  of  some  notion  or 
other,  and  does  various  other  silly  acts.  Spasmodic  movements  or  fixed 
rigidity  of  different  muscles  are  not  uncommonly  observed,  independent 
of  fits  of  hysteria ;  while  cramps  are  very  common,  as  well  as  spasms 
of  internal  organs.  Occasionally  some  form  of  motor  paralysis  is 
noticed  ;  generally  it  follows  a  hysterical  paroxysm,  and  is  limited  to 
one  limb,  or  more  often  to  a  part  of  it,  but  may  be  more  or  less  hemi- 
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plegic,  paraplegic,  or  even  general  in  its  distribution.  As  a  rule  sen- 
sation is  not  impaired  in  the  paralyzed  part ;  the  paralysis  is  incomplete  ; 
nutrition  is  not  at  all  impaired,  or  only  slightly  after  long  duration  of 
the  paralysis  ;  while  electric  irritability  is  usually  unaffected,  though 
electric  sensibility  may  be  lessened,  and  now  and  then  both  are 
diminished.  Sometimes  rigid  flexion  of  one  or  more  joints  is  observed, 
difficult  to  overcome,  which  is  evidently  pai'tly  due  to  voluntary  opposi- 
tion on  the  jiart  of  the  patient,  and  when  it  is  overcome  the  limb 
rapidly  assumes  its  former  position,  sometimes  flying  back  with  a 
sudden  spring  or  jerk.  Hysterical  paralysis  is  liable  to  rapid  changes, 
and  may  cease  suddenly.  Under  chloroform  it  completely  disappears, 
and  power  is  restored.  The  important  diagnostic  marks  of  hysterical 
hemiplegia  are  that  it  is  usually  incomplete  ;  that  the  tongue  and  face 
are  rarely  involved,  though  there  may  be  jitosis  ;  that  the  manner  of 
walking  is  different  from  that  charactei'istic  of  ti'ue  hemiplegia,  there 
being  merely  a  dragging  of  the  leg  without  any  swinging  movement, 
while  the  toes  are  raised  ;  and  that  when  the  patient  is  made  to  bend 
forward,  the  arm  is  held  back.  In  Jii/sterical  paraplegia  also  the 
paralysis  is  i-arely  complete,  and  one  leg  is  more  affected  than  the  other, 
generally  the  left ;  movement  of  the  limbs  can  often  be  readily  per- 
formed in  the  recumbent  posture,  but  when  an  attempt  is  made  to 
walk,  tlie  patient  being  well-supported  on  either  side,  all  power  and 
control  over  the  muscles  seem  to  be  gone,  and  she  falls  if  the  support 
is  removed,  but  generally  manages  to  recover  herself  suddenly  when  near 
the  ground.  The  patellar-reflex  is  often  exaggerated,  and  ankle-clonus 
may  temporarily  he  developed.  The  bladder  and  rectum  are  usually 
unaffected.  Aphonia  is  a  frequent  symptom  in  hysteiical  patients, 
resulting  from  laryngeal  paralysis.  Here  there  is  no  alteration  in  the 
quality  of  the  voice  as  a  rule,  but  it  becomes  a  mere  whisper,  and  if  the 
patient  is  asked  to  make  an  effort  to  speak,  even  the  power  of  whisper- 
ing may  be  lost.  Cough  is,  however,  attended  with  the  usual  sound. 
This  aphonia  often  comes  on  and  disappears  with  I'emarkable  suddenness, 
especially  under  the  influence  of  a  strong  emotion.  Some  hysterical 
patients  refuse  even  to  attempt  to  speak.  A  curious  enlargement  of 
the  abdomen  is  observed  sometimes,  constituting  the  so-called  pJiantom 
tumour.  This  region  presents  a  symmetrical  prominence  in  fi'out,  often 
of  large  size,  with  a  constriction  below  the  margin  of  the  thorax  and 
above  the  pubes.  The  enlargement  is  quite  smooth  and  uniform  ;  soft ; 
very  mobile  as  a  whole  from  side  to  side*  somewhat  resonant  but  vari- 
able on  percussion ;  and  not  painful.  Vaginal  examination  gives 
negative  results  ;  and  under  chloroform  the  prominence  immediately 
subsides,  returning  again  as  the  patient  regains  consciousness. 

Most  hysterical  patients  are  out  of  health,  many  of  them  being  weak 
and  anaemic.  It  is  a  remarkable  fact,  however,  that  even  when  they  eat 
but  a  vei-y  small  amount,  nutrition  often  does  not  seem  to  fail.  Among 
the  numerous  symptoms  complained  of  or  noticed  in  different  cases 
may  be  mentioned  : — a.  Digestive  disturbances,  especially  flatulence ; 
borborygmi ;  copious  eructations  ;  cardialgia :  depraved  appetite  ; 
fulness  after  food ;  obstinate  constipation  ;  intestinal  colic  or  gastralgia. 
h.  Circulatory  disorders,  many  of  them  due  to  vaso-motor  disturbance,  such 
as  palpitation  ;  tendeiicy  to  syncope ;  epigastric  pulsation ;  throbbing 
of  vessels;  coldness  of  the  extremities;  sudden  flushing  and  heat  of 
the  face.  c.  llespiratory  symptoms,  for  example,  a  sense  of  oppression 
•across  the  chest;  fits  of  hux-ried  and  laboured  breathing;  sometimes 
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assuming  a  very  serious  aspect ;  spasmodic,  irritable,  dry  cough,  of  long 
duration,  and  having  a  peculiar  squeaking,  barking,  or  howling  quality ; 
hiccup ;  and  spitting  of  blood,  d.  Menstrual  disorders,  e.  Disorders  of 
micturition.  There  may  be  great  irritability  of  the  bladder,  with  fre- 
quent micturition ;  or  in  other  cases  dysuria  is  present,  the  urine  being 
retained.  Oliguria  or  even  total  suppression  of  urine  may  be  a  transient 
phenomenon  in  hysterical  cases  ;  and  Charcot  believes  that  hysterical 
ischuria  may  occur  as  a  permanent  symptom,  in  connection  with  which 
repeated  vomitings  take  place,  the  ejected  matters  occasionally,  it  is 
said,  presenting  the  appearance  and  exhaling  the  odour  of  urine,  and 
yielding  on  chemical  analysis  a  certain  quantity  of  urea.  This  condition 
is  not  accompanied  with  any  of  the  signs  of  urtemia.  Many  authorities 
doubt  the  reality  of  its  occurrence,  and  in  most  cases  it  is  unquestionably 
merely  a  pretended  symptom. 

The  exact  grouping  of  the  phenomena  above  described  is  extremely 
variable  in  different  cases,  and  also  in  the  same  case  from  time  to  time. 
The  hysterical  state  may  be  permanent ;  or  it  only  breaks  out  at  intervals, 
with  greater  or  less  intensity.  It  is  in  connection  with  hysteria  that  the 
peculiar  phenomena  supposed  to  arise  from  applying  different  metals  to 
the  surface  of  the  body  has  been  noticed. 

Hystero-epilepsy. — A  few  observations  may  be  made  here  with 
reference  to  the  condition  whicli  has  been  termed  hystero-epilepsy  or 
epileptiform  hysteria.  In  tbis  condition  paroxysms  occur,  characterized 
by  great  intensity  of  the  convulsive  phenomena,  combined  with  certain 
more  or  less  marked  features  which  recall  the  phenomena  of  epilepsy. 
The  cases  thus  denominated  present  various  characters.  1.  In  one 
group,  which  is  the  most  frequent,  the  hysteiical  seizui'es  and  epileptic 
fits  remain  distinct — hystero-epilepsy  ivith  distinct  crises,  and  as  sub- 
divisions of  this  group  Charcot  gives  the  following :— a.  Epilepsy  is  the 
primary  disease,  upon  which  hysteria  becomes  grafted,  most  frequently 
at  the  period  of  puberty,  b.  Epilepsy  is  sujseradded  to  hysteria.  This 
variety  is  much  rarer,  c.  Combinations  of  a  secondary  order — (i.) 
Convulsive  hysteria  coexists  along  with  petit  mal.  (ii.)  Convulsive 
epilepsy  is  superadded  to  some  of  the  phenomena  of  non-convulsive 
hysteria,  such  as  contracture,  anaesthesia,  &c.  2.  In  another  group  the 
attacks  are  of  a  mixed  character — hystero-epilepsy  with  combined  crises. 
This  class  of  cases  is  thus  described  by  Charcot:- — a.  The  mixed  attack 
is  from  the  outset  epileptiform  hysteria,  b.  The  hysterical  aura  always 
constitutes  a  prominent  symptom.  It  occupies  the  abdomen,  being 
generally  of  long  duration,  and  does  not  affect  the  head  from  the  first, 
or  one  of  the  extremities,  as  takes  place  in  epilepsy  with  aura.  c.  In 
the  convulsive  attack  there  is  at  first  an  epileptic  phase— &  sudden 
shriek,  extreme  pallor,  loss  of  consciousness,  a  fall,  distortion  of  the 
features — then  tonic  rigidity  seizes  on  all  the  members.  This  rigidity 
is  rarely  followed  by  the  clonic  convulsions,  bi'ief  in  duration,  limited 
in  oscillation,  predominating  on  one  side  of  the  body.  The  face  may 
become  greatly  tumefied  and  violet-coloured.  There  is  foaming  at  the 
mouth,  and  the  foam  is  sometimes  bloody.  Finally,  general  relaxation 
of  the  muscles  may  follow,  with  coma,  and  stertorous  respiration  during 
a  less  or  greater  length  of  time.  d.  To  this  first  phase  the  clonic  phase 
succeeds.  Then  all  is  hysteria  ;  great  gesticulations,  having  a  purposive 
character,  supervene,  and  sometimes  violent  contortions  are  made, 
characteristic  of  the  most  various  passions,  such  as  terror  or  hatred. 
At  the  same  time  paroxysmal  delirium  breaks  oat.    e.  The  termina- 
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tion  of  the  attack  is  marked  by  sobs,  tears,  laughter,  &c.  These 
different  phases  do  not  always  succeed  each  other  in  so  regular  a 
manner ;  they  get  entangled  occasionally,  and  now  one,  now  the  other 
predominates. 

As  to  the  nature  of  these  hystero-epileptic  seizures,  some  authorities 
regard  them  as  a  mixture  or  combination  of  the  two  complaints — a 
hybrid  composed  half  of  hysteria  and  half  of  epilepsy.  According  to 
another  view,  hysteria  is  the  sole  and  original  disease,  and  the  convul- 
sion, epileptic  in  form,  only  appears  as  an  accessory  element.  This  is 
the  view  Avhich  Charcot  supports  on  the  following  grounds  : — The  epi- 
leptic type  is  never  repi'esented  in  the  seizure-fits,  save  in  an  imperfect 
manner;  there  is  never  any  history  of  petit  mal  or  of  epileptic  vertigo  ; 
and  even  when  the  attacks  are  frequently  i-epeated,  obnubilation  of  the 
intellect  and  dementia  are  never  the  consequences.  Again,  in  rapidly 
succeeding  fits  of  true  epilepsy  the  temperature  rises  quickly  to  a  high 
degree,  accompanied  with  serious  symptoms,  and  often  followed  by  a 
fatal  termination  ;  whereas  in  hystero-epilepsy  the  temperature  rarely 
exceeds  the  normal  standard,  and  the  general  state  of  the  patient  is  not 
of  a  kind  to  inspire  uneasiness,  even  if  the  tits  are  very  numerous,  and 
continue  for  several  days.  In  this  country  hystero-epilepsy  is  certainly 
very  much  less  severe  than  in  France,  and  does  not  present  such  niai'ked 
phases. 

It  will  be  convenient  in  this  connection  also  just  to  allude  to  certain 
curious  nervous  phenomena  occasionally  observed.  1.  Catalepsy. — In 
this  condition  the  will  seems  to  be  cut  off  from  certain  muscles,  and 
whatever  position  the  aifected  part  is  placed  in — for  instance — a  limb,  it 
will  remain  fixed  thus  for  an  indefinite  time.  Catalepsy  may  or  may 
not  be  accom])anied  with  tmconsciousness.  Sensation  is  usually  much 
impaired,  and  may  be  lost.  The  cataleptic  state  is  sometimes  associated 
with  organic  disease  of  the  brain  ;  or  with  serious  organic  visceral 
disease.  2.  Trance. — Here  the  individual  lies  as  if  dead,  being  ghastly 
pale,  circulation  and  respiration  having  almost  ceased.  Persons  in  a 
trance  have  even  been  "  laid  out "  as  dead.  3.  Ecstacy. — The  patient 
pretends  to  see  visions.  Often  this  is  combined  with  ridiculous  dancing 
movements,  such  as  are  practised  by  certain  religious  communities. 

Diagnosis. — Attention  to  the  characters  described  as  pertaining  to 
a  hysterical  paroxysm,  and  the  circumstances  under  which  it  ai-ises, 
will  usually  enable  it  to  be  distinguished  from  epileptic  and  all  other 
kinds  of  fits.  In  women  the  hysterical  state  should  always  be  borne  in 
mind  as  explaining  many  of  the  ailments  of  which  they  complain. 
Among  the  most  important  affections  which  it  may  simulate  are  diseases 
of  the  brain  and  spinal  cord ;  disease  of  the  spinal  column  ;  peritonitis  ; 
abdominal  tumours;  laryngitis  ;  and  diseases  of  joints.  The  general 
signs  of  hysteria  ;  the  absence  of  pyrexia,  or  of  the  characteristic  symp- 
toms belonging  to  the  several  affections  ;  the  peculiar  superficial  nature 
of  any  pain  or  tenderness  present ;  the  characters  of  the  different  kinds 
of  pai'alysis,  as  already  described  ;  and  the  ett'ects  of  the  administration 
of  cliloi-oform,  will  in  most  cases  enable  a  satisfactory  conclusion  to  be 
arrived  at. 

Treatment. — 1.  Of  a  hysterical  fit. — But  little  interference  is  needed 
as  a  rule.  An  important  matter  is  to  get  rid  of  the  numerous  officious 
and  sympathizing  individuals  who  generally  surround  the  patient. 
She  should  be  treated  firmly  but  kindly,  an  endeavour  being  made 
to  gain  her  confidence,  fii'st  ascertaining,  if  possible,  the  cause  of 
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the  fit.  Care  must  be  taken  to  prevent  injury,  and  the  clothe.s  should 
be  loosened  about  the  neck  and  chest.  If  anything  further  is  demanded, 
aifusion  of  cold  water  over  the  face ;  the  application  of  ammonia  to  the 
nostrils  ;  or  the  plan  of  closing-  firmly  the  nostrils  and  mouth  for  an 
instant,  so  that  the  patient  cannot  lireathe,  may  be  resorted  to.  In 
obstinate  cases  a  moderate  faradic  shock  does  no  harm.  If  any  medi- 
cine is  needed,  aromatic  spirit  of  ammonia  with  valerian  or  asafoetida, 
or  foetid  spirit  of  ammonia,  may  be  given.  Charcot  has  revived  the 
treatment  formerly  adopted,  of  making  firm  pressure  over  the  ovarian 
region  to  check  hysterical  fits,  especially  if  they  are  of  a  severe  type,  but 
this  method  frequently  fails  in  this  country. 

2.  Of  the  hysterical  state. — The  management  of  persistent  and  con- 
firmed hysteria  is  often  very  difiicult.  Mental  and  moral  guidance  is 
most  important,  and  the  patient  should  be  taught  to  look  away  from 
herself  and  her  grievances,  and  to  engage  in  some  useful  occupation. 
Any  injurious  habit  must  be  rectified.  Change  of  scene  and  associations, 
especially  with  travelling,  is  often  very  serviceable.  Any  cause  of  dis- 
comfort at  home  or  elsewhere  should  be  removed,  if  possible.  General 
treatment,  directed  to  the  state  of  the  system  and  of  the  blood,  is  often 
most  beneficial ;  attention  being  also  paid  to  diet,  and  to  the  state  of  the 
digestive  organs.  On  no  account  should  hysterical  patients  be  encour- 
aged to  take  alcoholic  stimulants.  Dr.  Weir  Mitchell  introduced  a 
special  method  of  treatment  in  certain  severe  cases  of  hysteria,  which 
has  in  this  country  been  specially  recommended  and  practised  by  Dr. 
Playfair.  It  consists  in  separating  the  patient  entirely  from  her 
friends  and  home  ;  placing  her  under  a  competent  nurse ;  enforcing 
absolute  rest  of  body  and  mind  ;  giving  her  a  large  quantity  of  food ; 
and  employing  massage  or  in  some  cases  faradization  of  the  muscles. 
This  treatment  is  continued  for  some  weeks. 

Various  symptoms  often  call  for  interference  in  hysteria.  Pains 
in  different  parts  are  best  relieved  by  belladonna  or  opium  plasters 
or  liniments  ;  that  about  the  joints  by  warm  poultices  or  fomentations 
sprinkled  with  laudanum.  Hypodermic  injection  of  morphine  may  be 
required.  For  restlessness  and  sleeplessness  one  of  the  bromides  is 
the  best  remedy.  Paralysis  must  be  treated  by  electricity ;  and 
rigidity  counteracted  by  fixing  the  limbs  in  other  positions  by  means 
of  splints  or  other  mechanical  apparatus,  and  by  passive  movements. 
If  necessary,  chlorofoi-m  may  be  used ;  this  agent  may  also  be  employed 
to  get  rid  of  a  "  phantom  tumour."  I  have  in  several  instances  known 
hysterical  aphonia  cared  by  applying  a  small  blister  across  the  larynx,  or 
even  a  stiup  of  belladonna  plaster,  these  probably  acting  by  influencing 
the  imagination  of  the  patient.  In  obstinate  cases  the  vocal  cords  may 
be  galvanized  ;  or  the  patient  may  be  charged  with  franklinic  electricity, 
and  sparks  then  taken  from  over  the  larynx.  It  is  questionable  how  far 
such  drugs  as  asafoetida  and  valerian  are  useful  in  hysteria,  when  used 
as  a  means  of  cure,  except  in  being  very  disagreeable  ;  they  are  valuable, 
however,  as  antispasmodics.  Certain  nervine  tonics  may  be  serviceable  in 
some  cases. 
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Chaptek  LXXXI. 

HYPOCHONDRIASIS. 

Etiology. — The  affection  thus  named  is  in  reality  merely  a  mental 
condition,  chai'acterized  by  inordinate  attention  on  the  part  of  the 
])atient  to  his  own  I'eal  or  supposed  bodily  ailments  and  sensations. 
Adult  males  of  ihe  better  class,  who  have  no  occupation,  are  the  usual 
subjects  of  the  complaint,  but  it  is  not  uncommon  to  meet  with  it  in 
lesser  degrees  among-  working  men  in  out-patient  hospital  practice. 

Symptoms. — As  a  rule  some  actual  disease  sets  up  the  hypochondriacal 
state  originally,  especially  digestive  or  biliary  disorders ;  venereal 
disease ;  or  some  acute  illness.  In  other  instances  the  symptoms  are 
from  the  first  quite  imaginary.  The  precise  symptoms  complained  of 
vary  much,  and  they  are  liable  to  change  from  time  to  time,  or  new 
phenomena  are  added,  for  which  the  hypochondriac  is  ever  on  the  look- 
out. These  patients  generally  present  a  healthy  appearance,  while  they 
sleep  and  perform  their  ordinary  functions  satisfactorily.  In  typical 
cases  they  go  the  round  of  the  "  doctors  "  if  they  can  aft'ord  it ;  take 
any  amount  of  physic,  which  they  want  to  be  always  changing,  being 
particularly  anxious  to  try  any  new  remedy  that  becomes  fashionable  ; 
are  delighted  to  talk  about  their  ailments,  often  making  use  of  scien- 
tific terms ;  consult  every  medical  work  they  can  get  hold  of ;  like  to 
be  examined  again  and  again;  and  are  often  themselves  much  addicted 
to  examining  their  pulse,  tongue,  urine,  and  stools.  They  are  very 
particular  about  their  food  and  drink,  and  often  as  to  their  dress  and 
general  "  get-up."  Hydropathic  and  similar  establishments,  as  well  as 
districts  famed  for  mineral  waters,  are  favourite  places  of  resort  for 
hypochondriacs.  Their  moral  character,  and  theii  feelings  towards 
friends  remain  unaltei'ed.  These  cases  are  always  very  difficult  to  im- 
prove, being  frequently  quite  incurable.  Ultimately  they  may  become 
wretched  misanthi-opes,  and  exclude  themselves  from  all  society.  In 
the  less  pronounced  cases  hypochondriacs  merely  fix  their  attention  on 
one  or  more  symptoms,  and  cannot  be  persuaded  that  these  are  not  due 
to  some  serious  disease.  The  condition  named  agoraphobia  may  be 
regarded  as  a  form  of  hypochondriasis,  in  which  the  patient  dreads 
being  out  in  the  streets  alone,  and  cannot  go  into  the  midst  of  any  public 
gathering. 

Treatment. — The  main  point  in  treating  hypochondi-iacs  is  for  the 
]3ractitioner  to  try  to  acquire  some  control  over  them,  and  to  make  them 
believe  in  him,  by  investigating  their  case  properly,  and  showing  that 
he  takes  an  interest  in  and  thoroughly  understands  it.  They  cannot  be 
talked  out  of  their  ailments,  but  kind  and  judicious  reasoning  may 
often  do  much,  and  they  should  be  urged  to  take  off  their  attention  from 
their  symptoms,  to  mingle  in  society,  travel,  or  otherwise  occupy  them- 
selves. Attention  must  be  paid  to  bathing,  exercise,  and  other  modes  of 
promoting  the  general  health.  The  diet  and  state  of  the  digestive 
organs  should  also  be  regulated.  As  to  medicines,  something  has 
generally  to  be  administered  to  hypochondriacs,  and  the  best  plan  is 
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just  to  treat  the  prominent  symptoms,  taking  care  not  to  give  anything 
that  can  do  harm.  It  is  often  very  useful  to  send  such  subjects  to  hydro- 
pathic institutions  or  mineral  spas,  chiefly  on  account  of  the  change  they 
experience,  and  the  society  they  meet. 


Chapter  LXXXII. 

CHOREA— ST.  VITUS'S  DANCE. 

Etiology  and  Pathology. — Many  views  have  been  advanced  as  to  the 
nature  of  the  complaint  named  chorea,  but  only  the  most  important  of 
these  views  can  be  alluded  to  here. 

No  morbid  appearances  have  yet  been  acknowledged  as  charactei'istic 
of  chorea.  Dr.  Dickinson  has  described  the  morbid  appearances 
observed  in  several  fatal  cases  as  widely-spread  symmetrical  hyperaemia 
and  its  consequences,  affecting  the  nervous  centres,  but  especially  the 
ganglia  at  the  base  of  the  brain  and  the  spinal  cord,  particularly  the 
upjaer  part  of  the  latter,  and  the  posterior  and  lateral  poi'tions  of  its  grey 
matter.  The  hyperaemia  was  most  marked  in  the  ai'teries,  and  its  effects 
become  apparent  according  to  the  duration  of  the  disease,  namely, 
haemorrhages,  peri-arterial  exudations  and  degenei^ations,  and  spots  of 
.sclerosis  in  chronic  cases.  To  this  increased  vascularity  and  its  conse- 
quences Dr.  Dickinson  would  attribute  the  phenomena  of  chorea, 
localizing  the  di.s4urbance  chiefly  in  the  spinal  cord.  He  considers  it  as 
mainly  produced  by  causes  belonging  to  two  classes,  namely,  the  rheu- 
matic condition ;  and  various  kinds  of  irritation,  mental  and  reflex,  in 
connection  with  the  nervous  system.  He  regards  the  lesions  as  points 
of  irritation,  calculated  to  excite  nervous  functions  unduly,  and  thus  to 
lead  to  muscular  excitement. 

A  theory  which  was  first  started  by  Kirkes,  and  which  is  supported 
by  Hughlings  Jackson,  Broadbent,  and  others,  atti'ibutes  certain  cases 
of  chorea  to  minute  emboli,  which  are  conveyed  from  vegetations  on  the 
valves  of  the  heart,  and  become  lodged  in  the  small  vessels  of  the  con- 
volutions near  the  coi^pora  striata  and  optic  thalami ;  or  in  these  centres 
themselves,  and  other  neighbouring  parts  of  the  brain.  Broadbent 
localizes^  the  mischief  in  the  corpora  striata  ;  Jackson  in  the  adjoining 
convolutions.  Bastian  regards  the  plugs  as  being  of  the  nature  of  thrombi, 
which  are  formed  of  accumulations  of  white  corpuscles.  As  a  conse- 
quence impaired  nutrition  of  the  affected  nerve-centi'es  results,  leading 
to  disturbance,  but  not  to  complete  abolition  of  their  functions.  The 
embolic  theory  is  believed  especially  to  apply  to  those  cases  in  which 
chorea  accompanies  acute  rheumatism. 

Another  view  adopted  with  regard  to  the  pathology  of  chorea  is  that 
it  is  entirely  a  functional  disorder,  affecting  the  motor  centres  or  the 
spinal  cord. 

With  regard  to  the  exciting  causes  of  chorea*  cases  of  this  disease 
come  mainly  under  three  categories,  according  as  they  are  associated 
with  (1)  acute  rheumatism  ;  (2)  some  mental  shock  or  emotional  dis- 
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order,  especially  a  sudden  fright ;  (3)  an  ansemic  conditioia  of  the  blood 
and  general  deljility.    Each  of  these  demands  brief  consideration. 

The  relation  of  chorea  to  rheumatism  is  now  generally  recognized,  but 
different  observers  have  come  to  very  different  conclusions  as  to  the 
frequency  and  importance  of  this  relationship.  Thus  Dr.  Stephen 
Mackenzie,  from  an  analysis  of  seventy-two  cases,  found  "that  rheuma- 
tism had  pre-existed  in  nearly  half  the  cases,  and  that  there  were  strong- 
grounds  for  believing  that  it  had  been  an  antecedent  in  a  very  much 
largei"  propoi'tion  of  cases."  On  the  other  hand,  Dr.  Sturges  concludes 
that  "  chorea  has  nothing  to  do  with  rheumatism  in  three-fourths  of  the 
cases;"  and  "that  acute  articular  rheumatism,  although  rare  in  the 
history  of  chorea,  occurs  in  such  association  with  it  as  to  justify  the 
assumption  of  some  direct  relationship  existing  in  a  very  small  proportion 
of  examples,  but  that  no  such  connection  can  be  asserted  on  behalf  of 
rheumatism  generally."  As  this  writer  states,  however,  "  until  we  agree 
upon  the  particular  signs  and  symptoms  which  are  to  be  accepted  as 
valid  evidence  of  rheumatism,  Ave  have  no  common  factors  to  deal  with, 
and  may  e.xpect  the  remarkable  discrepancies  in  results  which  actually 
appear."  It  is  commonly  believed  that  rheumatism  in  children  often 
occurs  without  any  of  the  usual  prominent  symptoms,  or  that  these  are 
very  slight.  Certainly  there  may  be  endocarditis  or  pericarditis  with 
choreic  symptoms  and  a  high  temperature,  and  no  joint-symjitoms.  As 
already  stated,  embolism  is  supposed  to  be  the  usual  cause  of  chorea 
associated  with  acute  rheumatism. 

Mental  or  psychical  disturbance  is  a  very  common  cause  of  chorea,  atid 
fright  is  of  peculiar  frequency  in  this  relationshij:).  Dr.  Sturges  affirms 
that  psychical  disturbance  far  outweighs  all  other  immediate  causes  of 
chorea  put  together ;  and  asserts  that  two-thii'ds  of  the  cases  analyzed 
were  due  to  fright,  or  something  allied  to  fright.  This  observer  thinks 
that  there  are  many  causes  of  mental  distress  which  are  not  revealed  in 
the  history  of  the  patients.  Chorea  may,  however,  be  produced  by  other 
emotional  disorders  besides  fright ;  and  it  may  also  be  mentioned  in 
this  connection  that  the  complaint  jnay  arise  from  imitation,  when 
children  associate  with  others  who  are  suffering  from  it.  This  class  of 
causes  acts  most  readily  upon  those  who  are  weak  and  anaemic. 

In  some  instances  chorea  cannot  be  traced  to  any  definite  cause,  and 
must  be  attributed  merely  to  marked  ansemia  and  general  debility.  Tlie 
complaint  is  referred  by  some  writers  to  a  certain  definite  ch  ange  in  the 
blood,  and  they  consider  that  it  is  allied  to  the  acute  specific  diseases. 

Amongst  individual  causes  to  whicli  chorea  has  been  attributed,  are 
slight  local  disease  or  hasmorrhage  in  connection  with  the  nerve-centres  ; 
disease  of  the  cerebral  vessels ;  injury  to  the  head  or  to  some  local 
nerve;  reflex  irritation  from  different  sources,  such  as  worms  or  painful 
dentition  ;  masturbation;  menstrual  dei'angements  ;  and  pregnancy. 

There  are  some  important  predisposing  causes  of  chorea,  nainely,  the 
female  sex;  early  age,  especially  from  5  to  15  ;  the  period  of  sexual 
development ;  hereditary  tendency  to  various  neuroses  ;  a  nervous  tem- 
perament probably,  and  Dr.  Sturges  has  shown  that  whooping-cough 
has  more  than  double  the  frequency  in  choreic  children  that  it  has  in 
others  ;  bad  living  and  unfavourable  hygienic  conditions,  with  consequent 
imperfect  nutrition  ;  a  recent  attack  of  some  acute  lowering  illness  ;  and 
a  damp  or  cold  climate  or  season.  Anomalous  choreiform  movements 
may  occur  at  any  period  of  life,  in  connection  with  vai'ious  organic 
cerebral  diseases.    Certain  movements  observed  in  children,  and  also  in 
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adults,  are  merely  the  result  of  a  bad  habit,  such  as  frequent  closure  of 
the  eye-lids,  or  twitching  of  the  mouth. 

Symptoms. — Chorea  is  characterized  by  peculiar  persistent  involuntary 
movements  of  various  muscles,  partaking  of  the  character  of  clonic  spasms; 
with  loss  of  control  over  voluntary  actions,  the  influence  of  the  will  over 
the  muscles  being  diminished,  while  co-ordinating  power  is  also  impaired. 
The  complaint  generally  i-uns  a  definite  course,  though  of  variable 
duration;  the  symptoms  setting  in  gradually;  reaching  their  height 
in  about  two  or  three  weeks,  at  which  they  remain  more  or  less  stationary 
for  a  variable  time  ;  and  then  subsiding.  Sometimes,  however,  chorea  per- 
sists as  a  chronic  condition.  The  fii'st  signs  which  attract  notice  are  that 
the  patient  seems  restless  and  fidgety,  cannot  keep  quiet,  jerks  one  of  the 
limbs  about  occasionally,  halts  or  drags  one  of  the  legs  in  walking,  makes 
grimaces,  performs  various  acts  awkwardly,  or  drops  and  breaks  things. 
Dr.  Sturges  gives  the  following  as  the  order  in  which  the  several 
muscular  groups  yield  to  chorea: — The  hands  most,  the  right  hand,  the 
left  arm,  the  face,  the  left  hand,  the  arms,  the  right  arm,  the  legs,  the  left 
leg,  the  right  leg.  He  concludes  that  "  the  muscles  chiefly  affected  by 
chorea  are  the  same  which  are  devoted  to  the  higher  intellectual  uses, 
and  such  as  children  have  but  imperfectly  acquired  the  use  of ; "  and 
"  hence  the  parts  selected  by  chorea  are  not  those  which  depend  upon  a 
common  motor  centre,  but  those  which  habitually  combine  in  purposeful 
and  emotional  movements." 

The  phenomena  of  chorea,  when  the  disease  is  established,  are  very 
characteristic.  The  term  "  insanity  of  the  muscles  "  has  been  appropri- 
ately applied  to  the  absurd,  disoi'derly,  involuntary  movements  which 
are  observed.  As  a  rule  they  are  moderate  in  intensity,  and  not  pain- 
ful;  they  exhibit  great  variety  in  combination,  being  not  mere  jerks  of 
the  muscles,  but  more  like  restless  movements  indicating  complex  co- 
ordinations, and  often  conveying  an  idea  of  pui'pose  or  design.  The 
head  is  moved  about  in  various  directions  ;  the  face  exhibits  all  sorts  of 
ridiculous  smiles,  frowns,  and  grimaces  ;  the  tongue  is  often  thrust  out 
and  coiled  and  then  withdrawn  again,  or  pushed  into  the  cheek,  or  drawn 
into  the  throat,  as  if  an  attempt  were  being  made  to  swallow  it.  The 
shoulders  are  jerked  up  and  the  arms  thrown  about,  while  various 
fidgety  movements  are  carried  on  with  the  hands  and  fingers.  The  legs 
are  frequently  unaffected,  being  in  all  cases  much  less  disturbed  than 
the  arms.  Respiratory  movements  are  infrequent,  jerky,  and  irregular, 
the  natural  relations  of  the  abdominal  and  thoracic  movements  being 
perverted  during  breathing ;  sometimes  there  is  a  dry  nervous  cough  or 
grunting  sound.  It  does  not  often  happen  that  the  muscles  of  the  trunk 
seem  to  be  much  affected,  but  choreic  patients  are  usually  unable  to  sit 
or  lie  quietly  for  any  length  of  time.  The  muscles  of  the  larynx  are 
rarely  implicated,  those  of  the  pharynx  never.  Very  commonly  these 
involuntary  movements  commence  and  are  more  marked  on  one  side 
than  the  other  ;  or  they  may  be  entirely  unilateral — hemichorea,  or  even 
confined  to  one  limb.  They  are  much  intensified  by  attention  being 
directed  to  them,  as  well  as  under  the  influence  of  emotion.  A  strong 
effort  of  the  will  or  a  deep  inspiration  may  temporarily  control  them, 
but  they  become  worse  afterwards.  During  sleep  they  cease,  but  may 
be  excited  under  the  influence  of  dreams. 

The  want  of  control  over  the  voluntary  movements  is  seen  in  every 
act  which  the  patient  performs,  such  as  walking,  holding  out  the  hand, 
putting  anything  to  the  mouth,  eating  or  drinking,  smiling,  attempting 
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to  take  hold  of  or  to  carry  any  object,  whicli  is  generally  allowed  to  fall 
or  is  thrown  down.  Articulation  is  commonly  indistinct  and  jerky. 
Mictm-ition  may  be  difficult,  on  account  of  the  jeiking  of  certain 
muscles.  The  sphincters  are  never  affected.  The  muscles  are  in  a  state 
of  decided  weakness,  amounting  to  slight  paresis.  A  sense  of  fatigue 
and  nervous  exhaustion  is  usually  experienced  ;  while  aching  in  the 
limbs,  headache,  and  pains  in  the  back  are  often  complained  of.  The 
expression  seems  to  point  to  some  degree  of  mental  defect,  but  this  is 
mainly  due  to  the  movements  of  the  muscles  of  the  face,  though  in 
many  cases,  especially  if  the  disease  is  of  long  duration,  the  intellectual 
faculties  become  somewhat  obscured. 

The  genernl  health  is  almost  always  below  par,  anaemia  being  often  a 
prominent  feature  in  cases  of  chorea.  Temperature  is  normal  unless 
tlie  disease  is  associated  with  some  pyrexial  condition.  The  digestive 
organs  are  out  of  order  in  many  cases.  The  urine  is  usually  concen- 
trated at  lirst ;  contains  excess  of  urea ;  and  frequently  deposits  urates 
abundantly,  as  well  as  oxalates  and  phosphates  sometimes. 

The  state  of  the  heart  in  chorea  requires  special  consideration.  In  all 
cases  of  chorea  it  is  desirable  to  examine  this  organ  every  day,  if  practi- 
cable. There  are  differences  of  opinion  as  to  the  cardiac  phenomena 
observed  in  this  disease,  as  well  as  with  regard  to  their  explanation. 
Dr.  Sturges  states  that  the  commonest  heart  symptom  is  increased 
frequency.  In  many  cases  the  cardiac  action  is  easily  disturbed,  and  it 
may  be  irregular.  With  respect  to  the  physical  signs,  in  a  certain  pro- 
portion of  cases  the  heart-sounds  are  merely  modified,  and  there  is  no 
distinct  murmur.  The  most  frequent  and  important  sign,  however,  is  a 
murmur  of  some  kind,  and  Dr.  Stephen  Mackenzie  found  that  this  was 
present  in  54'26  per  cent,  of  the  cases  analyzed  by  him.  The  murmur 
infinitely  most  common  is  mitral  systolic,  but  occasionally  a  double 
murmur  is  heard  in  connection  with  the  mitral  orifice,  and  still  more  rarely 
it  is  simply  pree-systolic.  Sometimes  there  is  a  basic  systolic  murmur. 
In  markedly  anajmic  cases  an  antemic  murmur  is  heard.  With  regard 
to  the  explanation  of  the  murmurs,  and  the  mitral  systolic  murmur  more 
especially,  in  a  large  proportion  of  cases  they  are  due  to  organic  mischief 
from  endocarditis,  and  are  persistent.  This  is  generally  believed  to  be 
of  a  rheumatic  nature  ;  and  in  fatal  cases  of  chorea,  ■post-mortem  exami- 
nation has  usually  demonstrated  the  existence  of  definite  morbid  condi- 
tions accounting  for  the  murmur.  In  some  cases,  however,  mitral  systolic 
murmur  is  not  associated  with  organic  mischief,  but  is  an  inorganic 
murmur,  and  different  explanations  have  been  given  of  the  regurgita- 
tion under  these  circumstances.  Thus  it  has  been  attributed  to  irregu- 
lar or  spasmodic  action  of  the  musculi  papillares  ;  to  fatigue-paresis  on 
the  part  of  these  muscles,  so  that  the  valves  do  not  close  properly  ;  or  to 
a  weakened  condition  of  the  cardiac  muscular  walls,  so  that  temporary 
dilatation  occurs,  and  consequent  enlargement  of  the  mitral  orifice  with 
regurgitation.  It  is  also  supposed  that  in  some  instances  a  murmur 
may  disappear,  owing  to  recent  lymph  being  washed  away  or  absorbed. 
Dr.  Sturges  does  not  attribute  the  cardiac  mischief  usually  to  acute 
rheumatism,  but  to  the  fact  that  choi'ea  affects  the  heart  along  with 
other  muscles  which  are  influenced  by  emotion.  Dr.  Dickinson  has 
advanced  the  opinion  that  endorcarditis  may  be  the  consequence  of 
chorea,  being  brought  about  by  the  irregular  action  of  the  heart. 

Cases  of  chorea  are  occasionally  met  with  in  which  the  symptoms 
])resent  an  extremely  acute  and  aggravated  character,  the  spasmodic 
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movements  being  excessively  violent  and  constant,  and  extending 
throughout  the  body.  The  patient  is  unable  to  swallow  or  to  perform 
any  voluntary  act,  and  becomes  greatly  distressed  and  exhausted,  sleep 
being  rendered  impossible.  Death  ensues  if  the  movements  do  not 
abate,  often  preceded  by  adynamic  symptoms,  delirium,  or  coma,  but 
the  intellect  may  be  clear  almost  to  the  last.  Two  such  fatal  cases, 
occurring  in  girls  about  the  period  of  puberty,  have  come  under  my  notice, 
and  at  this  period  these  violent  attacks  are  usually  noticed ;  similar 
attacks  have  been  observed  in  connection  with  parturition. 

Diagnosis. — The  symptoms  of  well-marked  chorea  are  so  characteristic, 
that  it  is  scarcely  possible  to  make  a  mistake  in  diagnosis,  and  therefore 
no  special  remarks  need  be  made  on  this  subject. 

Prognosis. — Chorea  almost  always  terminates  in  recovery,  except 
when  it  assumes  the  severe  form  alluded  to  above.  No  definite  opinion 
as  to  duration  should  be  given.  The  circumstances  favourable  to  a 
speedy  recovery  are  that  the  disease  is  due  to  some  condition  which  is 
amenable  to  treatment ;  that  this  is  commenced  at  an  early  period ;  and 
that  the  patient  can  be  placed  under  proper  sanitary  conditions.  The 
danger  of  the  development  of  some  cardiac  complication  should  always 
be  borne  in  mind,  and  the  establishment  of  permanent  heart-mischief. 
Chorea  greatly  increases  the  danger  from  acute  rheumatism. 

Trbatjient. — It  is  difficult  to  estimate  the  value  of  remedies  in  the 
treatment  of  chorea,  as  the  complaint  usually  tends  towards  spontaneous 
cure.  The  indications  which  should  be  primarily  attended  to  are : — 
1.  To  get  rid  of  any  obvious  causes  which  have  originated  the  complaint, 
as  well  as  of  any  reflex  disturbance.  2.  To  regulate  carefully  the  diet 
and  the  state  of  the  digestive  organs,  especially  maintaining  a  fi'ee  action 
of  the  bowels.  3.  To  improve  the  general  health  and  quality  of  the 
blood,  by  nutritious  food ;  proper  hygienic  conditions  ;  change  of  air ; 
cold  or  tepid  bathing,  or  the  douche,  especially  applied  over  the  back, 
with  friction  afterwards ;  and  the  administration  of  some  preparation  of 
iron,  particularly  if  the  patient  is  aneemic.  Many  cases  do  remarkably 
well  under  the  use  of  ferruginous  preparations,  especially  the  peroxide, 
tincture  of  percliloride,  ammonio-citrate,  or  carbonate.  A  great  many 
supposed  specifics  have  been  introduced  for  the  cure  of  chorea,  the  chief 
of  these  including  salts  of  zinc  ;  liquor  arsenicalis ;  tincture  of  bella- 
donna ;  conium  juice ;  hydrate  of  chloral ;  tincture  of  cannabis  indica ; 
hypophosphites ;  Calabar  bean  in  the  form  of  powder,  extract,  or  tinc- 
ture ;  a  combination  of  morphine  with  strychnine  ;  physostigmine  ;  and 
chloroform  by  inhalation  twice  or  thrice  daily.  From  personal  ex- 
perience I  do  not  think  that  any  one  of  these  remedies  is  applicable  for 
all  cases,  but  one  or  other  of  them  may  be  found  of  service  in  different 
instances.  The  application  of  ice  to  the  spine  ;  the  passage  of  a  slight 
constant  galvanic  current  along  this  region  ;  and  subcutaneous  injection 
of  curare,  are  among  other  special  modes  of  treatment  which  have 
been  advocated.  The  movements  may  often  be  diminished  by  proper 
discipline,  and  are  greatly  improved  by  gymnastic  exercises.  When 
chorea  comes  under  treatment  in  its  very  early  stage,  some  practitioners 
believe  that  they  can  check  its  course  by  exciting  a  free  action  of  the 
skin  by  means  of  warm  or  hot-air  baths,  followed  by  saline  medicines,  or 
by  small  doses  of  tartar  emetic.  Others  employ  emetics  at  the  outset. 
Should  sleep  be  much  disturbed,  some  hypnotic  must  be  given.  If  the 
movements  are  vei-y  severe,  it  will  be  well  to  let  the  patient  sleep  on  an 
iiir-bed  or  water-bed.    Chorea  complicating  acute  rheumatism  usually 
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needs  no  special  treatment.  Those  dangerous  cases  in  which  the  move- 
ments are  extremely  violent  are  but  little  amenable  to  any  treatment. 
Inhalation  of  chloroform  ;  subcutaneous  injection  of  morphine,  or, 
perhaps,  of  cux-are  ;  and  supporting  the  patient,  enemata  being  employed 
if  necessary,  seem  to  me  the  most  reliable  measures  to  be  adopted  in 
such  cases.  Drs.  Goodhart  and  Phillips  have  treated  successfully  some 
cases  of  acute  chorea  by  massage  and  free  administration  of  nourish- 
ment. 


Chapter  LXXXIII. 

TETANUS— LOCK-JAW. 

Etiology  and  Pathology. — Though  almost  always  of  traumatic  origin, 
and  therefore  occurring-  in  surgical  practice,  a  brief  description  of 
tetanus  is  needed  in  this  work,  as  it  occasionally  comes  under  the  notice 
of  the  physician  as  an  idiopathic  affection,  I'esulting  fx'om  a  person  being 
exposed  to  cold  or  wet,  sleeping  on  dam^J  ground,  or  becoming  chilled 
when  perspiring ;  or  attacking  infants  soon  after  birth.  It  is  probably  a 
functional  disorder  of  the  spinal  cord,  depending  upon  peripheral  nerve- 
irritation,  which  leads  to  reflex  disturbance.  The  condition  of  the  cord 
has  been  generally  regarded  as  one  of  undue  excitation,  but  Dr.  Ringer 
and  Dr.  Murrell  believe  that  it  is  in  a  depressed  state.  Certain  morbid 
appearances  have  been  described  in  the  spinal  cord,  but  they  cannot  in 
the  present  state  of  knowledge  be  said  to  be  at  all  characteristic  of 
tetanus.    The  disease  has  been  attributed  to  specific  bacilli. 

Symptoms. — The  peculiar  features  of  tetanus  are  persistent  tonic 
spasm  or  rigidity  of  the  muscles  ;  with  extremely  painful  paroxysms  of 
cramp  occurring  at  intervals.  The  patient  first  complains  generally  of 
pain  and  stiffness  behind  the  neck,  which  increases  until  the  mascles 
of  this  part  become  fixed,  the  head  being  drawn  back.  Then  trismus  or 
lock-jaw  sets  in,  and  swallowing  becomes  difficult.  Next  the  rigidity 
extends  to  the  muscles  of  the  trunk;  and  finally  all  the  voluntary 
mascles  may  become  involved,  excejit  those  of  the  hands,  eye-balls,  and 
tongue.  They  feel  hard,  tense,  knotted,  and  rigid.  The  body  is 
generally  curved  backwards — opisthotonos  ;  but  may  be  rigidly  stretched 
out — orthotonos  ;  bent  forwards — emprosthotonos  ;  or  laterally — plenro- 
sthotonos.  A  very  painful  feeling  of  constriction  is  experienced  in  the 
epigastrium,  shooting  towards  the  back.  Soon  pai-oxysms  of  painful 
spasm  comnience,  at  first  slight  and  occurring  at  long  intervals,  l)ut 
becoming  rapidly  more  frequent,  intense,  and  prolonged,  so  that  they 
are  excited  by  any  slight  disturbance,  such  as  a  touch  oi-  a  noise,  or 
even  come  on  spontaneously,  at  last  being  almost  constant.  During  these 
fits  the  jiatient  experiences  great  distx'ess  and  suffering  ;  the  muscles 
stand  out  and  become  extremely  hard,  and  the  back  is  often  so  curved 
that  only  the  head  and  heels  touch  the  bed ;  the  countenance  presents 
the  "  risus  sardonicus,"  and  has  a  peculiar  aged  expression,  combined 
with  that  of  intense  anguish.  Breathing  is  arrested,  owing  to  the 
fixation  of  the  respiratory  muscles,  this  causing  an  extreme  feeling  of 
oppression  and  impending  suffocation,  but  the  act  of  respiration  is 
comparatively  free  in  the  intervals.    The  voice  is  weak.    During  the 
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attacks  there  is  much  heat  and  sweating  ;  and  the  pnlse  is  very  frequent 
and  small.  Soon  it  becomes  impossible  for  the  patient  to  swallow  any- 
thing, though  often  feeling  very  hungry  and  thirsty  ;  while  the  mouth 
is  clogged  with  viscid  mucus.  Sleep  is  entirely  prevented.  There  are 
no  head-symptoms,  and  the  intellect  remains  undisturbed.  The  pupils 
are  dilated.  Cutaneous  sensation  is  not  affected,  but  there  is  increased 
reflex  excitability.  The  power  over  the  sphincters  is  retained  ;  con- 
stipation is  generally  present,  and  micturition  is  often  difficult.  Death 
is  a  very  frequent  termination,  either  from  sudden  or  gradual  apncea; 
from  asthenia,  in  consequence  of  exhaustion  and  want  of  support  ;  or 
from  both  causes  combined.  The  temperature  in  many  cases  rises  to  a 
very  high  degree  before  death,  and  continues  to  ascend  after  death. 
Recovery  occasionally  takes  place  in  cases  of  tetanus,  but  convalescence- 
is  very  slow.  Temporary  remissions  not  uncommonly  occur,  which  are 
apt  to  mislead  as  to  the  ultimate  issue.  Tetanus  now  and  then  assumes 
a  somewhat  chronic  course.  It  is  usually  less  acute  in  its  progress  when 
idiopathic  than  when  traumatic. 

Diagnosis. — Strychnine-poisoning  is  the  chief  condition  with  which 
tetanus  is  likely  to  be  confounded  ;  for  their  distinctions  reference  must 
be  made  to  toxicological  works.  The  complaint  might  possibly  be  mis- 
taken for  hydrophobia  ;  for  acute  spinal  meningitis  ;  or  for  certain  cases 
of  hysteria. 

Prognosis  is  extremely  grave  in  tetanus,  as  may  be  gathered  from 
what  has  been  previously  stated,  but  the  disease  is  not  necessarily 
fatal. 

Treatment. — The  only  measures  which  seem  to  me  of  any  service  in 
idiopathic  tetanus  are  to  use  warm,  vapour,  or  hot-air  baths  freely  ;  to- 
administer  large  doses  of  hydrate  of  chloral,  or  subcutaneous  injections, 
either  of  morphine,  curare,  or  nicotine ;  to  relieve  the  spasms  by 
inhalation  of  chloroform  ;  and  to  support  the  patient  by  means  of  liquid 
nourishment  and  stimulants,  administered  in  the  form  of  enemata  when 
they  cannot  be  swallowed.  All  sources  of  disturbance  must  be  removed, 
and  the  patient  kept  perfectly  quiet.  The  application  of  ice  to  the  spine 
has  been  recommended,  but  in  one  case  which  came  under  my  observation 
no  good  effects  whatever  resulted  from  its  employment. 


Chapter  LXXXIV. 
TETANY 

The  complaint  named  tetany  is  a  form  of  neurosis,  attended  with  idio- 
pathic muscular  spasms,  which  has  of  late  years  come  into  prominence, 
and  which  therefore  calls  for  brief  notice. 

Etiology  and  Pathology. — The  causation  of  tetany  is  very  uncertain, 
and  it  cannot  be  traced  to  any  definite  lesions  in  any  part  of  the  nervous 
system.  Females  suffer  more  than  males  ;  and  the  complaint  is  most 
common  from  15  to  30  years  of  age,  but  may  occur  in  older  persons,  and 
is  not  unfrequent  in  children  or  young  infants.  It  seems  to  be  much 
more  prevalent  in  France  than  in  England.  The  neurotic  temperament 
predisposes  to  tetany ;  as  well  as  constitutional  disturbance  or  general 
weakness  from  various  causes,  such  as  bad  feeding,  dentition,  acute 
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■diseases,  chronic  diarrhoea,  tlie  establishment  of  menstruation,  pregnancy, 
■or  excessive  lactation.  The  chief  exciting  causes  of  tetany  are  said  to  be 
emotional  distvirbance  ;  exposure  to  cold  and  damp  ;  and  diarrhoea.  Dr. 
Abei'crombie  has  shown  that  the  affection  may  be  associated  witli 
rickets.  It  may  also  be  produced  by  involuntary  imitation,  having  in 
this  way  spread  extensively  in  a  girls'  school.  Nothing  definite  is 
known  as  to  the  pathology  of  tetany,  but  it  is  regarded  as  a  functional 
disorder  of  the  central  nervous  system,  especially  the  spinal  cord, 
attended  with  increased  irritability. 

Symptoms. — -Tetany  is  characterized  by  tonic  spasmodic  contractions 
of  certain  muscles  ;  of  a  painful  character  ;  varying  much  in  extent,  but 
usually  commencing  in,  and  being  often  limited  to,  the  hands  and  fore- 
arms, though  in  other  cases  extending  to  the  lower  extremities,  and  to 
other  parts  of  the  body ;  usually  bilateral  ;  differing  also  much  in  dura- 
tion and  intensity,  being  often  intermittent ;  and  unattended  with  loss 
of  consciousness. 

The  symptoms  usually  begin  with  abnoi'mal  sensations,  such  as 
numbness  and  tingling,  or  actual  pain,  in  the  fingers  or  in  the  hands  and 
forearms.  Very  speedily  the  spasmodic  movements  set  in,  commencing 
with  contraction  of  one  or  more  fingers,  chiefly  induced  by  attempts  to 
use  them.  They  extend  upwards,  and  the  following  appearances  are 
thus  produced.  The  fingers  are  usually  drawn  together  in  the  form  of  a 
cone,  but  the  ring  and  middle  fingers  are  sometimes  separated ;  they 
are  slightly  flexed  at  the  metacarpo-phalangeal  joints,  but  otherwise 
extended.  The  thumbs  are  strongly  adducted,  or  bent  into  the  palm, 
their  tei'minal  joints  being  extended  ;  rarely  the  fingers  are  flexed  over 
them.  The  wrists  are  usually  somewhat  flexed,  and  the  hands  tilted 
towards  the  ulnar  side.  In  some  cases  the  forearms  are  semiflexed,  the 
upper  arms  adducted,  and  the  hands  crossed  upon  the  abdomen.  In  the 
lower  extremities  the  symptoms  commence  with  tingling  and  numbness 
in  the  toes,  which  then  become  stronglj'  flexed  towards  the  sole,  and 
drawn  together,  the  great  toes  being  geneially  drawn  under  them, 
occasionally  extended.  The  dorsum  of  the  foot  is  ax'ched,  and  the  heel 
drawn  up ;  while  the  legs  and  thighs  are  extended.  The  spasms  may 
extend  in  severe  cases  to  the  muscles  of  the  back  of  the  neck,  those  of 
the  chest  and  abdomen,  the  facial  muscles,  those  of  mastication  and 
articulation,  the  diaphragm,  and  the  larynx.  Hence  the  jaws  may  be 
firmly  clenched,  speech  much  embarrassed,  and  respiration  seriously 
intei'fered  with. 

The  extent  of  the  spasms  varies  considerably  in  different  cases,  being 
in  some  instances  quite  localized,  in  others  widely  distributed.  The 
lower  extremities  are  often  aff'ected  after  the  ujoper,  or  all  the  limbs  are 
attacked  in  succession  or  simultaneously  ;  and  the  spasms  may  subside 
in  the  limbs  as  they  invade  the  trunk.  The  aff'ected  muscles  feel 
x'igid,  resist  passive  extension,  and  when  the  extension  is  discontinued 
they  resume  their  contracted  state.  They  sometimes  present  fibrillar 
tremblings.  An  important  fact  in  diagnosis  is  that  the  spasms  continue 
during  sleep.  Trousseau  attii'med  that  they  i-elax  under  chloroform, 
but  Dr.  Abercrombie  did  not  find  it  so  in  his  cases.  Trousseau  observed 
that  the  spasms  could  be  excited  by  compressing  the  affected  parts, 
either  in  the  direction  of  their  principal  nerve-trunks,  or  over  their 
blood-vessels,  so  as  to  impede  the  venous  or  arterial  circulation.  The 
application  of  cold  frequently  arrests  them  temporarily.  Dr.  Aber- 
crombie noticed  a  peculiar  "  facial  irritability  in  children  affected  with 


918 


THEORY  AND  PKACTICE  OF  MEDICINE. 


tetany."  If  the  finger  be  drawn  across  the  facial  nerve,  the  orbicularis 
palpebrarum  of  the  same  side  contracts,  and  in  some  cases  also  the 
levator  anguli  oris  et  alfe  nasi.  This  phenomenon  is  often  more  marked 
on  one  side  than  the  other. 

The  spasms  of  tetany  occur  in  paroxysms,  usually  intermittent,  not 
uncommonly,  however,  and  especially  in  children,  only  presenting* 
remissions.  The  attacks  last  from  a  few  minutes  to  an  hour  or  two  or 
longer,  but  seldom  over  twelve  hours ;  and  they  come  on  at  intervals, 
ranging  from  an  hour  or  two  to  some  days  or  weeks.  The  entire 
duration  of  the  complaint  may  be  only  a  few  days,  but  more  commonly 
it  lasts  several  weeks  or  months,  owing  to  the  occurrence  of  relapses. 

The  spasms  are  painful  in  themselves,  and  the  pain  is  aggravated  by 
any  attempt  to  ovex'come  them  by  extension.  Severe  pain  may  also  be 
felt  along  the  nerve-trunks,  and  there  may  be  some  diminution  of  sensi- 
bility in  the  affected  parts.  Towards  the  termination  of  an  attack  for- 
mication and  other  abnormal  sensations  are  often  experienced.  Erb 
states  that  there  is  increase  of  electric  excitability  in  the  peripheral 
nerves  to  both  the  constant  and  induced  currents,  but  not  in  the  facial 
nerves.  CEdema,  redness,  and  pain  ai'e  not  uncommonly  observed  in 
children  on  the  backs  of  the  hands.  Rheumatic  inflammation  of  joints 
is  said  to  occur  occasionally.  Dr.  Abercrombie  states  that  laryngismus 
is  frequently  associated  with  tetany  in  children.  There  is  never  any 
loss  of  consciousness.  When  the  spasmodic  attacks  are  very  severe, 
slight  pyrexia  is  observed,  with  a  rapid  pulse  and  furred  tongue. 

Tetany  is  often  a  slight  and  temporary  disorder,  and  even  in  prolonged 
cases  recovery  usually  takes  place,  the  paroxysms  becoming  by  degrees 
less  frequent  and  severe.  A  fatal  result  has  occurred  in  exceptional 
instances,  either  from  asphyxia,  from  prolonged  duration  of  the  com- 
plaint, or  from  implication  of  the  medulla  oblongata. 

Treatment. — The  chief  indications  in  the  treatment  of  tetany  seem  to 
be  to  get  rid  of  any  obvious  exciting  cause ;  to  improve  the  general 
health ;  and  to  attend  to  any  special  constitutional  disorder,  such  as 
rickets.  Regular  and  sound  sleep  is  of  much  importance ;  and  the 
nervous  system  needs  due  attention.  Tonics  are  often  of  much  service. 
The  chief  special  drugs  which  have  been  recommended  are  bromides, 
chloral,  opium,  valerian,  musk,  and  conium.  Electricity  is  not  of  much 
service,  but  the  constant  current  answers  best.  Baths  have  not  proved 
useful. 


Chapter  LXXXV. 
ALCOHOLISM. 

Etiology. — The  injurious  effects  produced  upon  the  system  by  the  abuse 
of  alcohol  are  but  too  well  known.  They  are  the  result  of  its  direct 
irritant  action;  of  its  influence  on  the  vaso-motor  nerves ;  of  the  circula- 
tion of  its  own  poisonous  elements,  or  of  those  derived  from  its  decom- 
position, thi-ough  the  various  organs  and  tissiies;  and  of  its  interference 
with  tissue-metamorphosis,  oxygenation,  and  nutiition.  The  exact  effects 
will  depend  on  the  nature,  quantity,  and  strength  of  the  stimulant 
indulged  in.    Spirits  do  by  far  the  greatest  harm,  especially  when  taken 
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in  frequent  drams,  strong,  and  on  an  empty  stomach.  Alcoholism  is 
most  frequent  in  males ;  and  in  those  who  from  their  occupation  are 
exposed  to  intemperance,  such  as  draymen,  potmen,  or  cabmen,  or  whose 
calling  is  a  lonely  or  a  sedentary  one.  It  is  also  predisposed  to  by 
various  conditions  which  depress  the  nervous  energy,  such  as  working 
or  sleeping  in  a  hot  or  vitiated  atmosphere  ;  excessive  mental  woi'k  ;, 
anxiety  or  worry  ;  or  excessive  venery.  Persons  who  suffer  severe  pain, 
and  hysterical  individuals  are  veiy  likely  subjects  to  drink  to  excess. 
In  not  a  few  instances  there  seems  to  be  a  hei^editary  tendency  to 
alcoholism,  or  to  some  neurosis,  such  as  epilepsv  or  mania. 

Symptoms. — Cases  of  alcoholism  may  be  clinically  arranged  under  the 
following  grotips  : — 1.  Acute  alcoholic  poisoning^  the  symptoms  being 
those  of  narcotic  poisoning.  2.  Delirium  treynens.  3.  Chronic  alcoholism. 
4.  Acute  mania,  in  which  the  patient  is  extremely  violent  and  dangerous, 
and  has  a  fixed  delusion.  5.  Acute  melancholia,  with  suicidal  tendency. 
6.  Oinomania,  where  there  is  a  constant  craving  for  drink,  which  breaks 
out  at  intervals  into  an  uncontrollable  pi^opensity,  the  moral  sense  being 
entirely  deadened,  so  that  the  subjects  of  this  condition  will  do  anything 
in  order  to  obtain  drink.  Only  delirium  tremens  and  chronic  alcoholism 
can  be  specially  considered  here. 

Delirium  tremens. — Tins  condition  may  come  on  under  the  follow- 
ing circumstances  : — 1.  From  mere  excessive  di'inking'  in  a  temperate 
person.  2.  An  individual  who  is  accustomed  to  din'nk  freely  gets  very 
drunk.  3.  A  tippler,  who  without  being  actually  drunk  is  always  more 
or  less  saturated  with  alcohol,  experiences  some  slight  disturbance, 
especially  of  a  traumatic  kind  ;  delirium  tremens  occasionally  arises  in 
such  persons  without  any  apparent  cause.  4.  Prom  deprivation  of 
proper  food,  with  moderate  indulgence  in  stimulants.  5.  In  consequence 
of  suddenly  cutting  off  the  supply  of  stimulants  from  an  individual  who 
has  been  accustomed  to  drink  freely,  especially  if  old  or  debilitated. 
6.  As  the  result  of  inhalation  of  fumes  from  a  distillery,  it  is  said  (?). 

Generally  delirium  tremens  is  preceded  by  premonitonj  indications, 
especially  disturbed  sleep  or  absolute  insomnia ;  general  discomfort 
and  feebleness ;  agitation  and  tremulousness ;  mental  confusion  and 
inability  to  fix  the  attention;  timidity  and  lowness  of  spirits.  The 
alimentary  canal  is  commonly  disoi'dered,  as  evidenced  by  anorexia, 
foul  tongue  and  bi'eath,  unpleasant  taste,  and  constipation,  with  un- 
healthy stools. 

The  actual  symptoms  of  delirium  tremens  are  usually  veiy  charac- 
teristic. The  patient  is  either  quite  sleepless,  or  only  obtains  short  un- 
easy dozes.  The  mind  is  in  a  state  of  general  confusion,  restlessness, 
and  excitement,  and  though  it  may  be  possible  to  attract  the  attention 
of  the  patient  for  a  moment,  and  to  obtain  a  sensible  answer  to  a 
question,  he  speedily  wanders  off  and  talks  ramblingly  and  incohei*ently, 
there  being  a  kind  of  busy  delirium.  A  variety  of  mental  delusions, 
illusions,  and  hallucinations  usually  exist,  the  patient  fancying  he  sees 
or  hears  all  sorts  of  objects  and  sounds,  often  of  a  hideous  character ; 
or  distorting  in  his  imagination  what  he  does  see  and  hear  into 
strange  and  horrible  forms  and  noises.  These  delusions  are  generally 
transient  and  changeable,  but  occasionally  the  ])atient  fixes  upon  one, 
and  reasons  about  it.  Further,  the  mental  condition  is  one  of  combined 
irritability,  marked  cowardice,  sense  of  dread,  and  suspicion.  The  patient 
has  an  anxious,  wandering  expression,  and  looks  upon  eveiybody  ai-ound 
with  terror  and  disti'ust,  imagining  that  they  are  trying  to  poison  or 
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otherwise  injure  him  ;  or  fears  lest  he  may  do  an  injury  to  himself, 
and  has  a  great  sense  of  alarm  as  to  what  is  going  to  happen.  These 
feelings  may  culminate  in  fits  of  violent  mania,  attended  with  extreme 
muscular  effort  and  a  wild  expression,  the  patient  trying  to  injure  those 
around,  to  jump  out  of  the  window,  or  to  do  various  other  acts  with  the 
view  of  escaping  from  some  imaginary  enemy.  There  is  usually  no 
complaint  with  reference  to  the  head.  Creeping  sensations  over  the 
skin  and  other  paraesthesise  are  common,  and  the  patient  often  fancies 
he  sees  or  feels  horrible  insects  crawling  over  him.  The  prominent 
symptoms  connected  with  the  muscular  system  are  restlessness,  car- 
phology,  and  general  tremors,  the  latter  being  especially  observed 
in  the  hands  and  tongue.  After  fits  of  violence  the  patient  is  much 
exhausted  and  prostrated.  The  pupils  are  generally  dilated  and 
sluggish. 

The  important  extrinsic  symptoms  in  delirium  tremens  are  profuse 
perspiration,  usually  with  little  or  no  fever,  the  sweat  having  often  a 
very  disagreeable  smell,  the  skin  feeling  moist  and  clammy,  especially 
that  of  the  palms,  or  being  even  drenched  ;  a  weak,  large  and  soft,  or 
small  and  frequent  pulse,  the  sphygmographic  tracing  often  exhibiting 
marked  dicrotism  ;  and  disorder  of  the  alimentary  canal,  as  indicated  by 
foulness  of  the  mouth  and  tongue,  which  are  covered  with  sticky  mucus, 
peculiarly  unpleasant  breath,  complete  loss  of  appetite,  much  thirst, 
nausea  but  rarely  vomiting,  and  constipation  with  offensive  stools.  The 
urine  is  sometimes  much  diminished  in  quantity,  and  is  deficient  in  phos- 
phates and  urea,  but  often  deposits  urates  on  standing.  In  exceptional 
cases  of  delirium  tremens  there  is  severe  pyi'exia,  the  temperature  rapidly 
rising  to  105°,  or  even  to  108°  or  109°. 

Recovery  is  in  many  cases  of  delirium  tremens  preceded  by  restoration 
of  sleep,  but  this  does  not  always  lead  to  a  favourable  termination. 
In  fatal  cases  typhoid  symptoms  frequently  set  in,  with  a  dry  brown 
tongue,  sordes  on  the  teeth,  and  low  nervous  phenomena,  such  as 
muttering  delirium,  epileptiform  convulsions,  and  coma.  Pneumonia  or 
some  other  inflammatory  complication  may  also  arise.  Sometimes  death 
results  from  sudden  collapse. 

Chronic  alcoholism. — Various  grades  of  this  condition  are  to  be 
constantly  seen,  especially  in  hospital  practice.  A  very  able  descrip- 
tion of  the  phenomena  observed  has  been  given  by  Anstie.  The  ordi- 
nary signs  may  be  summed  up  as  follows: — 1.  Nervous  phenomena. 
These  include  muscular  restlessness  and  fidgetiness,  culminating  in 
tremors,  beginning  in  the  limbs,  at  first  slight  and  controlled  by  an 
effort  of  the  will,  but  afterwards  becoming  more  marked  and  constant, 
being  worse  in  the  mornings,  and  then  diminished  by  food  and  drink  ; 
insomnia,  or  very  disturbed  and  unrefreshing  sleep  with  horrible  dreams ; 
diffused  dull  pain  or  heaviness  in  the  head,  and  sudden  attacks  of 
vertigo ;  disorders  of  the  special  senses,  as  evidenced  by  photopsia  or 
muscse  volitantes,  and  noises  in  the  ears ;  mental  disturbance,  indicated 
in  the  early  period  by  mental  disquietude,  uncertainty  of  purpose  and 
inability  to  fix  the  attention  upon  anything,  indecision  of  character,  a 
vague  sense  of  dread,  or  fits  of  violent  temper;  later  on  by  impairment 
of  the  mental  faculties,  in  some  cases  very  marked,  the  patient  having 
horrible  visions  or  delusions  as  to  people  plotting  his  ruin,  and  exhibit- 
ing great  cowardice  with  loss  of  moi'al  power,  and  a  particular  tendency 
to  tell  falsehoods  about  drink ;  impairment  of  muscular  co-ordination, 
which  explains  the  sensation  sometimes  experienced  by  the  patient,  as  if 
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he  were  going  to  fall  down  a  precipice  when  Avalking  on  firm  ground. 
2.  LTeneral  appearance.  The  signs  coming  under  this  head  are  more  or  less 
obesity  or  emaciation,  the  former  being  chiefly  observed  in  beer-drinkers, 
the  latter,  whicli  may  be  extreme,  in  spirit-drinkers  ;  flabbiness  or  a 
bloated  aspect  of  the  features,  with  red  and  watery  eyes,  yellowness  of 
the  conjunctiviB  from  fat  or  jaundice,  and  of  ten  redness  or  a  purple  colour 
of  the  face,  with  enlarged  vessels,  especially  about  the  nose  and  cheeks, 
or  acne.  3.  Disorder  of  the  alimentary  canal,  indicated  by  total  anorexia 
or  disgust  for  food,  especially  in  the  mornings,  the  patient  often  making 
this  an  excuse  for  taking  stimulants  in  order  to  "  keep  up  "  the  system  ; 
thick  dirty  furring  of  the  tongue  as  a  rule,  but  not  always ;  dryness  and 
■cracking  of  the  lips  ;  catarrh  of  the  pharynx  ;  peculiar  and  disgusting 
foulness  of  the  breath;  severe  morning  nausea  or  actiial  sickness; 
irregularity  of  the  bowels,  with  fcBtid  st«ols ;  and  occasionally  serious 
hiiemorrhage  from  the  stomach  or  bowels.  4.  Symptoms  due  to  organic 
visceral  clianges  and  to  degenerations.  These  have  been  pointed  out  in 
previous  chapters,  and,  as  already  stated,  there  is  much  difference  of 
opinion  as  to  the  influence  of  alcohol  in  their  production.  Thei-e  can 
be  no  doubt  as  to  the  direct  effect  of  strong  spirits  upon  the  mucous 
membrane  of  the  alimentary  canal,  and  especially  upon  tliat  of  the 
stomach,  these  agents  inducing  congestion,  chronic  inflammation,  fibroid 
■changes,  and  glandular  degeneration ;  or  that  alcoholic  abuse  tends  to 
lead  to  fibroid  and  fatty  degeneration  with  atrophy  of  various  organs 
and  tissues,  including  the  nerve-centres. 

In  very  advanced  cases  of  chronic  alcoholism  still  more  grave  nei'vous 
symptoms  are  met  with,  such  as  absolute  dementia ;  mai-ked  sensory 
pai-alysis  in  diffei'ent  parts,  due  to  peripheral  neuritis  ;  extreme  muscular 
trembling,  simulating  pai-alysis  agitans  ;  general  muscular  weakness ; 
paralysis  or  ataxia  ;  epileptifoi'm  attacks  ;  or  finally  coma.  Such  phe- 
nomena are  necessarily  attended  with  serious  oi'ganic  changes  in  the 
nervous  system.    Peripheral  neuritis  is  separately  considei'ed. 

Diagnosis. — Delirium  tremens  has  to  be  mainly  distinguished  from 
acute  mania  or  meningitis.  The  liistory  of  the  patient,  and  the  circum- 
stances under  which  the  affection  occurs  ;  the  characters  of  the  nervous 
and  extrinsic  symptoms  ;  and  the  absence  of  any  fixed  delusion,  genei'ally 
leave  no  doubt  as  to  the  nature  of  the  case.  Sometimes  acute  alcoholi^im 
closely  simulates  low  fevers.  (Jironic  alcoholism  should  always  be  sus- 
pected if  any  of  the  symptoms  mentioned  are  complained  of,  not  forget- 
ting digestive  disorders,  but  especially  should  there  be  morning  sickness, 
insomnia,  fidgetiness  or  tremors,  mental  restlessness,  or  disturbance  of 
the  special  senses.  Close  enquiiy  is  often  needed  in  order  to  elicit  a 
history  of  intemperance  in  these  cases,  many  patients  trying  to  conceal 
their  evil  habits  in  every  possible  way.  The  odour  of  the  breath  is  fre- 
quently very  characteristic.  The  late  Dr.  Anstie  considered  the  follow- 
ing nervous  diseases  as  being  particularly  liable  to  be  simulated  by 
chronic  alcoholism  : — Commencing  genei'al  paralysis  of  the  insane  ; 
paj-alysis  agitans;  lead- poisoning ;  locomotor  ataxy;  softening  of  the 
brain  or  cord;  epilepsy;  senile  dementia;  hysteria;  and  the  nervous 
malaise  associated  with  some  foi-ms  of  dyspepsia. 

Pi!0(;nosis. — Delirium  tremens  usually  terminates  favourably.  The 
chief  unfavourable  circumstances  are  : — A  history  of  chronic  indulgence 
in  excess  of  alcohol,  so  that  the  system  is  more  or  less  saturated;  the 
patient  being  advanced  in  years,  enfeebled  in  constitution,  oi'  suffering 
from  organic  visceral  disease,  especially  disease  of  the  kidneys  ;  a  history 
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of  previous  attacks,  particularly  if  they  have  been  numerous ;  difficulty 
in  getting  nourishment  into  the  system,  either  from  the  patient 
refusing  food,  or  from  assimilation  being  impaired ;  inability  to  procure 
sleep  befoi'e  the  patient  is  much  exhausted  ;  an  unfavourable  condition 
of  the  pulse,  as  evidenced  by  the  sphygmograpli ;  the  occurrence  of 
typhoid  or  low  nervous  symptoms  ;  and  the  development  of  inflamma- 
tory complications,  especially  pneumonia.  In  the  early  period  chronic 
alcoholism  can  always  be  cured  if  patients  will  keep  away  from  drink, 
but  it  is  often  a  very  difficult  matter  to  get  them  to  do  this.  When 
serious  nervous  symptoms  have  become  developed,  there  is  but  little 
hope  of  improvement. 

Treatment. — Delirium  tremens. — 1.  In  ti-eating  delirium  tremens, 
the  first  object  aimed  at  should  be  to  ivithdraiu  or  to  rediice  the  quantity 
of  all  forms  of  alcoholic  stimulant,  so  far  as  this  is  practicable,  but 
especially  of  spirits  and  wine.  In  a  large  proportion  of  cases  it  has  been 
found  that  no  harm  whatever  results  from  cutting  off  stimulants  com- 
pletely, especially  in  young  patients  and  in  first  attacks  ;  in  others  they 
must  be  moderated  as  much  as  possible,  being  chiefly  needed  if  the 
patient  is  an  habitual  drunkard,  old,  or  feeble,  or  if  there  are  signs  of 
adynamia.  It  is  well  to  keep  to  malt  liquors,  if  possible,  but  champagne 
or  brandy  may  be  required.  At  the  same  time  it  is  highly  important 
to  administer  nourishment  freely.  Strong  beef-tea,  beef-juice,  hot 
soups,  milk,  eggs  beaten  up,  and  other  forms  of  nutritious  food  which 
are  readily  assimilated,  must  be  given  at  frequent  intervals,  by  night  as 
well  as  by  day.  If  the  patient  refuses  food,  white  of  egg  mixed  with 
iced  water  is  useful ;  and  nutrient  enemata  must  be  regularly  employed. 
In  the  treatment  of  strong  patients,  especially  if  they  are  young,  and  a 
large  quantity  of  spii'it  has  been  taken,  a  brisk  saline  purgaiive  is 
decidedly  beneficial  at  the  outset,  but  this  is  not  advisable  as  a  rule. 

2.  The  next  indication  is  to  endeavour  to  procure  sleep  before  the  patient 
is  exhausted.  For  this  purpose  certain  di'ugs  ai-e  most  useful  when  judici- 
ously employed,  especially  opium  or  morphine,  the  latter  being  best 
introduced  by  hypodermic  injection  ;  hydrate  of  chloral  ;  and  bromide  of 
potassium  or  ammonium.  Certain  of  these  agents  may  be  advantageously 
combined.  As  a  general  rule  I  quite  agree  with  the  late  Dr.  Anstie 
in  opposing  the  notion  that  "  patients  in  delirium  tremens  require  to  be 
narcotized  into  a  state  of  repose,"  but  I  have  met  with  cases  in  which 
the  only  chance  of  recovery  seemed  to  be  in  procuring  sleep  at  any  risk, . 
and  where  the  administration  of  considerable  doses  of  morphine,  com- 
bined with  abundant  nourishment,  proved,  I  believe,  the  means  of  saving- 
life.  Other  remedies  employed  in  the  treatment  of  delirium  tremens  are 
cannabis  indica;  tincture  of  digitalis  in  large  doses  (3ij  to  3i  every  four 
hours)  ;  capsicum  in  the  form  of  powder  or  tincture  in  full  doses ;  tartar 
emetic  in  sthenic  cases  attended  with  wild  delirium ;  and  chloroform, 
either  by  inhalation  or  internally.  Chloroform  inhalation,  carefully 
employed,  may  be  decidedly  serviceable  sometimes. 

3.  Symptoms  often  require  attention  in  acute  alcoholism,  especially 
vomiting.  Should  there  be  adynamic  signs,  diffusible  stimulants  must  be 
given,  such  as  ammonia,  ether,  musk,  or  camphor,  along  with  brandy ; 
and  it  may  be  necessary  to  administer  these  agents  by  enemata.  High 
fever  may  demand  antipyretic  measures.  Complications  may  also  call 
for  interference,  particularly  pneumonia,  which  always  needs  a  support- 
ing treatment  in  these  cases.  A  patient  sufl-'eringfrom  delirium  tremens 
should  be  placed  in  a  comfortable  and  well-ventilated  room  ;  kept  per- 
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fectly  quiet  and  apart  from  friends,  only  one  or  two  trained  attendants 
being  permitted  to  be  present,  according  as  the  patient  is  peaceable  or 
violent ;  treated  kindly,  bvit  with  firmness  ;  and  constantly  watched,  lest 
he  should  injure  himself.  Mechanical  resti'aint,  such  as  that  by  means 
of  the  strait-waistcoat,  is  but  rarely  admissible,  though  it  is  needed  now 
and  then  in  cases  of  extreme  violence. 

Chronic  alcoholism. — In  treating  chronic  alcoholism,  there  should  in 
most  cases  be  no  hesitation  in  forbidding  stimulants  entirely,  but  espe- 
cially spirits  or  wine.  It  is  often,  however,  difficult  to  persuade  patients 
to  carry  out  this  advice.  A  glass  of  good  bitter  ale,  stout,  or  lager  beer 
Avith  food  may  be  laseful.  It  is  most  important  to  get  the  patient  to  take 
nourishment,  and  as  there  is  generally  a  great  distaste  for  food,  small 
quantities  of  milk,  concentrated  beef -tea,  soups,  or  meat- juices  should 
be  given  at  frequent  intervals.  It  is  wonderful,  however,  how  soon  the 
appetite  returns  in  many  of  these  cases  when  the  intemperate  habits  are 
relinquished.  If  there  is  much  sickness,  an  effervescent  mixtui-e  may 
be  ofiven,  or  soda-water  with  milk.  I  have  found  a  mixture  containing 
bicaibonate  of  sodium  or  nitro-muriatic  acid  with  infusion  of  gentian 
and  hydrocyanic  acid  (v\  iij-iv),  very  serviceable  in  many  cases. 
Anstie  recommended  one  or  two  grains  of  quinine  twice  or  thrice  daily. 
Marcet  found  oxide  of  zinc  useful,  beginning  with  gr.  ij  twice  daily, 
and  gradually  increasing  the  dose.  Others  have  much  faith  in  tincture 
of  capsicum.  If  there  is  much  restlessness  and  sleeplessness,  a  full 
dose  of  bromide  of  potassium  at  night  will  generally  procure  sleep,  or 
this  drug  may  be  given  more  frequently  if  necessary.  Some  practi- 
tioners prefer  subcutaneous  injection  of  morphine ;  hydrate  of  chloral ; 
extract  of  cannabis  indica  ;  or  a  full  dose  of  sujphuric  ether.  Baths  are 
often  serviceable  in  chronic  alcoholism;  and  rest  from  occupation,  with 
change  of  air,  aids  recovery  materially.  The  bowels  should  be  kept 
well-opened. 

In  advanced  cases  the  treatment  must  be  varied  according  to  the  pro- 
minent symptoms  jiresent.  Anstie  found  the  long-continued  use  of 
good  doses  of  cod-liver  oil  most  beneficial,  with  liypophos])hite  of  sodium 
or  lime  if  thei'e  is  commencing  paralysis  of  sensation  ;  bromide  of  potas- 
sium should  thei'e  be  epileptiform  convulsions;  and  very  ininute  doses 
of  stiychnine  when  marked  muscular  tremoi'  is  observed. 


Chapteu  LXXXVI. 

ON  CERTAIN  FORMS  OF  METALLIC  POISONING. 

I.    LEAn-PoiyoNiN(;. — Saturnism. 

Etiology  and  Pat'hologv. — The  introduction  of  lead  into  the  system  is 
most  important  in  connection  with  certain  occupations  in  which  this 
metal  is  used,  saturnism  being  especially  common  among  painters, 
plumbers,  and  workers  in  white-lead.  Sometimes  it  acts  as  a  poison 
through  being  taken  in  watei'  kept  in  leaden  cisterns,  in  cider,  in 
adulterated  articles,  or  medicinally  ;  it  may  be  inhaled  fi'om  fresh  paint  ; 
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or  now  and  tlien  it  gains  access  into  tlie  body  in  curious  ways,  as  from 
using  adulterated  snufE,  rubbing  tlie  ointment  into  the  skin,  or  using  a 
hair-wash,  containing  lead.  Occasionally,  although  there  is  clear  evidence 
of  the  presence  of  this  metal  in  the  system,  very  minute  investigation 
has  to  be  made  before  the  channel  of  its  introduction  can  be  discovered. 
As  a  rule  lead  is  either  swallowed  or  inhaled,  and  often  enters  the  system 
both  by  the  alimentaiy  canal  and  the  lungs. 

With  regard  to  the  pathological  effects  of  the  metal  upon  the  different 
structures,  and  the  explanation  of  the  phenomena  which  it  produces, 
there  is  much  uncertainty.  It  becomes  deposited  in  almost  every  tissue, 
being  said  to  be  most  abundant  in  the  following  structures,  in  the  order 
given  : — bones,  kidneys,  liver,  brain  and  spinal  cord,  and  muscles.  The 
chief  morbid  changes  which  have  been  described  in  cases  of  chi'onic 
lead-poisoning  are  contraction  and  apparent  hypertrophy  of  the  muscu- 
lar coat  of  the  large  intestine,  and  atrophy  of  the  intestinal  mucous 
membi'aue  ;  atrophy  and  degeneration  of  paralyzed  muscles,  with  in- 
crease of  the  connective  tissue,  and  sometimes  of  fat ;  changes  in  the 
spinal  cord,  although  in  some  cases  careful  investigation  has  failed  to 
discover  any  such  changes  ;  atrophy  of  nerve-elements,  with  increase  of 
connective  tissue  in  the  abdominal  ganglia  of  the  sympathetic  ;  and 
degeneration  of  nerves  supplying  paralyzed  muscles.  By  different  writers 
the  phenomena  of  lead-poisoning  have  been  attributed  mainly  to  the 
effects  of  the  metal  upon  muscular  tissue  directly  ;  upon  the  nerve- 
centres,  leading  to  vaso-motor  contraction  ;  or  upon  the  nerves  them- 
selves. 

Symptoms. — "Certain  objective  appearances  are  usually  very  obvious  in 
connection  with  chronic  saturnism,  namely,  the  so-called  blue  line  on 
the  gums  at  their  junction  with  the  teeth  ;  a  dirty  brown  or  black 
incrustation  of  the  latter,  if  they  are  not  cleaned,  with  rapid  tendency 
to  decay  ;  more  or  less  wasting,  with  a  dry  harsh  skin,  ansemia,  a 
peculiar  sallow,  earthy,  pale  or  yellowish  tint  of  countenance,  and 
yellowness  of  the  conjunctivie — satiirnitie  cachexia.  The  blue  line  is  not 
always  present  even  when  there  are  other  marked  signs  of  lead-poison- 
ing ;  while,  on  the  other  hand,  it  may  be  very  distinct,  and  yet  the 
health  is  apparently  unimpaired.  Much  depends  on  the  habits  of  the 
individual,  with  regard  to  cleaning  the  teeth,  for  the  discoloration 
seems  to  be  due  to  the  action  of  sulphuretted  hydrogen  upon  lead  in  the 
tissues  of  the  gums,  the  gas  originating  in  the  decomposition  of  food  and 
tartar  upon  and  between  the  teeth.  The  breath  is  generally  offensive  ; 
the  tongue  is  furred ;  and  a  sweetish  astringent  taste  is  frequently 
experienced.  In  some  cases  the  pulse  is  very  infrequent  and  slow.  The 
other  prominent  clinical  phenomena  which  may  be  associated  with  lead- 
poisoning  may  be  summed  up  thus  : — 1.  Lead-colic,  having  the  characters 
of  more  or  less  severe  intestinal  colic,  accompanied  usually  with  a  retracted 
abdomen  ;  obstinate  constipation  ;  nausea  and  sometimes  vomiting  ;  eruc- 
tations ;  andin  some  cases  hiccup.  2.  Disorders  of  sensation,  such  as  hyper- 
esthesia or  hyp{esthesia  of  dilferent  parts,  numbness,  formication,  neu- 
ralgic pains,  aching  in  the  limbs  and  joints,  and  headache.  3.  Amatirosis, 
either  single  or  double,  usually  associated  with  other  grave  nervous 
symptoms,  and  accompanied  with  changes  visible  with  the  ophthalmo- 
scope. 4.  Mental  disorder  in  bad  cases,  such  as  delirium,  mania,  or 
melancholia.  5.  Motor  disturbance,  in  the  way  of  tremors,  epileptiform 
convulsions,  or  local  paralysis.  The  most  common  and  important  variety 
of  paralysis  is  that  of  the  extensors  of  the  forearm,  giving  rise  to  wrist- 
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drop,  the  patient  being  unable  to  extend  the  wrist-joint.  Careful  obser- 
vatif)n  has  shown  that  the  supinators  usually  escape,  and  are  able 
to  produce  theii*  normal  movements.  The  muscles  of  the  hands  not 
uncommonly  suffer  ;  and  the  upper  limbs  may  in  time  become  more  or 
less  affected  throughout.  In  some  instances  the  paralysis  involves  the 
lower  limbs,  and  may  even  extend  to  those  of  the  trunk,  preferably  the 
extensor  muscles,  so  that  the  patient  assumes  a  stooping  and  tottering 
gait.  Occasionally  voice  is  lost.  Asa  rule  both  forearms  are  implicated, 
but  not  equallj'.  The  muscles  are  generally  considerably  wasted,  giving 
I'ise  to  a  marked  depression  on  the  back  of  the  forearm,  and  those  of  the 
hands  may  also  be  much  ati'ophied,  so  as  to  make  these  parts  assume  the 
"  crow-foot "  shape.  Sometimes  the  hands  are  strongly  closed,  as  if  the 
flexor  muscles  were  rigid.  Oval  or  elongated  swellings  are  also  some- 
times found  in  the  tendons  behind  the  wrist.  Occasionally  Di'.  Buzzard 
has  noticed  an  aliuost  unnatui'al  roundness  of  limb,  but  witli  a  pulpy 
feeling  of  the  flesh,  which  he  attributes  to  a  large  overgrowth  of  adipose 
and  connective  tissue,  masking  the  muscular  atrophy.  With  regard  to 
the  [electrical  condition  of  the  affected  muscles,  their  excitability  to 
faradism  becomes  much  diminished  or  lost ;  in  cases  of  lead-palsy  of 
not  long-  standing,  exaggerated  reaction  to  galvanism  is  not  at  all  un- 
frequent  (Buzzai'd).  Ultimately  the  muscles  also  cease  to  react  to 
galvanism.  The  predisposing  influence  of  lead  in  the  system  with 
refei'ence  to  gout  and  chronic  renal  disease  has  already  been  alluded 
to.  Abortion  is  said  to  occur  frequently  in  women  who  work  at  white- 
lead  works. 

Treatment. — Preventive  measures  are  most  important  in  the  case  of 
those  working  with  lead.  They  should  be  very  particular  as  to  cleanli- 
ness, especially  in  washing  their  hands  and  cleaning  their  nails  before 
eating,  and  in  cleansing  their  lips  and  teeth.  Evexy  precaution  should 
be  taken  against  inhaling  particles  of  lead.  I  believe  a  good  deal  of  the 
metal  is  often  introduced  during  meals,  and  the  practice  of  taking  a 
small  quantity  of  dilute  sulphuric  acid  in  water  at  these  times  may  be 
useful,  as  this  would  form  an  insoluble  comjiound  with  any  lead  entering 
the  stomach.  The  bowels  must  always  be  kept  well-opened,  especially 
by  sulphate  of  magnesium.  If  there  is  any  lead  in  the  system,  iodide  of 
potassium  may  be  given  from  time  to  time.  Lead-colic  must  be  treated 
in  the  same  way  as  other  forms  of  intestinal  colic.  The  great  remedy 
for  getting  the  metal  out  of  the  system,  which  is  the  main  object  to  be 
aimed  at  in  all  cases,  is  iodide  of  potassium,  a  soluble  iodide  of  lead 
being  formed,  which  passes  away  in  the  m-ine  and  other  secretions. 
This  drug  must  be  given  for  a  long  time  ;  and  may  often  be  efficiently 
combined  with  sulphate  of  magnesium.  Sulphur-baths  are  also  said  to 
be  useful.  Paralysis,  neuralgic  pains,  and  other  nervous  symptoms  must 
be  ti'cated  according  to  the  principles  previously  laid  down.  Galvanism 
to  the  muscles  and  musculo-spiral  nerve  is  frequently  of  great  service 
in  the  treatment  of  lead-paralysis. 

II.    Mekcuriatj  Poisoning. 

Individuals  who  work  with  mercury  are  liable  to  peculiar  ti*emors 
from  the  inhalation  of  this  metal,  and  these  have  also  occasionally 
followed  its  medicinal  employment.  There  are  the  usual  signs  of 
mercurialization  in  connection  with  the  mouth  and  general  system.  The 
tremors  almost  always  begin  in  the  upper  limbs,  being  accompanied 
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with  numbness  or  formication,  and  pains  in  the  joints,  but  may  after- 
wards extend  to  the  legs,  trunk,  face,  tongue,  and  respiratory  muscles ; 
in  short,  to  all  the  muscles  except  those  of  the  eyeballs.  At  first  the 
movements  are  but  slight,  but  afterwards  they  increase  so  as  to  become 
spasmodic  or  convulsive,  voluntary  acts  being  performed  in  a  violently 
jerking  or  spasmodic  manner.  They  ai'e  greatly  increased  by  any  mental 
excitement.  Finally  more  or  less  trembling  becomes  constant,  and  the 
patient  is  rendered  quite  helj^less  as  regards  voluntary  movements, 
speech  and  breathing  being  also  gravely  affected.  In  most  cases  the 
tremors  subside  if  the  patient  is  supported  in  a  sitting  or  recumbent 
posture,  and  they  also  cease  during  sleep.  Stimulants  diminish  them 
temporarily,  but  they  are  worse  afterwards.  The  tremulous  muscles 
are  decidedly  weak.  In  very  advanced  cases  serious  nervous  symptoms 
arise,  such  as  sleeplessness,  delirium,  coma,  or  epileptifoi'm  convulsions. 

Treatment. — As  soon  as  any  of  the  symptoms  above  described  appear, 
the  patient  should  immediately  give  up  his  occupation  for  a  time.  For 
the  elimination  of  mercury  from  the  system,  the  chief  remedies  are  warm, 
vapour,  or  sulphur  baths ;  sulphur  or  iodide  of  potassium  internally  ; 
and  purgatives.  Medicinal  diaphoretics  and  diuretics  may  also  be  em- 
ployed. For  the  nei'vous  symptoms,  quinine,  iron,  opium,  nitrate  of 
silver,  and  galvanism  ai'e  recommended. 


Chapter  LXXXVII. 

DIPHTHERITIC  AND  ALLIED  PARALYSES. 

Etiology  and  Pathology. — Diphtheritic  paralysis  is  the  most  pro- 
nounced type  of  a  class  of  cases,  in  which  paralysis  follows  an  attack  of 
certain  fevers  and  other  acute  diseases.  Thus  it  has  been  noticed  after 
typhoid  and  relapsing  fevex's,  scarlet  fever,  small-pox,  pneumonia, 
cholera,  dysentery,  and  rheumatic  fever.  As  regards  diphtheria,  the 
symptoms  generally  supervene  during  the  period  of  convalescence,  or 
when  the  patient  seems  to  have  quite  recovered,  the  interval  varying 
from  a  few  days  to  some  weeks.  Occasionally,  however,  they  set  in 
during  the  acute  stage  of  the  disease,  even  at  a  very  early  period. 
Another  important  fact  is  that  the  j^aralytic  phenomena  may  follow  the 
mildest  attack,  so  mild,  indeed,  that  the  diphtheria  has  not  been 
diagnosed,  there  having  been  apparently  only  a  slight  sore-throat.  It 
has  been  stated,  however,  that  they  are  more  frequent  and  marked  after 
severe  attacks  of  the  disease  ;  but  Dr.  Abercrombie  concludes  that  the 
tendency  to  the  nervous  affection  is  at  least  as  great  after  a  mild  attack 
as  after  a  severe  one. 

With  regard  to  the  pathology  of  diphtheritic  paralysis,  this  is  very 
uncertain.  By  some  it  has  been  regarded  as  merely  the  consequence  of 
aneemia  and  debility,  produced  by  diphthei'ia  and  other  affections,  and 
of  a  functional  nature.  Dr.  William  Squire  is  of  opinion  that  this  and 
allied  forms  of  paralysis  maybe  produced  in  three  ways: — 1.  By  the 
general  effect  of  waste  matters  in  the  blood,  where  fever  has  been 
suddenly  high,  and  the  means  of  elimination  insufficient.    2.  By  the 
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effects  of  local  inflammation  on  the  innervation  of  the  part,  with  or 
without  change  in  the  nutrition  of  the  nerve-tissues.  3.  By  nutritive 
changes  in  the  nerve-centi-es,  as  a  consequence  of  altered  blood-supply 
during  or  after  the  illness. 

The  results  of  posf-iiiortevi  examination  in  fatal  cases  of  dijjhtheritic 
]3aralysis  are  not  conclusive.  The  nerves  have  been  found  diseased, 
disintegration  of  grey  and  white  nerve-structures,  and  of  the  nerve-axis 
having  been  described  by  the  late  Sir  W.  Gull,  Charcot,  and  Dejerine. 
Some  have  supposed  that  diphtheritic  paralysis  may  originate  in  a  local 
change  in  the  nerves,  which  are  either  functionally  disordered  from 
over-stimulation,  or  become  structurally  diseased,  and  that  the  nerve- 
centres  become  secondarily  affected,  either  by  direct  extension  of  morbid 
changes  along  the  nerves,  or  by  consecutive  functional  derangement. 
Dv.  Abercrombie  has  examined  the  spinal  cord  and  medulla  oblongata 
in  fatal  cases  of  diphtheria.  There  were  no  lesions  discoverable  with 
the  naked  eye.  He  found  a  swollen  condition  of  the  large  motor  cells  in 
the  grey  matter  of  the  anterior  coi^nua  of  the  cord.  Their  margins 
were  very  ill-detined,  and  the  processes  had  in  most  instances  entirely 
disappeared.  The  contents  had  a  granular  aspect ;  and  the  nuclei  had 
disappeared,  or  where  still  visible  were  highly  granular.  These  changes 
only  occur  in  very  limited  areas,  and  are  not  constant  in  any  one  region 
of  the  cord,  but  are  most  common  in  the  upper  and  middle  dorsal 
I'Cgions.  Where  one  cell  of  a  group  is  aft'ected  all  the  cells  of  that 
group  show  some  change.  In  some  places  the  cells  appeared  shrunken 
i-ather  than  swollen.  The  examination  of  the  medulla  oblongata  in  one 
case  only  revealed  that  some  of  the  outermost  cells  of  the  vagus 
nucleus  were  rounded  and  more  or  less  completely  deprived  of  their 
]irocesses.  Dejerine  has  described  similar  changes,  but  more  advanced ; 
and  they  have  also  been  found  by  Dr.  Percy  Kidd.  Whether  these 
appeai'ances  support  the  view  which  is  maintained  that  diphtheritic 
]iaralysis  depends  on  primary  changes  in  the  nerve-centres,  or  whether 
they  are  of  a  secondary  nature,  is  not  settled. 

Symptoms. — Diplitheritic  paralysis  varies  considerably  in  different 
cases  as  regards  its  extent,  severity,  and  duration.  In  some  instances 
the  phenomena  are  localized,  especially  in  connection  with  the  pharynx 
and  palate,  and  the  latter  may  be  alone  implicated  ;  the  voice  then 
becomes  altered,  and  swallowing  is  performed  with  difficulty,  which 
condition  may  be  merely  transitory,  or  may  last  for  a  considerable  time. 
This  limited  and  tempoi'ary  paralysis  is  especially  observed  when  the 
condition  occurs  during  the  acute  stage  of  diphtheria.  The  more 
severe  form  of  diphtheritic  paralysis  is  characterized  by  being  moi'e  or 
less  progressive,  attacking  different  parts  in  succession,  so  that  ulti- 
mately the  whole  body  may. become  implicated.  It  is  very  slow  and 
insidious  in  its  origin;  and  starts  usually  in  the  throat  and  palate. 
The  voice  consequently  becomes  snuffling,  nasal,  or  inarticulate  ;  while 
deglutition  is  difficult,  fluids  being  apt  to  pass  into  the  posterior  nares, 
and  fluids  or  solids  giving  I'ise  to  a  choking  sensation,  with  violent  irre- 
gular action  of  the  muscles,  and  a  choking  spasmodic  cough,  which  may 
be  the  first  symptom  noticed.  At  the  same  time  the  mucous  membiune 
covering  this  part  is  moi^e  or  less  deficient  in  sensibility,  the  soft  palate 
being  often  quite  anajsthesic.  Dr.  Aberci-ombie  noticed  that  usually 
these  symptoms  were  followed  by  weakness  in  the  legs,  back,  and  arms 
in  succession.  Occasionally  this  order  is  I'eversed,  the  legs  being  first 
involved;  and  in  exceptional  cases  the  arms  are  affected  at  the  outset. 
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The  implication  of  the  limbs  is  indicated  at  first  by  tingling  and  numb- 
ness in  the  toes  and  fingers,  with  impairment  of  touch,  which  phenomena 
spread  upwards,  power  at  the  same  time  becoming  diminished,  so  that 
at  last  the  patient  has  no  control  over  the  voluntary  movements,  and 
cannot  stand  or  move.  After  a  time  the  muscles  waste  and  become 
flabby.  The  tongue,  lips,  and  cheeks  are  often  affected,  but  Dr.  Aber- 
crombie  only  noticed  slight  and  transitory  facial  paralysis  in  three  cases. 
The  cheeks  may  become  flabby  and  lose  their  expression ;  the  lips 
flaccid,  allowing  the  saliva  to  escape ;  and  the  eyelids  may  droop.  The 
speech  in  diphtheritic  paralysis  is  variously  modified,  according  to  the 
implication  of  the  different  parts  concerned  in  the  act.  It  is  frequently 
thick,  nasal  or  guttural,  stammering,  or  slow  ;  or  the  voice  may  be  more 
or  less  weakened  until  it  becomes  a  mere  whisper.  Vision  is  often 
affected,  and  may  become  suddenly  impaired.  Amblyopia  is  most 
common,  but  there  may  be  presbyopia,  myopia,  or  diplopia.  The  pupils 
are  always  dilated  and  sluggish,  and  may  be  unequal.  Strabismus  is. 
not  uncommon,  which  is  always  convergent  (Abercrombie).  There  are 
no  ophthalmoscopic  changes.  Other  special  senses  are  sometimes 
affected.  The  head  sometimes  rolls  from  side  to  side,  owing  to  paralysis, 
of  its  supporting  muscles.  The  bladder  may  be  involved,  giving  rise 
to  retention  and  dribbling  of  urine ;  or  there  is  marked  constipation, 
owing  to  the  abdominal  muscles  and  intestines  being  affected.  Involun- 
tary passage  of  urine  or  f«ces  only  occurs  in  the  last  stages.  In  some 
cases  urgent  danger  arises  from  the  respiratory  muscles  being  attacked, 
and  pulmonary  congestion  is  very  liable  to  follow.  Serious  symptoms 
may  also  supervene  in  consequence  of  implication  of  the  heart,  its  beats 
becoming  infrequent,  being  sometimes  reduced  to  16  per  minute,  as  well 
as  slow  and  Aveak,  and  finally  the  organ  may  stop.  Sudden  death  from 
syncope  may  occur  when  the  heart  is  affected.  Dr.  Abercrombie 
noticed  irregularity  of  the  cardiac  action  as  an  early  symptom,  which 
often  subsided  after  the  patient  had  been  confined  to  his  bed  for  a  few 
days. 

Abnormal  sensations  are  often  complained  of  in  various  parts,  as  well 
as  hyperassthesia  and  tenderness.  Local  or  general  anesthesia  is  fre- 
quently present  in  diphtheritic  paralysis.  The  tendon-reflexes  are  lost' 
in  many  cases. 

Prognosis. — The  duration  of  the  nervous  symptoms  associated  with 
diphtheria  varies  much.  Usually  the  termination  is  favourable  in 
adults,  provided  the  respiratory  muscles  and  heart  do  not  become  in- 
volved, but  in  children  it  is  frequently  fatal.  Even  very  grave  cases, 
may  ultimately  recover. 

Treatment. — In  the  treatment  of  diphtheritic  paralysis  one  of  the 
essential  points  is  to  promote  the  general  health  by  good  nutritious 
food  ;  by  healthy  hygienic  surroundings,  with  plenty  of  fresh  air ;  and 
by  tonics.  Ferruginous  preparations,  quinine,  and  strychnine  are  the 
most  serviceable  medicinal  agents,  and  these  may  be  required  for  a  long 
time.  Friction  with  stimulating  liniments,  shampooing,  or  the  applica- 
tion of  small  blisters,  often  prove  useful  in  connection  with  paralyzed 
parts.  The  employment  of  galvanism  is  of  the  greatest  service  iu 
treating  the  paralyzed  muscles,  but  this  agent  must  be  used  very  care- 
fully and  judiciously.  In  protracted  cases  change  to  the  sea-side,  sea- 
water  baths,  and  hydropathic  treatment  may  prove  beneficial.  Should 
the  respiratory  muscles  become  involved,  large  mustard  poultices  may 
be  applied  over  the  chest.  For  cardiac  paralysis  Duchenne  has  recom- 
mended faradization  of  the  praecordial  region. 
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Chapter  LXXXVIII. 

SUN-STROKE— INSOLATION— COUP  DE  SOLEIL. 

Etiology. — Ijong-continiied  exposure  to  the  direct  and  powerful  heat 
of  the  sun  often  gives  rise  to  gi'ave  nervous  symptoms.  These  are 
chiefly  met  with  in  soldiers,  and  of  course  cases  of  sun-stroke  are  by 
far  most  frequent  in  tropical  climates,  but  several  have  occurred  in  this 
country  during  late  years.  There  are  certain  jiowerful  predisposing 
causes,  namely,  wearing  heavy  or  tight  clothing  and  accoutrements  ; 
physical  fatigue  and  exhaustion  ;  the  state  of  system  induced  by  over- 
crowding and  bad  ventilation  ;  intemperance  ;  and  deficiency  of  drinking 
water.  Most  authorities  are  of  opinion  that  a  moist  atmosphere  is 
worse  than  a  dry  one.  The  immediate  cause  of  sun-stroke  is  believed 
to  be  interference  with  evaporation  and  radiation  from  the  skin,  so  that 
the  blood  gets  over-heated,  and  thus  exerts  an  injurious  and  depressing 
effect  upon  the  nerve-centres. 

Anatomical  Characters. — The  onl}^  post-mortem  appearances  which 
have  been  observed  in  cases  of  sun-stroke  are  fluidity  of  the  blood  ; 
some  congestion  of  the  brain  generally ;  and  extreme  i^ulmonary  con- 
gestion, with  distension  of  the  right  heart. 

Symptoms. — Generally  thei'e  are  premonitory  symptoms  of  sun-stroke, 
namely,  great  heat  and  dryness  of  the  skin,  with  a  subjective  feeling  of 
buniing  or  stinging,  the  temperature  being  often  h  yperpj'rexial ;  marked 
debility  and  sense  of  exhaustion ;  thirst  and  nausea  ;  vertigo,  but  not 
often  headache  ;  conjunctival  redness  ;  frequent  desire  to  micturate  :  and 
sometimes  delirium  or  delusions.  Dr.  Muirhead  describes  thi-ee  varie- 
ties of  the  actual  attack,  named  respectively  cardiac;  cerebrospinal; 
and  mixed.  In  the  cardiac  variety  there  is  sudden  syncope,  often 
terminating  in  speedy  death.  The  cerebrospinal  form  is  charac- 
terized by  coma ;  hurried,  laboured,  noisy,  or  stertorous  breathing ; 
contracted  and  immovable  pupils ;  reddened  conjunctivfe  ;  convulsions 
in  many  cases ;  tumultuous  action  of  the  heart,  with  a  very  rapid,  and 
in  a  shoi't  time  a  feeble,  compressible,  and  irregular  pulse.  The  tem- 
perature may  reach  112°  or  more,  and  may  continue  to  rise  after  death 
in  fatal  cases.  Shoiild  recovery  take  place,  sequelaa  are  liable  to  i-emain 
behind,  such  as  constant  headache,  mental  disturbance,  choreiform 
movements,  or  a  tendency  to  epileptiform  attacks. 

Treatment. — Attention  should  be  at  once  paid  to  any  premonitory 
symptoms  of  sun-stroke.  As  a  rule  the  great  remedy  is  the  assiduous 
use  of  the  cold  douche  over  the  head,  neck,  and  chest,  many  repetitions 
of  which  may  be  required,  but  care  is  necessaiy  in  its  employment.  It 
helps  to  lower  the  temperature,  and  to  restore  the  breathing.  The  wet 
sheet,  with  constant  fanning;  enemataof  iced  water;  and  application  of 
ice  to  the  shaven  head  and  spine  are  also  recommended.  Subcutaneous 
injection  of  quinine  has  been  found  useful  in  some  cases.  The  patient 
should  drink  iced  water  freely,  if  he  is  conscious.  If  coma  persists,  a 
blister  may  be  applied  to  the  nape  of  the  neck  or  to  the  shaven  scalp. 
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The  bowels  should  be  freely  opened  by  enemata.  The  patient  must  be 
properly  supported  by  nutriment  and  stimulants  ;  and  medicinal  stimu- 
lants may  be  useful,  especially  in  syncopal  cases.  Inhalation  of  chloro- 
form is  recommended  for  the  relief  of  severe  convulsions. 


Chapter  LXXXIX. 

ACUTE  CEREBRAL  INFLAMMATIONS. 

I.   Simple  or  Primary  Meningitis. 

Etiology. — The  exciting  causes  to  which  simple  meningitis  has  been 
ascribed  are  : — 1.  Direct  injury  to  the  membranes,  especially  from  frac- 
ture of  the  skull.  2.  Disease  of  the  cranial  bones,  particularly  of  the  tem- 
poral bone  in  connection  with  ear-aifections.  3.  Prolonged  direct  eu;pos?«-e 
to  the  sun.  4.  Excessive  mental  labour.  5.  Erysipelas  of  the  head  and  face. 
6.  Local  irritation  from  adventitious  gi'owths.  7.  Exposure  to  cold  and 
wet  {Y).  8.  Certain  acute  exanthemata  in  rare  instances  ;  and  rheumatic 
fever.  9.  Sudden  disappearance  of  chro7iic  cutaneous  eruptions  (?) .  Inflam- 
mation of  the  cerebral  membranes  is  also  a  part  of  cerebro-spinal  fever ; 
and  may  result  from  extension  upwards  of  spinal  meningitis.  The 
disease  is  most  frequently  met  with  in  male  adults.  A  hot  climate  and 
season  ;  undue  mental  w^ork,  especially  if  combined  with  loss  of  sleep ; 
a  weak  and  exhausted  condition  of  the  system,  from  previous  illness 
or  any  other  cause ;  intemperate  habits  ;  and  the  presence  of  Bright's 
disease,  are  regarded  as  predisposing  causes. 

Anatomical  Characters. — As  a  rule  acute  simple  meningitis  involves 
the  membranes  extensively,  but  it  is  most  marked  over  the  convexity  of 
the  cerebral  hemispheres.  It  may,  however,  be  localized,  or  be  evident 
chiefly  or  solely  about  the  base.  When  the  dura  mater  is  affected, 
which  usually  results  from  injury  or  bone-disease,  the  inflammation 
is  localized,  and  the  membrane  may  be  softened  and  thickened, 
reddened,  black  and  sloughy,  or  unusually  adherent  to  the  surface  of 
the  brain ;  occasionally  exudation  or  pus  collects  between  it  and  the 
bone,  and  if  pus  forms,  it  is  apt  to  perforate  the  dui'a  mater,  and  to 
■escape  into  the  arachnoid  cavity.  Sometimes  also  inflammation  is  set 
up  in  the  venous  sinuses,  leading  to  the  formation  of  a  thrombus,  which 
TTiay  soften  into  a  purulent-looking  fluid,  and  give  rise  to  embolism  and 
septicaemia.  Generally  in  cases  of  meningitis  the  cerebral  arachnoid 
appears  dry  and  parchment-like,  and  more  or  less  opalescent  or 
-opaque  ;  sometimes  it  presents  over  its  surface  a  thin  layer  of  exudation 
or  pus.  The  pia  mater  is  extremely  red  and  vascular,  more  so  in  some 
parts  than  others ;  while  frequently  small  extravasations  are  observed, 
with  patches  of  opacity  around.  In  the  early  period  a  small  quantity 
of  serum,  clear  or  more  generally  turbid  and  flocculent,  and  sometimes 
blood-stained,  is  seen  in  the  arachnoid  sac,  and  in  the  meshes  of  the 
pia  mater.  More  commonly  there  is  little  or  no  fluid,  but  a  soft 
yellowish  opaque  exudation,  often  more  or  less  purulent-looking, 
•covers  the  surface,  being  particularly  abundant  in  the  sulci  between 
the  convolutions,  and  along  the  course  of  the  larger  vessels.  When 
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tlie  inflammation  aifects  the  base,  the  exudation  involves  some  of  the 
cranial  nerves.  The  brain  frequently  presents  an  inflammatory  con- 
dition of  the  superhcial  layer  of  its  grey  matter,  especially  in  prolonged 
cases,  indicated  by  redness,  softening,  and  adhesion  to  the  pia  mater. 
The  ventricles  are  normal  in  many  cases,  but  may  contain  excess  of 
serum  or  pus,  or  their  walls  may  be  covered  with  exudation. 

Symptoms. — Acute  meningitis  is  usually  preceded  by  premonitory 
symptoms,  such  as  increasing  headache  or  a  sense  of  heaviness  ;  vertigo  ; 
disturbances  of  general  sensation  or  of  the  special  senses  ;  irritability, 
combined  with  a  feeling  of  depression  and  restlessness  ;  or  sickness.  The 
immediate  attack  is  in  most  cases  ushered  in  by  a  marked  rigor  or  feeling 
of  chilliness,  speedily  followed  by  ]3yrexia,  and  severe  headache,  with 
cei'ebral  vomiting.  In  exceptional  instances  the  first  symj^tom  may  be 
epileptiform  convulsions,  hemiplegia,  aphasia,  or  stupor  ending  in  coma. 
The  clinical  history  of  the  established  disease  in  typical  cases  is  divided 
into  certain  stages,  as  follows  . — 

I.  Stage  of  excitement. — At  this  time  the  .symptoms  may  be 
arranged  thus: — a.  Local.  Intense  and  constant  headache,  in  most 
cases  chiefly  frontal,  of  a  tight  or  binding  character,  with  sudden 
darting  or  plunging  exacerbations,  which  may  be  so  violent  as  to  elicit 
sharp  cries  or  shrieks,  the  pain  being  increased  by  any  slight  dis- 
turbance, such  as  movement,  noise,  or  light ;  marked  vertigo  ;  great 
heat  of  head,  with  flushing  or  alternate  flushing  and  pallor  of  the  face  ; 
and  conjunctival  injection.  h.  3£ental.  Great  irritability  and  un- 
willingness to  be  disturbed,  with  sleeplessness,  culminating  speedily  in 
delii-ium,  almost  always  of  an  active  character,  and  not  uncommonly 
almost  maniacal,  the  expression  being  wild,  staring,  and  savage,  or 
sometimes  indicating  great  terror,  and  the  patient  shrieking  and  ges- 
ticulating, or  being  very  violent.  Occasionally  the  delirium  is  more  of 
a  muttering  kind.  c.  Se^isorial.  General  hyperiesthesia ;  tingling  or 
formication  in  vai'ious  parts  ;  diplopia  or  dim  vision,  marked  photo- 
phobia, photopsia,  or  musciB  volitantes  ;  tinnitus  aurium,  and  undue 
sensibility  to  sound,  d.  Motor.  General  restlessness  and  jactitation ; 
twitchings  or  spasmodic  movements  in  various  muscles,  especially  those 
of  the  face  and  limbs,  either  unilateral  or  bilateral  ;  or  sometimes  general 
convulsive  movements,  rigidity,  tetanic  spasms,  local  or  unilateral 
s])asms.  Slight  strabismus  is  usually  observed,  and  it  may  be  very 
distinct,  while  the  eyeballs  move  about  convulsively  or  stare  fixedly.  The 
pupils  ai'e  very  variable,  but  most  frequently  contracted  or  oscillating, 
and  often  unequal,  e.  Extrinsic.  There  is  marked  pj^rexia,  without 
prostration,  the  skin  being  very  hot  and  dry  ;  the  temperature  consider- 
ably raised  ;  the  pulse  remarkably  frequent,  hard,  and  sharp  ;  the  tongue 
white,  and  the  mouth  clammy  ;  with  great  thirst  and  loss  of  appetite. 
Cerebral  vomiting  is  a  pi'orainent  symptom  ;  and  also  constipation  as  a 
rule,  the  stools  being  oifeusive  and  dark.  Breathing  is  generally 
irregular  and  moaning.  The  duration  of  this  stage  may  vary  from  one 
to  fourteen  days  or  more. 

II.  Stage  of  transition. — This  stage  is  characterized  by  the  cessation 
of  the  symptoms  of  e.xicitement  just  described,  with  the  development  of 
those  indicating  failure  of  the  cerebral  functions,  and  there  may  be 
apparently  a  remarkable  improvement  at  its  commencement.  Generally 
the  change  is  more  or  less  gradual,  but  may  be  very  rapid,  a  sudden  fit 
of  convulsions  occasionally  ushering  in  the  final  stage.  As  a  rule  the 
headache,  delirium,   exalted  sensations,  and  fever  subside ;  while  a 
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tendency  is  observed  towards  heaviness,  somnolence,  or  muttering  stupor 
ending  in  coma,  with  cutaneous  hypsesthesia  or  anaesthesia,  and  impair- 
ment of  sight  and  hearing.  Motor  disturbances  become  more  prominent 
and  general,  in  the  way  of  carphology,  subsultus  tendinum,  twitchings 
or  tremors,  spasmodic  movements  or  convulsions,  or  paralysis.  The 
pupils  become  dilated  and  motionless.  The  body  and  limbs  cool  down 
considerably,  though  the  head  may  still  remain  hot ;  the  pulse  is  less 
frequent,  but  very  vai'iable,  and  sometimes  intei-mittent ;  the  tongue 
tends  to  become  dry  and  brown.  Respiration  is  irregular  and  sighing. 
Urine  is  retained  and  may  overflow.  These  symptoms  culminate  in: — 
III.  Stage  of  depression,  in  which  there  is  complete  abolition  of  all 
the  cerebral  functions,  as  shown  by  absolute  coma  with  stertorous, 
breathing;  general  anaesthesia,  with  muscular  paralysis  and  relaxation; 
great  dilatation  and  immobility  of  the  pupils ;  and  involuntary  escape- 
of  faeces  and  urine.  The  patient  presents  an  aspect  of  extreme  prostra- 
tion and  adynamia,  the  features  being  shrunken  and  ghastly  ;  the  surface 
bedewed  with  cold  clammy  sweats  ;  the  tongue  dry  and  brown ;  the- 
teeth  and  gums  covered  with  sordes  ;  while  the  pulse  is  excessively 
rapid,  thready,  and  fluttering.  In  this  condition  the  patient  sinks  more- 
or  less  rapidly. 

Varieties. — Differences  are  observed  in  the  symptoms  of  meningitis, 
according  to  the  seat  and  extent  of  the  inflammation.  If  it  affects  only 
one  hemisphere,  there  may  be  hemiplegia.  If  it  is  localized,  the  symptoms 
are  correspondingly  limited.  When  the  base  of  the  brain  is  most  affected,, 
it  is  said  that  the  pain  is  more  sub-orbital  and  sub-occipital ;  the  mental 
and  sensorial  excitement  is  less  marked,  delirium  being  comparatively 
slight  and  transient ;  special  paralysis  of  some  of  the  cranial  nerves  is. 
observed  ;  while  coma  sets  in  early,  and  speedily  becomes  profound. 
Ophthalmoscopic  signs  are  evident  when  the  inflammation  is  conveni- 
ently situated,  namely,  those  indicative  of  optic  neuritis  or  ischaemia, 
and  hyperemia  is  commonly  present. 

Local  inflammation  of  the  dura  mater,  due  to  injury  or  bone-disease, 
is  generally  very  obscure  in  its  clinical  history.  The  symptoms  which 
may  indicate  this  condition  are  pain,  at  first  localized,  being  often  seated 
behind  the  ear,  but  gradually  extending  over  the  head  ;  local  tendei'ness 
over  this  part  in  some  cases,  or  painful  oedema  ;  little  or  no  cerebral 
disturbance  at  first,  but  in  course  of  time  gradual  somnolence  ending  in 
coma,  or  sometimes  delirium  and  convulsions ;  rigors,  which  may  be 
periodically  repeated,  with  pyrexia;  diminished  fulness  of  the  jugular 
vein  on  the  affected  side,  if  a  thrombus  forms ;  and  signs  of  pyaemia,  or 
of  embolic  deposits  in  various  pai'ts. 

II.    Tubercular  Meningitis — Acute  Hydrocephalus. 

Etiology. — This  variety  of  meningitis  is  immediately  due  to  local 
irritation  set  up  by  tubercles  in  connection  with  the  membranes  of  the 
brain.  Therefore  all  causes  predisposing  to  tuberculosis  may  be  con- 
sidered as  predisposing  to  tubercular  meningitis  ;  and  where  a  hereditary 
tendency  exists,  whatever  leads  to  local  excitement  in  connection  with 
the  brain,  such  as  unduly  forcing  the  mental  faculties  in  young  children, 
tends  to  give  rise  to  the  formation  of  tubercle  in  this  part.  Children 
are  by  far  the  most  frequent  subjects  of  tubercular  meningitis,  especially 
those  from  two  to  ten  years  of  age,  but  the  disease  may  be  met  with 
from  earliest  infancy  to  old  age,  being  not  uncommon  up  to  the  time  of 
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puberty  and  in  young  adults.  Hereditary  predisposition  can  be  traced 
in  the  large  majority  of  cases.  This  complaint  not  unfrequently  follows 
one  of  the  exanthemata. 

Anatomical  Characters. — Miliary  tubercles  are  found  in  the  meshes 
of  the  pia  mater,  often  adhering  to  the  under  surface  of  the  arachnoid. 
They  are  frequently  whitish  and  opaque,  or  may  be  softened  and 
yellowish  in  the  centre.  They  may  appear  scattered  all  over  the  sur- 
face, but  are  principally  seen  about  the  base  of  the  cerebrum  ;  in  the 
fissures,  especially  the  fissure  of  Sylvius ;  and  along  the  chief  branches 
of  the  vessels.  The  membi-anes  are  injected,  particularly  the  pia  mater. 
The  surface  of  the  arachnoid  feels  sticky,  and  a  thin  layer  of  soft  lymph 
or  puriform  matter  can  often  be  scraped  off  ;  this  substance  usually 
collects  in  abundance  between  the  arachnoid  and  pia  mater,  especially 
about  the  base  and  in  the  fissui-es.  The  pia  mater  is  thickened,  and  its 
meshes  are  infiltrated  with  the  same  material  or  with  serum.  As  a  rule 
there  is  little  or  no  fluid  in  the  arachnoid  sac.  Occasionally  the  signs  of 
inflammation  are  chiefly  observed  over  the  convexity.  The  ventricles  of 
the  brain  generallj^  contain  a  considerable  quantity  of  colourless,  usually 
somewhat  turbid  and  flocculent  serum,  often  amounting  to  some  ounces 
in  each  lateral  ventricle,  and  this  leads  to  oedema,  maceration,  and 
softening  of  the  surrounding  brain-structui-e  ;  to  dilatation  of  the  spaces 
and  their  communicating  channels  ;  as  well  as  frequently  to  compression 
of  the  convolutions  of  the  cerebrum  against  the  skull,  so  that  they  appear 
flattened  and  pale.  Sometimes  when  the  dura  mater  is  opened  the 
brain  gives  way,  and  the  serum  escapes.  The  walls  of  the  ventricles 
are  generally  covered  more  or  less  with  fine  granulations.  The  exact 
appearances  vary  considerably  in  different  cases ;  in  some  the  signs  of 
meningeal  inflammation  are  most  prominent ;  in  othei's  the  quantity  of 
fluid  in  the  ventiicles  is  most  striking.  There  is  no  necessary  proportion 
between  the  amount  of  tubercle  and  of  the  })roducts  of  inflammation. 
Tubercle  is  generally  present  in  other  structures,  and  sometimes  in  the 
brain  itself. 

Symptoms. — Tvibercular  meningitis  in  children  is  genei'ally  preceded 
for  a  variable  period  hj  premonitory  symptoms  indicative  of  tuberculosis  ; 
I  while  nervous  symptoms  are  often  prominent,  such  as  fretfulness,  drow- 
j  siness,  sudden  starting,  screaming,  grinding  of  the  teeth  during  sleep, 
j  headache,  vertigo,  or  a  staggering  gait.  These  may,  however,  be  entirely 
absent ;  while  in  some  cases  the  disease  supervenes  on  long-standing 
tubercular  mischief  in  other  parts.  The  symptoms  of  the  established 
disease  are  described  as  following  certain  stages,  and  these  have  been 
differently  classified  by  different  writers.  Certainly  they  are  often  very 
indistinctly  marked  in  p]-actice,  and  cases  present  considerable  variation 
in  tlieir  clinical  history.  Tubercular  meningitis  may  be  very  obscurely 
indicated,  being  but  a  part  of  general  acute  tuberculosis ;  or  its  own 
special  symptoms  may  be  those  which  chiefly  attract  attention.  The 
characteristic  phenomena  are  usually  those  of  basic  meningitis,  with 
general  cerebral  excitement ;  followed  by  total  abolition  of  the  cerebral 
faculties,  owing  to  the  pressure  of  the  fluid  on  the  brain-substance. 

The  invasion  is  in  most  cases  more  or  less  gradual,  and  not  infre- 
quently very  insidious.  Sometimes  the  disease  sets  in  very  rapidly  or 
even  suddenly.  The  chief  invasion-symptoms  which  may  be  met  with  are 
severe  vomiting  ;  intense  heachache  ;  rigors,  followed  by  pyrexia ;  marked 
irritability,  nervousness,  and  obstinacy  or  unreasonableness  in  behaviour  ; 
or  drowsiness.  Occasionally  tubercular  meningitis  is  revealed  by  sudden 
onvulsions,  delirium,  coma,  or  paralysis. 
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The  ordinary  clinical  history  of  the  developed  disease  is  more  or  less  as 
follows  : — The  early  symptoms  are  severe  constant  headache,  generally 
frontal,  increased  by  movement,  light,  or  noise,  with  intense  darting 
paroxysms,  causing  the  child  to  scream  or  cry  out — the  hydrocephalic  cry, 
and  to  hold  the  head  ;  vertigo,  giving  rise  to  staggering  and  a  tendency 
to  cling  to  surrounding  objects  ;  alternate  flushing  and  pallor  of  the  face, 
the  expression  being  often  frowning  or  sad,  or  sometimes  vacant  and 
stupid ;  heat  of  head ;  marked  intolerance  of  light  and  sound  ;  general 
hypei'iesthesia  or  dysfesthesia ;  great  irritability  and  peevishness,  with 
unwillingness  to  be  disturbed,  to  answer  questions,  or  to  take  food  ; 
insomnia  or  very  disturbed  sleep  ;  sometimes  slight  wandering  at  night, 
but  no  marked  delirium ;  unsteady  gait,  with  dragging  of  the  limbs ; 
constant  restlessness ;  grinding  of  the  teeth ;  alternate  contraction  and 
dilatation  of  the  pupils  ;  severe  vomiting ;  usually  obstinate  constipation 
and  retraction  of  the  abdomen  ;  complete  anorexia,  without  any  par- 
ticular thirst,  the  tongue  being  furred,  and  the  breath  offensive  ; 
moderate  but  iiregular  pyrexia,  the  temperature  not  often  rising  above 
101°  or  102°  in  the  evenings,  the  skin  being  usually  harsh  and  dry,  the 
pulse  rather  frequent,  but  easily  hurried  to  120  or  moi'e,  and  the  urine 
concentrated,  but  very  deficient  in  chlorides,  phosphates,  and  ui-ea. 
Tdches  cerebraJes  are  often  easily  produced.  Subsequently  the  mental 
faculties  become  more  disturbed,  as  evidenced  by  delii-ium  in  some  cases, 
either  wild  and  restless,  or  muttering  ;  and  increased  drowsiness,  with 
tendency  to  stupor.  General  sensibility  becomes  impaired,  and  the 
hypersesthesia  of  the  special  senses  ceases,  while  signs  are  developed 
pointing  to  implication  of  the  cranial  nerves  at  the  base  of  the  brain, 
such  as  dim  or  double  vision  or  hemiopia  ;  tinnitus  aurium  and  partial 
deafness ;  twitchings  about  the  face ;  strabismus  ;  oscillation  of  one  or 
both  eyeballs  ;  dilatation,  inequality,  or  marked  oscillation  of  the  pupils, 
these  being  not  yery  sensitive  to  light.  The  face  assumes  a  worn,  aged, 
distressed  expression,  the  eyes  being  half-closed.  Vomiting  ceases,  and 
diarrhoea  may  set  in.  Fever  diminishes,  while  cool  sweats  often  break 
out,  and  the  pulse  becomes  in  many  cases  remarkably  infi'equent  and 
slow,  but  at  the  same  time  extremely  variable  and  fluctuating,  as  well 
as  often  irregular  in  rhythm  and  force.  Respiration  becomes  sighing 
or  moaning,  and  iiTCgular.  Still  later  there  is  marked  general  motorial 
disturbance,  as  evidenced  usually  by  violent,  prolonged,  and  frequent 
fits  of  convulsions ;  tetanic  rigidity,  the  head  being  drawn  back,  boring 
into  the  pillow,  or  rolling  from  side  to  side  ;  subsultus  tendinum  ; 
tremulousness  of  the  limbs  ;  local  paralysis  or  hemiplegia  ;  or  occasion- 
ally by  cataleptic  phenomena.  The  face  exhibits  grimaces,  on  account 
of  the  muscular  twitchings,  with  partial  paralysis  ;  the  eyes  are  half- 
closed,  dim,  and  covered  with  a  film.  When  not  convulsed  the  child  is 
generally  picking  at  the  bed-clothes,  or  boring  the  fingers  into  the  ear 
or  nostril.  The  pupils  are  dilated  and  motionless.  The  final  symptoms 
include  gradual  ansesthesia  of  all  the  senses  ;  deepening  coma  ;  general 
muscular  relaxation,  with  slight  twitchings  ;  involuntary  passage  of 
urine  and  fseces  ;  coldness  of  the  extremities,  with  general  cold  sweats  ; 
and  an  extremely  rapid,  feeble,  and  irregular  pulse.  Death  may  take 
place  from  gradual  coma,  or  during  a  fit  of  convulsions.  In  some  cases 
the  temperature  rises  considerably  before  death,  or  it  may  sink  much 
below  the  normal.  The  ophthalmoscope  reveals  hypersemia  of  the  disc, 
ischsemia,  or  optic  neuritis  ;  but  only  in  very  rare  instances  have 
tubercles  been  seen  in  the  choroid.     Sometimes  the  head  becomes 
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enlarged,  the  fontanelles  at  the  same  time  being  very  prominent,  and 
presenting  pulsation  if  they  are  not  closed  up. 

Wlien  tubercular  meningitis  affects  only  the  convexity  of  the  cerebrum, 
Dr.  Gee  states  that  the  prominent  symptoms  p-re  a  constant  convulsive 
state,  with  moderate  pyrexia,  and  a  pulse  which  is  rapid  and  very 
variable  in  its  frequency. 

The  ordinary  duration  of  cases  of  tubercular  meningitis  in  ehildi'en  is 
said  to  be  from  7  to  23  da^'s.  Rilliet  states  that  when  prodromata  are 
wanting  it  avei^ages  from  20  to  30  days.  When  the  convexity  is 
involved  the  disease  tei'minates  in  one  or  two  weeks,  or  even  sooner. 
In  the  course  of  a  case  a  remarkable  remission  in  many  of  the  symptoms 
is  frequently  observed,  simulating  I'ecoveiy,  but  some  of  them  still 
remain,  and  it  is  very  important  not  to  mistake  this  improvement  for 
an  indication  of  approaching  convalescence. 

In  the  adult  tubercular  meningitis  is  generally  considered  as  being 
in  most  cases  secondary  to  chronic  tubercular  disease,  especially  to 
pulmonary  phthisis,  the  symptoms  of  which  often  improve  mai'kedly 
just  before  those  of  meningitis  are  developed.  Gee  states,  however, 
that  primary  tubercular  meningitis  is  at  least  as  common  as  secondary . 
The  symptoms  more  or  less  I'esemble  those  observed  in  the  child,  the 
most  pi'ominent  being  severe- frontal  headache  with  darting  paroxysms  ; 
heat  of  head,  with  redness  of  the  face  or  alternate  flushing  and  pallor, 
and  suffused  conjunctivas;  often  a  dull,  bewildered,  heavy,  or  stupid 
expression,  with  mental  confusion  ;  a  tendency  to  somnolence  and  stujjoi', 
alternating  with  wild  delirium  ;  indisposition  to  speak,  or  sometimes 
sudden  complete  aphasia ;  jjhotophobia  and  intolerance  of  sound ; 
evidences  of  irritation  or  paralysis  of  some  of  the  cranial  nerves,  such 
as  twitehings  or  paralysis  about  the  face,  ptosis,  dilated  or  unequal 
pupils,  strabismus  ;  convulsive  seizures  ;  paralysis  of  the  limbs  ;  and 
cerebral  vomiting.  Deep  coma  follows,  with  general  jiaralysis,  and 
involuntary  passage  of  fjeces  and  urine,  terminating  in  death. 

III.  Acute  Cerkbiutis  oii  Encephalitis — Cerebral  Abscess. 

Etiology. — Inflammation  of  the  brain-substance  may  result  from  : — 
1.  Injury  caused  by  fi-actui-es,  wounds,  or  mere  concussion.  2.  Disease 
of  the  hones,  especially  in  connection  with  chronic  ear-aft'ections,  or 
occasionally  with  acute  disease  of  the  internal  ear.  3.  Extension  from 
meningitis.  4.  Local  irritation,  by  adventitious  morbid  products, 
extravasated  blood,  or  spots  of  softening.  5.  Various  acnie  and  chronic 
diseases,  especially  if  attended  with  suppuration,  the  inflammation  being- 
then  probably  pyaemic  or  septiciBmic  in  character.  Thus  cerebritis  has 
been  met  with  in  connection  with  low  fevers,  especially  typhus  ;  acute 
pneumonia  ;  empyasma  ;  phthisis  ;  dysentery  ;  and  abscesses  in  different 
parts  of  the  body.  6.  Insolation.  7.  Prolonged  mental  tuork  possibly. 
Sometimes  no  cause  can  be  made  out. 

Anatomical  Characters. — Cerebritis  is  desci-ibed  as  diffuse  ov  general ; 
and  local.  The  former  does  not  imply  that  the  whole  brain  is  impli- 
cated, which  is  never  the  case,  but  merely  that  there  is  extensive 
inflammation  of  the  superficial  grey  matter,  this  condition  being 
associated  with  meningitis,  and  evidenced  by  redness,  softening,  and 
adhesion  to  tlie  pia  mater  when  this  is  stripped  off.  Local  cerebritis  is 
limited  to  one  or  more  spots  of  variable  dimensions.  Some  pathologists 
regard  this  moi'bid  change  as  being  the  invariable  cause  oi  acute  softening 
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or  ramollissement,  especially  of  red  softening.  As  will  be  hereafter  pointed 
out,  however,  it  is  far  more  likely  that  the  condition  thus  described 
is  in  the  great  majority  of  cases  due  to  other  pathological  causes. 
When  resulting  from  inflammation,  it  is  said  that  the  specific  gravity  of 
the  softened  portion  is  increased.  It  is  supposed  that  the  colour  may 
become  yellow  or  green,  from  infiltration  of  the  affected  tissue  with 
exudation  or  pus.  The  most  important  termination  of  local  cerebritis  is 
the  formation  of  an  abscess,  which  only  happens,  however,  in  connection 
with  injury,  bone-disease,  empysema,  or  pyaemia.  Usually  the  abscess  is 
single,  bat  there  may  be  several  collections  of  pus,  especially  in  pysemic 
cases.  The  white  substance  in  the  centre  of  the  hemisphere  is  its 
most  common  seat,  but  any  pai't  of  the  brain  may  be  involved,  and  when 
the  abscesses  are  numerous,  they  are  usually  situated  chiefly  near  the 
sui'face.  Their  size  varies  as  a  rule  from  that  of  a  pin's  head  to  that  of 
a  nut  or  egg ;  but  a  hemisphere  may  be  occupied  by  one  large  abscess, 
which  alters  its  shape  and  flattens  its  convolutions  against  the  skull. 
When  there  are  several  abscesses  they  are  usually  small.  Their  shape 
is  irregularly  round  or  oval.  At  first  the  walls  are  ragged,  softened,  or 
inflamed ;  but  if  the  disease  lasts  for  some  time,  a  firm  fibrous  or  fibro- 
cellular  capsule  is  formed,  which  may  attain  a  considerable  thickness, 
becoming  lined  by  a  smooth  membrane.  The  pus  may  be  tolerably 
healthy,  yellow  or  green,  or  sometimes  red  from  admixture  of  blood ; 
but  in  old  abscesses  it  becomes  unhealthy,  foetid,  and  alkaline,  contain- 
ing but  few  pus-cells,  with  abundance  of  granular  matter.  A  cerebral 
abscess  may  burst  in  various  dii-ections,  such  as  on  the  surface  of  the 
brain ;  into  a  ventricle ;  into  the  tympanum ;  or  in  rare  instances 
externally.  In  other  cases  the  contents  become  inspissated,  cheesy,  or 
calcified,  and  a  firm  capsule  forms. 

Symptoms. — The  special  characters  of  the  clinical  phenomena  of  cere- 
britis, as  distinguished  from  those  of  meningitis,  are  that  they  indicate 
but  slight  and  brief  excitement,  or  none  at  all ;  while  signs  of  failure  of 
the  cerebral  functions  speedily  set  in.  The  diffuse  form  is  always  pre- 
ceded and  accompanied  by  symptoms  of  meningitis,  and  in  proportion 
as  these  are  but  little  marked  and  of  short  duration,  and  to  the  rapidity 
with  which  stupor  and  coma,  sensory  anaesthesia,  convulsions,  and 
paralysis  set  in,  the  more  probable  is  it  that  the  brain  itself  is  involved. 
Pyrexia  also  is  not  so  high  as  in  meningitis.  Local  cerebral  inflamma- 
tion is  always  very  obscure  at  the  outset.  Frequently  thei'e  is  a  severe 
prolonged  rigor  at  first,  which  may  be  repeated  on  several  days  with 
almost  regular  periodicity.  Sometimes,  without  any  particular  previous 
symptoms,  the  patient  is  seized  with  an  apoplectic  or  epileptiform 
seizure,  or  gradual  coma  sets  in;  occasionally  sudden  hemiplegia  without 
loss  of  consciousness  has  been  observed.  As  a  rule,  however,  there  are 
early  symptoms,  namely,  deep  and  sometimes  fixed  headache,  often 
considerable,  of  a  dull  character,  but  not  intensified  into  violent 
paroxysms,  with  localized  tenderness  over  the  seat  of  the  abscess ; 
vertigo  ;  heat  of  head ;  restlessness  and  sleeplessness  ;  a  heavy  expres- 
sion;  mental  confusion  ;  irritability  ;  sometimes  talkative  but  not  violent 
delirium  ;  dimness  of  sight ;  partial  deafness  ;  sensations  in  various  parts 
of  the  limbs  of  tingling,  numbness,  formication,  or  deep  pain  or  coldness; 
general  weakness  and  languor ;  with  tremors,  twitchings,  rigidity,  or 
paralysis  of  various  muscles.  The  pupils  present  all  possible  variations. 
There  is  comparatively  little  pyrexia.  Vomiting  is  not  infrequent.  The 
bowels  may  be  very  constipated,  and  the  tongue  much  furred.  Sometimes 
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ai'ticulation  is  impaired,  or  the  patient  is  disinclined  to  speak,  or  com- 
plete aphasia  may  be  observed.  The  subsequent  symptoms  in  fatal  cases 
are  stupor,  ending  in  coma ;  gradual  loss  of  all  sensation ;  convulsions, 
hemiplegia,  or  general  paralysis,  usually  with  rigidity  or  tetanic  spasms ; 
and  involuntary  escape  of  urine  and  fa3ces.  Some  cases  do  not  end 
fatally,  but  permanent  disorder  of  the  mental,  sensory,  or  motor  func- 
tions usually  I'eniains.  In  pysemia  it  is  rarely  possible  to  diagnose 
cerebral  abscess ;  and  in  some  instances  the  symptoms  closely  i-esemble 
those  of  some  low  fever.  Very  exceptionally  a  collection  of  pus  in  the 
brain  bursts  externally. 

IV.  General  Diagnosis,  Prognosis,  and  Trkatmicnt. 

I.  Diagnosis. — a.  Acute  inflammatory  diseases  connected  with  the 
brain  or  its  membranes  have  to  be  distinguished  from  various  extrinsic 
diseases  attended  with  severe  nervous  symptoms,  and  this  particularly 
applies  to  tubercular  meningitis  occurring  in  children.  The  principal 
affections  of  this  class  with  which  these  diseases  are  liable  to  be  con- 
founded are  the  exanthemata,  especially  typhoid  and  typhus  fever ; 
pneumonia  and  other  acute  inflammatory  affections  ;  disorder  of  the 
alimentai-y  canal  in  children,  particularly  if  acute  and  attended  with 
fever  and  marked  cerebral  distui'bance  ;  anomalous  cases  of  fever  with 
brain-symptoms ;  great  exhaustion  of  the  vital  powers,  especially  as  the 
result  of  bad  feeding,  prolonged  diarrhoea,  or  some  lowering  illness  ; 
and  various  derangements  giving  rise  to  reflex  convulsions  or  delirium. 
The  lustury  of  the  case,  as  revealing  some  cause  of  cerebral  inflammation, 
or  of  one  of  the  other  complaints  mentioned  above;  the  aj/e,  condiin- 
tional  condition,  and  hereditary  tendencies  of  the  patient ;  the  mode  of 
onset  of  the  attack  ;  careful  investigation  regarding  the  symptoms,  parti- 
culaily  as  to  the  degree  and  character  of  those  i-eferable  to  the  head, 
and  the  presence  or  absence  of  indications  of  cerebral  lesion,  in  the  way 
of  motoi"  or  sensory  disorder,  the  intensity  and  course  of  pyrexia,  the 
sj-mptoms  connected  with  the  alimentary  canal,  and  those  characteristic 
■of  the  various  fevers ;  pliysical  examination  of  the  different  organs  ; 
and  the  course  and  progress  of  the  case,  are  the  chief  data  to  be  relied 
on  in  diagnosis.  It  is  frequently  impossible  in  children  to  detei'mine 
at  first  whether  they  are  suffering  from  tubercular  meningitis,  or  from 
•one  of  the  complaints  above  enumerated.  Under  such  circumstances 
the  only  thing  to  be  done  is  to  watch  the  case  carefully,  and  oliserve 
its  251'ogress,  at  the  same  time  emjiloying  some  judicious  treatment,  and 
the  obscurity  will  in  most  instances  before  long  be  cleai'ed  up. 

b.  Inflammatory  diseases  have  to  be  sepai'ated  from  other  affections 
■of  the  nervous  system,  which  give  I'ise  to  signs  of  cerebral  excitement. 
Acute  meningitis  in  an  adult  may  be  simulated  by  active  congestion,  in 
which,  however,  the  symptoms  are  but  temporary  and  usually  slight, 
with  little  or  no  fever ;  by  delirium  tremens;  or  by  acute  mania.  In 
the  last  two  conditions  the  diagnosis  rarely  presents  much  difficulty,  if 
proper  attention  be  paid  to  the  previous  history  and  the  sj'inptoms 
present.  In  mania  the  existence  of  one  or  more  fixed  delusions,  and 
absence  of  fever  or  of  signs  of  vasculai-  excitement  about  the  head,  are 
important  points  in  diagnosis.  In  doubtful  cases  the  supervention  of 
spasmodic  and  jiaralytic  phenomena,  or  of  coma,  usually  soon  I'eveals  the 
■existence  of  meningitis.  Meningeal  or  cerebral  haemorrhage  and  cerebral 
tumour  have  in  rare  instances  been  mistaken  for  tubercular  meningitis. 
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The  symptoms  of  acute  inflammatory  softening,  and  of  that  form  due 
to  thrombosis,  often  closely  resemble  each  other;  and  occasionally 
cerebral  hsemorrhage  simulates  cerebritis  at  first. 

c.  The  diagnosis  of  meningitis  from  cerebritis  and  its  consequences, 
and  of  simple  from  tuhercular  meningitis,  calls  for  a  few  I'emarks. 
Meningitis  and  cerebritis  are  frequently  more  or  less  combined,  but  the 
latter  is  distinguished  mainly  by  the  symptoms  of  cerebral  excitement 
being  miich  less  marked  and  of  short  duration,  or  even  absent  altogether ; 
while  those  indicative  of  failure  of  the  cerebral  functions  rapidly  super- 
vene ;  there  being  also  much  less  local  vascular  excitement  and  general 
pyrexia.  The  chief  circumstances  by  which  tubercular  is  distinguished 
from  simple  meningitis  are  the  age  of  the  patient  in  many  cases  ;  the 
presence  of  signs  of  the  tubercular  diathesis,  or  a  history  of  hereditary 
taint,  and  the  absence  of  any  other  obvious  cause  of  meningitis ;  the 
more  marked  and  prolonged  premonitory  symptoms,  with  insidious  mode 
of  onset ;  the  evidences  of  inflammation  afl^ecting  the  base  of  the  brain 
chiefly  at  first,  there  being  less  psychical  disturbance,  and  no  wild 
delirium ;  the  headache  being  more  in  severe  paroxysms  ;  the  minor 
degree  of  fever,  or  of  local  vascular  excitement ;  the  special  charactei's 
of  the  pulse  ;  and  the  less  rapid  course. 

2.  Prognosis. — Any  acute  inflammation  in  connection  with  the  brain 
or  its  membranes  is  extremely  dangerous,  and  in  the  great  majority  of 
cases  the  termination  is  fatal.  It  is  exceedingly  doubtful  whether 
tubercular  meningitis  is  ever  recovered  from,  at  all  events  when  the 
disease  is  fiilly  developed,  although  cases  of  reputed  cure  have  been 
brought  forward.  If  a  case  should  terminate  favourably  the  cerebral 
functions  are  more  or  less  permanently  impaired. 

3.  Treatment. — Unfortunately  direct  treatment  is  of  very  little  service 
in  any  form  of  acute  meningitis  or  cerebritis,  and  my  own  experience 
is  decidedly  opposed  to  the  measures  usually  recommended,  such  as 
bleeding;  severe  purging;  mercurialization  ;  and  extensive  blistering. 
The  measures  which  are  most  likely  to  be  useful  in  the  early  stage  are 
to  place  the  patient  in  a  well-ventilated,  cool,  quiet,  and  somewhat 
darkened  room,  on  a  comfortable  bed,  with  the  head  high ;  to  enjoin 
perfect  freedom  from  evei-y  kind  of  disturbance  ;  to  cut  the  hair  very  short 
or  even  shave  the  head,  and  apply  cold  assiduously,  but  cautiously,  hy 
means  of  the  ice-bag',  tlie  india-rubber  tubing  coil,  or  irrigation  ;  to  open 
the  bowels  tolerably  freely,  by  calomel,  croton-oil,  and  purgative 
enemata;  to  limit  the  diet  to  beef-tea  and  milk  ;  and,  if  there  are  signs- 
of  vascular  excitement,  to  apply  a  few  leeches  over  the  temples.  Con- 
vulsions are  best  treated  by  bromide  of  potassium  in  full  doses,  especi- 
ally in  cases  of  tubercular  meningitis.  Opium  must  be  avoided.  In 
the  latter  stages  a  blister  may  be  applied  to  the  nape  of  the  neck,  or  a 
couple  behind  the  ears,  but  the  advantage  of  blistering  the  whole  scalp, 
as  has  been  advocated,  seems  to  be  very  questionable.  Should  symptoms 
of  adynamia  set  in  stimulants  are  needed,  especially  brandy,  ammonia 
and  ether,  with  abundant  liquid  nourishment ;  if  the  patient  is  unconsci- 
ous, they  may  be  injected  between  the  teeth  by  means  of  a  syringe,  or 
administei-ed  by  enemata.  Care  must  be  taken  throughout  to  keep  the 
feet  warm  ;  to  attend  to  thorough  cleanliness  ;  and  to  see  that  the  bladder 
is  properly  emptied.  Sinapisms  and  flying  blisters  over  the  limbs  are 
recommended  in  order  to  endeavour  to  rouse  the  patient  in  the  later- 
stages,  but  they  are  of  little  use.  Should  meningitis  arise  in  connection 
with  rheumatic  fever,  application  of  sinapisms  or  blisters  to  the  joints. 
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might  be  of  service.  In  cases  where  an  abscess  can  be  definitely  localized 
in  the  cortex  by  tenderness  of  the  scalp,  convulsive  seizures  affecting- 
one  limb  only,  or  the  j^i'esence  of  aphasia,  surgical  treatment  by  trephin- 
ing with  antisejitic  precautions  should  cex'tainly  be  had  recourse  to,  and 
the  pus  should  be  let  out. 


Chapter  XC. 

DISEASES  AFFECTING  THE  CEREBRAL  CIRCULATION. 

There  are  four  groups  of  morbid  conditions  which  may  be  referred  to 
the  cerebral  circulation,  namely  ; — 1.  Excess  or  deficiency  of  blood  in 
the  vessels  of  the  brain — Cerebral  congestion  and  aw^mia.  2.  Cerebral 
embolism  and  thrombosis.  3.  Cerebral  and  Meningeal  Itoimorrhage. 
4.  Diseases  of  the  vessels. — Only  the  first  three  groups  need  be  specially 
considered  here,  for  the  diseases  of  the  vessels  have  already  been  partly 
discussed,  and  will  be  further  sufficiently  noticed  incidentally  in  dealing 
with  other  conditions,  with  the  exception  of  one  particular  lesion, 
namely,  aneurism,  which  it  will  be  more  convenient  to  consider  along 
with  tumours  of  the  brain. 

Without  entering  at  any  length  into  an  account  of  the  peculiarities  of 
the  cerebi'al  circulation,  it  will  be  expedient  to  notice  here  certain  points 
which  are  of  practical  importance.  There  is  little  or  no  communication 
between  the  arteries  of  the  brain,  except  at  the  circle  of  Willis.  Even 
the  finest  branches  of  a  particular  artery,  such  as  the  middle  cerebral, 
do  not  anastomose,  and  only  communicate  through  capillaiy  vessels. 
Moreover,  the  arterial  branches  supplying  the  central  ganglia  are 
distinct  from  those  distributed  to  the  surface  of  the  brain  ;  while  the 
arteries  of  the  convolutions  give  oii  long  and  short  branches,  which  are 
quite  separate,  the  short  ones  being  distributed  to  the  cortical  grey 
matter,  the  long  to  the  subjacent  white  substance.  Hence,  if  any  artery 
is  blocked  up,  the  blood  is  entirely  cut  off  from  the  area  which  it 
supplies,  and  the  resulting  lesions  are  correspondingly  limited.  In 
the  case  of  the  middle  cerebral  artery,  for  example,  this  vessel  may  be 
occluded  in  its  main  channel,  the  whole  region  which  it  supplies  being 
thus  depi'ived  of  blood  ;  or  only  in  one  of  its  branches,  so  that  the 
cortical  grey  matter  and  subjacent  medulla  may  be  the  seat  of  disease 
from  this  cause,  while  the  basic  ganglia  are  quite  healthy,  and  the 
lesion  may  be  confined  to  a  very  limited  region.  The  ophthalmic  artery 
conies  off  from  the  internal  carotid,  and  so  forms  a  communication 
between  the  anterior  and  middle  cerebi'al  arteries,  which  come  off  from 
the  same  trunk,  and  the  circulation  in  the  eyeball  and  other  parts  to 
which  this  artery  is  distributed.  The  internal  ear  is  mainly  supplied 
from  the  basilar  artery.  With  regard  to  the  veins,  the  ophthalmic  vein 
opens  into  the  cavernous  sinus  ;  nearly  all  the  venous  blood  within  the 
skull  is  conveyed  away  by  the  lateral  sinuses,  and  their  continuations 
the  internal  jugular  veins ;  and  the  chief  sinuses  communicate  hy 
branches  passing  through  foramina  in  the  skull  with  the  veins  on  the 
outside  of  the  head,  and  with  those  of  the  neck. 
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I.    Cerebral  Congestion  or  Hyperemia. 

^'I'lOLOGY. — The  causes  of  laypersemia  of  the  brain  are  : — 1.  General 
plethora,  especially  that  associated  with  excessive  eating  or  drinking, 
and  luxurious  habits,  with  want  of  exercise.  2.  Increased  floiv  of  hlood 
into  the  brain — active  hypercvmia — from  uiidue  cardiac  action,  whether 
merely  functional,  or  associated  with  hypertrophy  of  the  left  ventricle ; 
local  irritation,  especially  in  connection  with  inflammatory  affections  ; 
diminished  resisting  power  of  the  arteries,  particularly  that  accompany- 
ing vaso-motor  paralysis,  as  from  excessive  mental  labour,  strong 
emotion,  sun-stroke,  or  the  effects  of  alcohol  and  other  poisons  ;  inter- 
ference with  the  general  ai^terial  or  capillary  circulation,  in  consequence 
of  which  an  extra  amount  of  blood  flows  into  the  main  arteries  of  the 
neck  ;  or,  it  is  said,  atrophy  of  the  brain.  3.  Interference  with  the  escape 
of  hlood  out  of  the  brain — mechanical  hypercemia — especially  resulting 
from  cardiac  and  extensive  lung-affections  ;  violent  expiratory  efforts 
with  the  glottis  closed,  as  in  coughing  or  straining  at  stool ;  hanging 
the  head  downwards  ;  direct  pressure  upon  the  veins  returning  the  blood 
from  the  brain,  as  by  an  aneurism  or  other  tumour ;  or  strangulation  of 
the  neck. 

Anatomical  Characters. — The  post-mortem,  appearances  usually 
described  as  indicative  of  cerebral  congestion  are  overloading  of  the  venous 
sinuses  and  of  the  vessels  of  the  meninges,  including  the  finer  branches 
as  well  as  the  lai'ger  veins,  so  that  the  jjia  niatei'  appears  extremely 
vascular  and  opaque  ;  undue  redness  of  the  grey  matter  of  the  convolu- 
tions ;  and  increased  number  and  size  of  the  drops  of  blood  which  are 
visible  on  making  sections  of  the  bi'ain.  The  convolutions  may  be  com- 
pressed, and  the  ventricles  contracted.  Niemeyer  justly  remarked  that 
it  is  often  difficult  to  decide  whether  the  vessels  of  the  membranes,  and 
still  more  whether  those  of  the  brain-substance  have  been  congested 
during  life.  He  considered  that  the  number  and  size  of  the  drops  of 
blood  on  section  depend  chiefly  on  its  fluidity,  and  that  oedema  may 
follow  congestion,  the  brain-substance  then  becoming  unusually  pale, 
and  presenting  but  few  and  small  blood-spots.  As  a  rule  the  signs  of 
hyperaemia  are  equally  distiibuted  throughout,  but  sometimes  they  are 
more  evident  in  some  parts  of  the  brain ^Uian  others.  Long-continued  or 
repeated  congestion  leads  to  permanent  enlargement  and  tortuosity  of 
all  the  vessels ;  atrophy  of  the  brain,  with  a  moist  and  slimy  condition 
of  its  substance  ;  increase  in  the  subarachnoid  fluid  ;  and,  it  is  supposed, 
to  hypertrophy  of  the  Pacchionian  bodies. 

Symptoms. — Peisistent  cerebral  congestion  is  revealed  ordinarily  by 
more  or  less  of  the  following  symptoms : — Constant  dull  headache,  not 
severe,  felt  all  over  the  head,  or  chiefly  at  the  vertex  or  behind  ;  a  sense 
of  heaviness,  fulness,  and  oppression  in  the  head  ;  vertigo,  which  is  often 
a  prominent  symptom  ;  some  degree  of  mental  disturbance,  evidenced  by 
dulness  of  intellect,  confusion  and  slowness  of  thought,  impaired  memory, 
indifference,  and  indisposition  for  any  effort  or  occupation  ;  constant 
drowsiness,  though  sleep  is  unrefreshing  and  often  disturbed  by  unplea- 
sant dreams  ;  photopsia,  iridic  colours,  or  specks  before  the  eyes,  or 
sometimes  temporary  diplopia  or  dim  vision  ;  partial  deafness  and  noises 
in  the  ears ;  a  feeling  of  heaviness  in  the  legs,  especially  after  walking, 
with  restlessness    and  fidgetiness,    twitchings,  or  sudden  startings ; 
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increased  or  impaired  cutaneous  sensibility  ;  pains  in  the  limbs  and 
various  parassthesise,  these  disordered  sensations  being  temporary  and 
variable  in  their  locality.  These  symptoms  are  rendered  worse  by  taking- 
a  full  meal,  by  mental  effort  or  emotion,  by  physical  exertion,  and  by 
the  recumbent  posture.  There  are  often  obvious  signs  of  plethora  about 
the  face  and  head,  with  throbbing  of  the  carotids. 

Occasionally  grave  symptoms  arise  fi'om  cerebral  congestion.  The 
most  important  are  those  characteristic  of  an  apoplectic  attack.  Various 
combiTiations  of  symptoms  may  be  met  with,  but  the  distinctive  features 
of  this  cmigestive  apoplexy  are  as  follows  : — 1.  Its  onset  is  quite  sudden  ; 
it  reaches  its  full  development  at  once  ;  and  almost  always  follows  some 
act  on  the  part  of  the  patient  which  leads  to  inci'eased  congestion  in  the 
cranial  cavity,  such  as  hanging  down  the  head,  coughing,  or  straining  at 
stool.  2.  The  coma  is  rarely  complete,  there  being  usually  some  indications 
of  sensation,  or  should  there  be  absolute  loss  of  consciousness,  this  lasts 
but  a  very  short  time.  3.  There  is  generally  partial  bilateral  motor 
paralysis  ;  very  rarely  hemiplegia,  or  more  marked  paralysis  on  one  side 
than  the  other.  4.  Rigidity  is  never  observed,  but  slight  bilateral  clonic 
spasms  are  not  uncommon,  or  they  may  be  unilateral.  5.  Respiration  is 
not  stertorous.    6.  The  pulse  is  generally  slow,  infrequent,  and  full. 

7.  There  are  external  signs  of  hypergemia  about  the  head  and  face. 

8.  Urine  and  fasces  are  not  passed  involuntarily.  9.  Restoration  is  rapid 
and  oi'dinarily  complete,  no  permanent  mental  defect  or  paralysis  of 
motion  or  sensation  remaining.  Some  degree  of  mental  confusion  may 
continue  for  a  time,  or  there  may  be  general  impaired  sensation  with 
muscular  weakness,  but  these  phenomena  soon  pass  away.  The  patient 
may  be  subject  to  attacks  of  a  similar  kind.  Occasionally  cerebral 
congestion  is  supposed  to  give  rise  to  epileptiform  seizures ;  and  in  some 
conditions  it  is  said  to  be  attended  with  delirium  and  fever. 

II.    Cerebral  Anjimia. 

j35tiology. — Cerebral  anfemia  may  be  partial  or  general.  The  former 
may  ai'ise  from  obstruction  of  some  ai'terial  branch,  especially  as  the 
result  of  embolism  or  tlii'ombosis  ;  or  in  connection  with  certain  inti'a- 
cranial  diseases,  such  as  cerebral  hasmori'hage  or  tumour,  which  either 
compress  neighbouring  arteries  or  capillaries,  or  give  rise  to  sui^rounding 
oedema.  Ana?mia  of  the  entire  brain  occurs  under  the  following  circum- 
stances : — 1.  In  connection  with  grejieraZ  anaem  ia.  2.  ^rom.  failing  cardiac 
action,  cerebral  ansemia  being  a  prominent  phenomenon  of  the  syncopal 
state.  3.  Rarely  from  obstruction  or  compression  of  the  main  arteries 
supplying  the  brain.  4.  In  consequence  of  the  cranial  cavity  being 
encroached  upon  by  large  tumours,  hsemoxu-hages,  and  other  morbid  con- 
ditions ;  or  by  a  fractured  and  depressed  skull.  6.  From  vaso-motor 
conti'action  of  the  arteries  which  supply  the  brain,  it  is  said. 

Anatomical  Characters. — Cerebral  ansemia  is  indicated  by  more  or 
less  deficiency  or  want  of  blood  in  the  vessels  supplying  the  brain  ;  by 
pallor  of  its  substance,  the  white  matter  being  very  pale  and  shining; 
and  by  the  absence  or  small  number  and  size  of  the  spots  of  blood  usually 
visible  on  making  sections  of  the  brain-substance. 

Symptoms. — It  is  pi-obable  that  the  symptoms  whicli  occur  in  connec- 
tion with  several  of  the  moi'bid  conditions  which  affect  the  brain  ai'e  to 
some  extent  due  to  local  aniijmia  of  its  substance.  This  partial  antemia 
is,  however,  of  most  importance,  and  most  strikingly  evident  in  associa- 


942 


THEORY  AND  PRACTICE  OP  MEDICINE. 


tion  wifch  embolism  and  thrombosis,  and  the  phenomena  observed  will  be 
more  appropriately  described  when  these  pathological  conditions  are 
discussed. 

In  general  cerebral  anaemia  the  symptoms  may  be  simply  those  of 
more  or  less  sudden  syncope,  namely,  loss  of  consciousness,  with  pallor, 
dilated  pupils,  and  other  phenomena,  in  some  conditions  these  being- 
associated  with  distinct  convulsive  movements ;  or  they  may  come  on 
gradually.  The  phenomena  in  the  latter  case  are  usually  those  already 
described  under  anaemia,  such  as  headache,  dizziness,  disturbed  vision, 
and  tinnitus  aurium.  A  condition  met  with  in  children  as  a  result  of 
depressing  causes,  such  as  bad  feeding  or  long-continued  diarrhoea,  which 
has  been  tei^med  hydrocephaloid,  has  also  been  attributed  to  cerebral 
anaemia,  the  symptoms  simulating  those  of  acute  hydrocephalus.  In 
cases  of  starvation,  as  well  as  in  some  instances  of  mere  general  anaemia, 
there  may  be  marked  mental  excitement,  restlessness,  and  delirium, 
which  may  even  end  in  a  violent  maniacal  condition. 

III.    Cerebral  and  Meningeal  Hemorrhage — Sanguineous 

Apoplexy. 

.Etiology  and  Pathology. — Cerebral  haemorrhage  is  in  the  great 
majority  of  cases,  excluding  those  of  traumatic  oi'igin,  the  result  of  stnic- 
tural  changes  in  the  minute  vessels,  which  diminish  their  resisting  power, 
namely,  atheroma  or  calcification  ;  fatty  degeneration  ;  the  formation  of 
minute  aneurisnial  dilatations  on  the  small  arteries,  associated  with  a 
fibroid  change ;  or  the  state  of  impaired  nutrition  which  is  induced  by 
debilitating  diseases,  such  as  typhus  fever  or  scurvy.  Frequently,  in 
addition  to  this,  the  vessels  are  not  properly  supported,  owing  to  soften- 
ing or  atrophy  of  the  brain-substance,  and  hence  they  are  still  more 
liable  to  rupture.  Not  uncommonly  they  give  way  spontaneously,  but 
this  event  is  far  more  likely  to  happen  if  a  state  of  cei'ebi'al  congestion  is 
brought  about  in  any  way,  but  especially  as  the  result  of  hypertrophy  of 
the  left  ventricle,  excited  cardiac  action,  or  interference  with  the  return 
of  venous  blood  from  the  brain.  On  this  account  cerebral  liEemorrhage 
is  liable  to  follow  sudden  effort;  straining  at  stool;  a  fit  of  coughing; 
powerful  emotion ;  hanging  the  head  down  ;  compression  of  the  neck ; 
exposure  to  the  sun ;  a  fit  of  drunkenness ;  a  warm  bath ;  or  general 
exposure  of  the  surface  of  the  body  to  cold.  Among  predisposing  causes 
may  be  mentioned  advanced  age ;  hereditary  predisposition  to  early  senile 
changes  in  the  arteries  ;  luxurious  habits  with  want  of  exercise ;  and  a 
state  of  general  plethora  or  obesity.  Should  there  be  signs  of  marked 
degeneration  in  the  arteries,  particularly  if  these  are  combined  with  left 
cardiac  hypertrophy  or  dilatation  of  the  right  cavities  of  the  heart,  and 
with  renal  disease,  cerebral  haemorrhage  is  to  be  feared  at  any  moment. 
This  lesion  may  occur  even  in  young  children.  It  must  be  mentioned  that . 
embolism  or  thrombosis  of  a  large  vessel  in  the  brain  leads  to  capillaryextra- 
vasation  into  the  surrounding  area.  In  very  rare  instances  hsemorrhage 
into  the  brain  has  resulted  from  the  rupture  of  a  vascular  tumour. 

Traumatic  injury  is  the  usual  cause  of  meningeal  haemorrhage,  but 
blood  may  find  its  way  from  the  brain  into  or  beneath  the  pia  mater,  or 
into  the  arachnoid  cavity.  Another  important  cause  of  haemorrhage 
into  the  meninges  is  the  ruptwe  of  an  aneurism  involving  one  of  the  main 
aiteries  at  the  base  of  the  brain,  especially  the  basilar,  middle  cerebral, 
<jr  one  of  the  communicating  arteries.     Meningeal  haemorrhage  also 
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occurs  in  connection  with  the  condition  named  pachymeningit  is.  Effusion 
of  blood  outside  the  dura  mater  is  always  due  to  injury. 

Anatomical  Characters. — The  situations  in  which  blood  may  be 
found  extravasated  within  the  cranium  are  as  follows: — 1.  Into  the 
substance  of  the  brain.  2.  Within  the  ventricles.  3.  In  connection 
with  the  pia  mater.  4.  Into  the  arachnoid  sac.  5.  Between  the  skull 
and  dura  mater. 

The  pathological  anatomy  of  hfemorrhage  into  the  brain  must  be 
considered  at  some  length.  Seat. — This  is  by  far  most  frequently  the 
intei-nal  capsule,  the  corpus  striatum,  or  the  optic  thalamus.  Occasionally 
blood  escapes  into  the  pons,  cerebellum,  convolutions  or  medullary  sub- 
stance of  the  cerebrum,  crus  cerebri,  medulla  oblongata,  corpora 
quadrigcmina,  or  corpus  callosum.  Sometimes  a  part  of  the  brain,  as 
the  septum  lucid um,  is  torn  through  ;  or  the  blood  makes  its  way  into  a 
venti'icle,  or  out  on  to  the  surface  of  the  brain.  Amouyit. — The  quantity 
of  blood  extravasated  varies  from  a  few  drops  to  several  ounces,  and 
the  effusion  may  be  so  large  as  to  alter  the  shape  of  a  hemisphere, 
flatten  its  convolutions,  and  cause  marked  anaemia  around.  Number  of 
hoimorrhages. — As  a  rule  there  is  but  one  extravasation,  but  occasionally 
two  or  more  are  observed,  though  veiy  rai'ely  on  opposite  sides.  Not 
uncommonly  remains  of  former  hannori-hages  ai'e  visible.  Recent 
characters  and  subsequent  changes. — The  blood  may  accumulate  in  the 
form  of  what  is  termed  a  capillary  hrpmorrhage;  or  as  a  distinct  clot.  The 
former  presents  numerous  scattered  dark-red  points  of  extravasation  in 
the  midst  of  cerebral  substance,  which  is  either  normal,  or  fi'equently  of 
a  yellow  or  reddish  colour,  as  well  as  softened,  this  condition  consti- 
tuting one  form  of  red  softening.  A  clot,  if  small,  simply  separates  the 
brain-fibres,  but  if  it  is  large,  the  cerebral  tissue  becomes  broken  down 
and  mixed  with  the  blood,  while  the  surrounding  portion  is  torn,  at  the 
same  time  being  often  softened  and  discoloured  from  imbibition.  At 
tirst  the  blood  may  be  found  to  be  quite  fluid,  or  partially  or  completely 
coagulated  into  a  soft  clot.  Subsequently  it  tends  to  set  up  inflamma- 
tion around,  and  has  been  known  even  to  give  rise  to  an  abscess.  In 
favourable  cases,  however,  the  extravasation  undergoe.s  changes  ending 
in  its  absorption.  It  separates  into  its  fibrinous  and  serous  portions; 
becomes  decolorized  by  degrees,  passing  through  stages  of  reddish- 
bi'own,  brown,  yellowish-brown,  and  yellow ;  or  gi-anular  pigment 
and  liiBmatoidine  C3'stals  foi'm.  Pi'oliferation  of  cellular  tissue  takes 
place  around,  forming  a  capsule,  and  the  clot  may  in  time  be  entii'ely 
absoi-bed,  an  apoplectic  cyst  remaining,  containing  fluid,  often  loculated, 
and  this  may  also  be  removed  ultimately,  nothing  being  left  but  a  firm, 
fibrous,  pigmented  cicatrix.  It  is  even  said  that  this  may  disappear,  a 
loss  of  substance,  with  consequent  diminution  in  the  size  of  the  brain, 
lieing  thus  occasioned.  The  nerve-tibres  which  lead  from  the  seat  of 
luemorrhage  to  the  spinal  coi-d  frequently  undergo  degeneration. 

When  blood  collects  in  a  ventricle  it  is  not  nearly  so  readily  absorbed, 
and  in  many  cases  becomes  organized.  In  connection  with  the  mem- 
branes an  extravasation  is  generally  spread  out,  and  forms  a  soft  red 
coagulum.  In  its  subsequent  changes  it  becomes  altered  in  colour, 
granular,  and  pigmented,  the  brain  underneath  being  somewhat 
indurated.  Finally  it  forms  a  depressed  pigmented  plate,  with  serum 
upon  its  surface. 

The  heart,  vessels,  and  kidneys  will  be  found  diseased  in  many  cases 
of  cerebral  ha?morrhage. 
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Symptoms. — In  a  considerable  proportion  of  cases  of  cerebi'al  hsemor- 
rhage  premonitory  symptoms  have  been  noticed  for  a  variable  period, 
such  as  headache  or  a  sense  of  heaviness  in  the  head  ;  vertigo ;  mental 
confusion  and  impaired  memory ;  irritability  of  temper ;  disturbed 
sleep  or  drowsiness  ;  disorder  of  vision  or  hearing  ;  thickness  of  speech  ; 
slight  or  temporary  limited  paralysis  about  the  face  or  limbs  ;  local 
twitchings  ;  impaired  sensation  or  parssthesise  in  various  parts.  These 
phenomena  are  usually  due  to  mere  vascular  disturbance;  but  may 
result  from  the  formation  of  minute  thrombi  or  very  small  extravasa- 
tions. The  frequent  occurrence  of  epistaxis  has  been  considered  an 
important  premonitory  sign  of  cerebral  apoplexy;  and  also  the  discovery 
by  the  ophthalmoscope  of  clots  in  the  retina.  There  are  usually  clinical 
indications  of  degeneration  of  the  vessels,  as  well  as  of  cardiac  disease 
and  chronic  renal  mischief  in  many  cases. 

The  precise  clinical  phenomena  which  result  from  the  actual  extra- 
vasation of  blood  into  the  brain  differ  very  materially.  This  lesion 
never  causes  absolutely  sudden  death,  though  in  rare  instances  a  fatal 
termination  has  occurred  within  a  few  minutes.  In  the  majority  of 
cases  the  immediate  symptoms  which  characterize  cerebral  hfemorrhage 
may  be  summed  up  as  those  of  an  apoplectic  seizure  with  hemiplegia.  The 
main  features  of  the  attack  are  as  follows  : — It  may  follow  some  evident 
cause  which  leads  to  cerebral  congestion,  but  often  comes  on  sponta- 
neously while  the  patient  is  perfectly  quiet.  The  seizure  is  usually 
moi'e  or  less  sudden,  though  not  absolutely  so,  being  almost  always 
preceded  by  some  immediately  premonitory  symptoms,  which  occa- 
sionally last  for  some  time,  such  as  mental  confusion,  pain  in  the  head, 
disorder  of  speech,  unilateral  numbness,  pallor  with  faintness,  or  sick- 
ness. Sometimes  a  convulsion  ushers  in  the  attack.  When  fully 
developed  the  coma  is  usually  very  profound  at  first,  and  the  deeper  it 
is  the  more  likely  is  an  apoplectic  fit  to  be  due  to  haemorrhage  rather 
than  other  cerebral  les.ions.  The  accompanying  phenomena  of  the 
comatose  state  in  a  considerable  proportion  of  cases  of  sanguineous 
apoplexy  are  flushing  or  even  some  degree  of  lividity  of  the  face,  with  a 
turgid  condition  and  fulness  of  the  veins ;  slow,  laboured,  irregular,  or 
stertorous  breathing,  with  puffing  out  of  the  cheeks  in  expiration ; 
and  throbbing  of  the  carotids,  the  radial  pulse  being  frequent,  slow, 
laboured,  full,  and  soft.  Sometimes,  however,  signs  of  shock  are 
noticed,  the  face  being  pale,  and  the  pulse  rapid,  small,  and  feeble.  The 
temperature  is  frequently  lowered.  Hemiplegia  exists  on  the  side  oppo- 
site the  lesion,  having  the  extent  of  distribution  described  in  the 
chapter  on  paralysis,  but  in  many  instances  this  condition  is  not  easy  to 
make  out  at  first,  when  the  coma  is  very  profound,  the  whole  body  being 
paralyzed  for  the  time.  Sometimes  tremors  or  spasmodic  movements 
are  observed  in  the  paralyzed  limbs.  The  head  and  eyes  are  usually 
turned  to  the  non-paralyzed  side,  being  drawn  by  the  unantagonized 
muscles  of  the  sound  side,  the  patient  seeming  to  be  looking  over  the 
shoulder  on  that  side,  and  often  both  upper  eyelids  fall.  The  pupils 
vary  much,  but  they  are  generally  equal  and  somewhat  dilated  ;  some- 
times they  are  unequal,  or  veiy  large  and  insensible  to  light. 

As  regards  the  progress  of  the  symptoms,  the  comatose  state  may  end 
in  death,  which  rarely  happens  under  some  hours,  and  not  usually  for 
two  or  three  days,  some  cases  lingering  for  four  or  five  days  or  even 
longer.  Urine  and  faeces  are  then  passed  unconsciously  ;  and  secretions 
accumulate  in  the  air-tubes,  attended  with  loud  rbonchal  sounds.  On 
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the  other  hand,  in  a  good  proportion  of  cases  consciousness  is  restored 
more  or  less  speedily,  and  when  this  happens  the  mind  is  found  to  be 
perfectly  natural,  or  there  is  only  slight  mental  confusion,  which  soon 
passes  oif .  Occasionally  delirium  is  observed  ;  or  the  mental  faculties 
may  be  permanently  enfeebled,  the  patient  sinking  in  time  into  a  state 
of  more  or  less  dementia.  The  hemiplegia  becomes  evident  on  the 
return  to  consciousness,  and  when  the  right  side  is  affected  aphasia  is 
common,  being  also  occasionally  observed  in  cases  of  left  hemiplegia, 
but  in  these  cases  the  patient  is  usually  left-handed.  Sensation  is  not 
iieai'ly  so  much  aft'ected  as  motion  usually,  there  being  merely  a  certain 
degi'ee  of  impaired  sensibility,  or  of  numbness  and  tingling  in  the 
extremities,  and  even  these  disorders  usually  disappear  before  long. 
Now  and  then,  however,  permanent  antesthesia  is  noticed,  either  over 
the  whole  side  or  in  limited  spots,  which  is  an  indication  of  severe 
lesion,  extending  to,  and  implicating  the  posterioi*  part  of  the  internal 
capsule.  There  is  usually  no  complaint  of  head-symptoms  or  disorder 
of  the  special  senses,  or  if  such  exist,  they  speedily  pass  away  unless 
the  hiemorrhage  is  extensive.  In  a  few  clays  signs  of  more  or  less 
inflammation  from  irritation  by  the  clot  are  generally  developed,  such  as 
headache,  heat  of  head,  restlessness,  slight  delirium,  disturbances  of 
vision,  and  twitchings  or  spasmodic  movements  in  the  paralyzed  parts. 
These  symptoms  soon  subside  ordinarily,  but  violent  inflammation  may 
be  set  up,  ending  in  extensive  softening  or  abscess,  indicated  by  a 
relapse  into  the  comatose  state,  with  general  paralysis  and  involuntary 
evacuations  before  death,  which  event  may  take  place  from  this  cause 
in  three  weeks  oi-  even  later.  Should  a  case  progress  favourably,  the 
motor  paralysis  often  diminishes  markedly  in  time,  the  improvement, 
following  the  usual  course,  but  the  restoration  is  seldom  complete, 
certain  muscles  gener;illy  remaining  permanently  disabled.  In  other 
cases  there  is  little  or  no  improvement,  and  "  late  rigidity  "  may  ulti- 
mately set  in. 

The  clinical  variations  due  to  the  seat  of  cerebi'al  liasmoiThage  may 
be  gathered  from  what  has  been  stated  in  the  chapter  on  Localization 
OF  Nervous  Diseases,  but  a  few  special  points  may  be  noticed  here,  as 
well  as  the  vaiiations  due  to  the  extent  of  the  mischief.  As  regai'ds 
either  cerebral  hemispJiere,  the  degree  and  duration  of  the  comatose  state 
depend  mainly  on  the  amount  of  the  extravasation.  Hence,  if  this  is 
moderate,  there  may  be  only  partial  loss  of  consciousness,  the  patient 
exhibiting  signs  of  sensation  and  perception,  while  the  mental  faculties 
are  very  speedily  and  completely  restored.  If  the  extravasation  is  very 
small,  there  is  no  impairment  of  consciousness  at  all,  and  the  lesion  is 
merely  indicated  hy  sudden  hemiplegia  ;  or  this  is  noticed  when  the  patient 
attempts  to  move  in  the  morning,  the  htemorrhage  having  occuiTcd 
during  the  night.  The  degree  and  persistence  of  the  paralysis  depend 
on  the  seat  of  the  extravasation,  as  well  as  on  its  extent.  Thus  a  small 
effusion  into  either  corpus  striatum  or  into  the  internal  capsule  will  give 
rise  to  hemiplegia,  and  if  it  is  of  some  size  the  paralysis  is  permanent. 
It  may  happen  that  a  clot  is  so  small  or  so  situated  that  it  either  gives 
rise  to  no  symptoms  whatever  ;  or  only  to  partial  hemiplegia,  from 
which  recovery  is  often  rapid  and  complete.  Hasmorrhage  into  the 
cortical  suhstance  is  said  to  be  usually  attended  with  convulsions,  and 
subsequently  by  marked  mental  disturbance,  meningitis  being  often  set 
up.  When  a  very  large  clot  occupies  one  hemisphere,  so  that  the  opposite 
side  is  also  interfered  with,  bilateral  paralysis  is  produced,  though  it  is 
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not  equal  on  tlie  two  sides,  only  some  degree  of  weakness  of  the  limbs 
being  observed  on  the  same  side  as  the  lesion.  General  paralysis  may 
also  result  fiom  extravasation  into  both  hemispheres,  but  this  is 
extremely  rare.  If  there  is  extensive  laceration  of  the  brain,  rigidity 
and  muscular  twitchings  are  prominent  phenomena.  In  some  cases  no 
impairment  of  consciousness  is  observed  at  first,  or  this  is  only  partial 
and  of  brief  duration,  but  afterwards,  owing  to  increase  of  the  hsemor- 
rhage,  or  to  the  rupture  of  another  vessel,  profound  coma  sets  in,  ending 
in  death. 

Ventricular  haemorrhage  is  attended  with  deep  coma  and  general 
paralysis,  as  well  as  in  some  cases  with  convulsions  or  marked  rigidity 
and  twitchings ;  or,  more  commonly,  these  symptoms  follow  the  signs  of 
haemorrhage  into  one  hemisphere,  which  is  very  significant.  Con- 
siderable extravasation  into  the  middle  of  the  pons  Varolii  causes  pro- 
found coma  ;  general  paralysis  ;  marked  contraction  of  both  pupils  ;  and 
usually  speedy  death.  The  condition  greatly  resembles  that  resulting 
from  opium-poisoning.  Haemorrhage  into  the  mediilla  oblongata 
generally  pi'oves  very  rapidly  fatal.  When  blood  escapes  into  the 
arachnoid  sac  or  snh-arachnoid  space,  the  attack  is  usually  not  so  sudden, 
but  the  symptoms  are  very  variable.  At  the  outset  premonitory  symptoms 
are  frequently  present,  such  as  severe  headache,  vertigo,  partial  loss  of 
motion,  somnolence,  or  impairment  of  intellect.  Among  the  signs 
which  may  be  regarded  as  most  suggestive  of  this  form  of  haemorrhage 
are  gradually-developed  coma  ;  paralysis  beginning  on  one  side  and 
afterwards  extending  to  the  opposite  one;  the  occurrence  of  convulsions, 
marked  spasmodic  contractions,  or  rigidity  of  the  limbs  ;  and  the  super- 
vention of  signs  of  severe  meningitis  in  a  few  days.  Sensation  is  rarely 
affected.  When  meningeal  haemorrhage  is  considerable,  it  may  be  im- 
possible to  distinguish  this  condition  from  extravasation  into  the  sub- 
stance of  the  bi'ain. 

IV.  Cerebral  Embolism  and  Thrombosis — Cerebral  Softening. 

Etiology  and  Pathology. — The  pathology  of  softening  of  the  brain 
is  much  disputed,  but  I  propose  to  treat  of  this  morbid  condition  in 
connection  with  embolism  and  thrombosis,  because  it  seems  to  me  certain 
that  cerebral  softening  is  in  the  great  majority  of  cases  due  to  vascular 
obstruction  thus  induced.  A  cerebral  embolus  of  any  size  generally  has 
its  origin  in  valvular  disease  of  the  heart,  but  it  may  come  from  an 
aneurism,  or  from  a  pulmonary  thrombus.  Minute  emboli  may  also 
be  detached  from  old  clots,  or  from  the  inner  surface  of  diseased 
vessels.  The  formation  of  thrombi  is  almost  always  associated  with 
degeneration  or  disease  of  the  cerebral  vessels  ;  which,  however,  may  be 
aided  by  a  feeble  state  of  the  circulation,  and  by  certain  conditions  of 
the  blood. 

The  main  pathological  causes  to  which  the  different  forms  of  cerebral 
softening  have  been  attributed  may  be  thus  summarized  : — 1.  Local 
inflammation  of  the  brain-substance.  2.  Obstruction  of  arteries  or 
capillaries  by  emboli  ;  of  arteries,  veins,  or  venous  sinuses  by  thrombi. 
3.  Pressure  upon  one  of  the  main  arteries  by  a  tumour.  4.  A  diseased 
condition  of  the  walls  of  the  small  arteries  and  capillaries,  narrowing  their 
calibre,  and  interfering  with  the  nutiitive  relation  normally  existing 
between  the  blood  and  tissues.  Such  a  condition  is  impoi'tant  in  con- 
nection with  syphilis.    5.  Diminished  nutritive  activity  in  the  tissue- 
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elements,  leading  to  their  degeneration.  6.  Eifusion  of  blood  into  the 
brain.  7.  A  peculiar  chemico-pathological  change  in  the  brain-substance, 
attended  with  the  liberation  of  phosphine  and  one  or  more  of  the  fatty 
acids.  Tliis  form  of  softening  is  said  to  be  often  observed  around 
adventitious  products  and  old  clots,  but  occasionally  is  independent  of 
these  morbid  conditions  (Rokitansky).  8.  Oedema  of  portions  of  the 
brain.  9.  Atrophic  softening,  due  to  separation  of  nerve-fibres  from 
their  ganglionic  communications.  I  have  already  expressed  my  own 
view  as  to  embolism  and  thrombosis  being  by  far  the  most  frequent 
causes  of  cerebral  softening,  the  nutrition  of  the  part  thus  deprived 
of  blood  being  impaired,  sometimes  to  such  a  degiee  as  to  cause  its 
actual  death,  oedema  and  capillary  hfemorrhage  also  in  some  cases  con- 
tributing to  the  process  of  softening.  It  must  not  be  forgotten  that 
the  brain  may  become  softened  as  the  result  of  a  post-mortem  change. 
With  regard  to  iYie predisposing  causes  of  cerebral  softening,  this  lesion  is 
most  common  in  advanced  age,  on  account  of  the  condition  of  the 
vessels,  but  when  due  to  embolism  it  may  be  met  with  in  young  adalts 
iir  even  in  children.  Excessive  and  long-continued  mental  strain 
undoubtedly  aids  in  its  production,  and  it  is  by  no  means  improbable 
that  this  may  so  disturb  the  balance  of  nutrition  as  of  itself  to  give  rise 
to  softening  of  the  brain. 

Anatomical  Characters. — An  embolus  may  lodge  in  one  of  the  arteries 
before  reaching  the  circle  of  Willis,  and  then,  owing  to  the  collateral 
circulation  being  readily  set  up,  no  permanent  injurious  consequences 
ensue.  Almost  always,  however,  it  passes  into  a  branch  beyond  this 
circle,  most  frequently  the  middle  cerebral  artery,  especially  the  left. 
The  immediate  result  is  ansemia  of  the  portion  of  the  hemisphere  which 
this  artery  supplies,  and  in  consequence  of  the  anatomical  arrangement 
(if  the  vessels  previously  described,  this  is  followed  by  softening,  with 

ledema,  while  there  is  a  determination  of  blood  into  the  surroundins" 
.  .  .  ^ 

capillaries,  which  often  give  way,  giving  rise  to  capillary  hfemorrhage, 

especially  at  the  circumference  of  the  affected  part.  The  effects  may 
partly  disappear  in  course  of  time  in  young  persons  whose  vessels 
are  healthy  and  distensible,  and  it  is  not  improbable  that  the  con- 
sequences of  embolism  in  the  minute  vessels  are  often  recovered  from. 
After  an  embolus  has  been  lodged  for  some  time  it  may  be  difficult  or 
even  impossible  to  discover  it  at  the  post-mortem  examination. 

In  arterial  thrombosis  the  vessels  will  generally  be  found  extensively 
diseased,  many  of  them  being  usually  blocked  up.  This  condition  will 
also  lead  to  anasmia  and  softening,  but  owing  to  the  morbid  state  of  the 
minute  vessels,  and  to  the  fact  that  several  of  them  are  obstructed,  there 
is  no  increased  vascularity  around  the  affected  part  as  a  I'ule,  this  portion 
of  the  brain  being  very  pale,  while,  if  a  vessel  of  any  size  is  obstructed, 
for  the  same  reasons  restoration  cannot  be  expected.  Thrombosis  of  the 
veins  and  venous  sinuses  is  generally  associated  with  inflammation,  result- 
ing from  injury  or  from  bone-disease.  It  may  arise,  however,  from 
feebleness  of  circulation  accompanied  with  blood-changes,  the  thrombus 
first  forming  in  the  superior  longitudinal  sinus,  and  then  extending, 
leading  to  moie  or  less  effusion  of  serum  into  the  ventricles  and  sub- 
arachnoid space,  or,  rarely,  even  to  hsemorrhage  here  or  into  the  brain- 
substance,  but  especially  to  scattered  patches  of  red  softening  with 
capillary  htemorrhages  in  the  grey  matter  of  the  convolutions,  or 
occasionally  to  more  extensive  softening. 

Three  chief  forms  of  cerebral  softening  are  described,  namely,  red, 
yellow,  and  white,  but  the  softened  part  may  present  numerous  grades 
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of  these  tints,  oi-  even  other  colours,  such  as  brown  or  greenish.  The 
degree  of  diminution  in  consistence  varies  from  what  is  scarcely  appre- 
ciable to  a  condition  in  which  the  brain-substance  is  converted  into 
almost  a  fluid  pulp.  This  is  determined  by  the  aid  of  the  finger  ;  or  by 
allowing  a  piece  ci^t  ont  of  the  softened  part  to  stand,  and  observing  how 
soon  the  angles  round  off,  or  the  effects  of  pouiing  a  stream  of  water  gently 
upon  it.  The  seat  and  extent  of  softening  also  vaiy  greatly,  and  very  differ- 
ent statements  have  been  made  as  to  the  frequency  with  which  different 
parts  of  the  brain  are  involved,  but  the  usual  seats  seem  to  be  the  corpus, 
striatum,  optic  thalamus,  central  white  matter  of  the  hemisphere,  and 
the  convolutions.  In  embolic  softening  the  left  hemisphere  is  most 
commonly  affected.  The  morbid  condition  is  rarely  well-defined,  but 
shades  off  into  the  surrounding  brain-tissue.  A  section  appears  to  be 
swollen,  and  often  rises  above  the  surrounding  level.  A  highly  impor- 
tant character  of  all  forms  of  cerebral  softening,  except,  it  is  said,  the- 
inflammatory  variety,  is  that  the  specific  gravity  of  the  softened  part 
is  considerably  below  that  of  normal  brain-substance.  Microscopical! 
examination  reveals  more  or  less  destruction  of  the  nerve-elements,  until 
in  extreme  cases  no  trace  of  them  is  visible ;  abundant  granular  cells,, 
not  of  inflammatory  origin,  but  chiefly  derived  from  granular  degeneration 
of  the  cells  of  the  neuroglia  or  of  nerve-cells  ;  granular  fatty  debris ;, 
particles  of  myeline  ;  blood-cells  in  some  varieties  of  softening,  or  their- 
remains  in  the  form  of  pigment  and  hsematoidine  crystals.  The  small 
vessels  often  show  signs  of  degeneration,  and  are  in  some  forms  of  the- 
disease  dilated,  or  present  little  aneurismal  swellings. 

It  is  necessary  to  offer  a  few  remarks  respecting  the  three  main  forms 
of  softening.  Hed  softening  may  be  inflammatory  in  its  origin,  but  in 
the  great  majority  of  cases  it  depends  upon  obsti'uction  of  large  arteries 
or  venous  sinuses.  The  tint  at  first  may  vary  from  pink  to  deep  claret, 
being  most  intense  in  the  grey  matter.  Afterwards  it  undergoes  changes, 
assuming  different  hues  of  yellow,  brown,  chocolate,  buff',  and  other 
colours.  Yellow  softening  usually  results  from  changes  in  the  red  variety, 
but  the  peculiar  form  due  to  the  chemico-pathological  change  is  described 
as  being  of  this  colour.  White  softening  is  considered  by  some  patholo- 
gists as  the  ultimate  condition  of  the  red  variety,  but  undoubtedly  it  is 
not  uncommonly  a  primary  form,  especially  in  connection  with  extensive 
thrombosis  and  atheroma  of  the  vessels.  It  is  also  observed  in  oedema- 
tons  and  atrophic  softening. 

Reparative  processes  may  be  set  up  after  softening.  On  the  surface 
of  the  brain  circumscribed  yellow  patches — plaques  jaunes — are  produced,, 
of  tough  consistence,  implicating  the  grey  matter  of  the  convolutions. 
In  the  interior  of  the  organ  a  cavity  forms,  bounded  and  traversed  by  a 
white  or  greyish  or  sometimes  a  yellowish  vascular  connective  tissue,, 
which  may  divide  the  space  into  loculi,  and  these  contain  a  milky  fluid, 
holding  in  suspension  abundant  fat-granules  and  corpora  amylacea. 
This  fluid  may  be  absorbed,  contraction  and  ultimate  closure  of  the 
cavity  subsequently  taking  place. 

Symptoms. — It  will  be  requisite  in  treating  of  the  clinical  history  of 
cerebral  softening  to  describe  it  under  the  two  forms  of  acute  and 
chronic.  The  latter  is  considered  in  the  chapter  on  Chronic  Diseases  of 
the  Brain. 

Acute  Softening. — Practically  it  will  only  be  necessary  here  to 
indicate  the  respective  symptoms  of  embolism  of  the  middle  cerebral  artery 
and  thrombosis.    Embolism  may  occur  at  any  age,  being  not  uncommon 


CEEEBRAL  EMBOLISM  AND  THHOMBOSIS. 


949 


in  young  persons  ;  some  morbid  condition  likely  to  originate  an  embolus 
can  generally  be  discovei'ed  ;  whilst  in  most  cases  no  pi'smouitory  head- 
symptoms  have  been  noticed.  The  usual  indications  of  the  lodgment  of 
the  embolus  in  the  brain  are  sudden  loss  of  consciousness  and  symptoms 
of  shock,  though  these  are  not  so  frequent  or  so  profound  as  in  htemor- 
rhage  ;  with  hemiplegia,  generally  on  the  right  side.  The  case  may 
end  fatally,  or  consciousness  may  return,  but  the  hemiplegia  remains, 
aphasia  being  also  of  very  frequent  occuiTence.  The  paralysis  is  rarely 
recovered  from  entirely,  but  power  may  be  partially  restored,  especially 
in  young  persons.  In  a  case  mentioned  in  a  former  chapter  which  came 
under  my  notice  the  leg  recovered  perfectly,  but  the  arm,  face,  and  tongue 
remained  permanently  paralyzed,  and  aphasia  was  also  persistent. 

Arterial  thrombosis  is  met  with  either  in  old  persons,  or  in  those  who 
are  prematurely  aged  ;  and  usually,  but  not  always,  well-marked  signs 
of  degeneration  of  the  vessels  of  the  limbs  are  obvious,  along  with  a 
feeble  heart  and  other  evidences  of  decay.  Commonly  there  have  been 
marked  'premonitory  symptoms,  due  to  interference  with  the  cei'ebral 
circulation,  or  to  the  formation  of  minute  thrombi,  similar  to  those 
described  under  Cerkbral  Haemorrhage.  The  mode  of  attack  varies, 
but  is  usually  more  or  less  apoplectiform.  Should  a  lai'ge  ai'tery  or 
sevei'al  smaller  vessels  be  rapidly  obstructed,  a  sudden  apoplectic 
seizure  with  hemiplegia  occurs,  frequently  not  distinguishable  from 
sanguineous  apoplexy.  By  far  more  commonly,  however,  the  onset  is 
gradual,  there  being  marked  mental  disturbance  of  some  kind  before 
the  coma  supervenes,  such  as  transient  excitement,  confusion  of 
thought,  irritability,  or  mild  delirium,  the  patient  often  talking 
incoherently  or  acting  strangely.  There  may  be  complete  loss  of 
consciousness  for  a  brief  period,  but  this  coudition  soon  passes  away, 
and  almost  always  when  the  patient  is  seen  the  coma  is  only  partial, 
indications  being  afforded  that  sensation  and  perception  are  not  entii-ely 
abolished.  In  some  cases  apoplectiform  attacks  are  repeated,  with 
partial  I'estoration  in  the  intervals,  absolute  coma  being  ultimately 
develoi:ied,  with  general  pai-alysis  and  involuntary  passage  of  fa?ces  and 
urine,  death  taking  jjlace  in  a  few  days.  In  others  the  mental  faculties 
become  by  degrees  considerably  improved,  even  up  to  the  previous 
standard ;  but  as  a  rule  the  intellect  remains  markedly  impaired,  and 
this  condition  tends  to  become  speedily  worse  and  worse.  There  is 
frequently  pennanent  aphasia  or  defect  of  speech.  When  sufBciently 
restored,  the  patient  often  gives  indications  of  pain  or  uneasiness  in  the 
head  ;  and  of  hypera3sthesia,  dysfesthesia,  or  various  pai'iBsthesife  in  either 
or  both  limbs  on  one  side.  Hemiplegia  is  usually  present,  and  during 
the  apoplectic  condition  the  head  and  eyes  are  often  tui'ned  to  the  sound 
side.  iSometimes  the  pai'alysis  is  bilateral,  or  is  confined  to  one  limb. 
Generally  it  is  not  complete,  being  also  more  mai-ked  in  the  arms  than 
in  the  legs,  and  at  the  extremities  of  the  limbs  than  in  other  parts. 
Early  spasmodic  contractions  in  the  jjaralyzed  pai'ts  are  verj'^  common, 
in  the  way  of  clonic  spasms,  jerkings,  or  rigid  flexion  of  joints,  especially 
of  the  shoulder,  elbow,  and  knee.  The  affected  limbs  are  often  exceed- 
ingly irritable  on  percussion.  The  paralysis  is  not  likely  to  diminish. 
Hemiplegia  unthout  loss  of  consciousness  is  far  more  common  in  thrombosis 
than  in  cerebral  ha3morrhage,  and  the  paralysis  may  come  on  in  a  pro- 
gressive manner,  which  is  very  chai-acteristic,  affecting  first  one  limb 
and  then  the  other,  at  the  same  time  becoming  more  marked  by  degrees. 
Occasionally  the  early  symptoms  assume  the  characters  of  irregular 


950 


THEORY  AND  PRACTICE  OF  MEDICINE. 


epileptiform  attacks  occurring  in  rapid  succession,  attended  with  mental 
disturbance,  ending  in  coma  and  hemiplegia.  In  other  instances  delirium 
is  the  prominent  symptom  at  first,  usually  mild,  sometimes  violent,  alter- 
nating with  and  finally  ending  in  coma.  The  subsequent  course  of  cases 
of  acute  cerebral  softening  varies  much  ;  many  of  them  become  very 
chronic,  the  patients  gradually  sinking  into  a  state  of  imbecility,  and 
being  permanently  bed-ridden  and  helpless ;  the  opposite  side  often 
becoming  weak;  "late  rigidity"  setting  in  in  the  paralyzed  muscles; 
and  nutrition  being  much  impaired. 

V.  General  Diagnosis,  Prognosis,  and  Treatment. 

1.  Diagnosis. — With  regard  to  the  hypermviic  or  ancemic  disorders  of 
the  circulation  of  the  brain,  which  give  rise  to  the  slighter  symptoms, 
nothing  need  specially  be  said  as  to  their  diagnosis.  Let  it  be  borne  in 
mind,  however,  that  persistent  symptoms  pointing  to  the  head,  especially 
in  persons  at  all  advanced  in  years,  should  always  lead  to  a  careful 
investigation  of  the  case.  It  not  uncommonly  happens  that  head-symp- 
toms are  complained  of  more  or  less  constantly,  such  as  headache  or 
giddiness,  and  it  becomes  a  question  whether  these  depend  upon  some 
extrinsic  disturbance,  especially  connected  with  the  digestive  organs, 
heart,  or  kidneys ;  or  upon  congestion  of  the  brain,  or  disease  of  the 
cerebral  vessels.  It  is  always  well  to  give  a  cautious  opinion  under 
these  circumstances.  The  general  condition  of  the  patient ;  the  presence 
or  absence  of  marked  [symptoms  referable  to  the  alimentary  canal ;  the 
state  of  the  heart,  vessels,  and  kidneys,  as  determined  by  physical  and 
other  modes  of  examination  ;  and  the  precise  nature  of  the  symptoms 
complained  of,  will  tisually  I'ender  the  diagnosis  evident.  Any  sensory 
or  motor  disorder  in  the  limbs,  especially  if  always  noticed  on  one  side 
or  fixed  in  the  same  spot,  should  be  looked  upon  with  suspicion.  Again, 
slight  nervous  phenomena,  which  are  often  attributed  to  mere  congestion 
of  the  brain,  may  be  due  to  thrombosis  of  small  vessels  or  to  minute 
haemorrhages.  Care  must  also  be  taken  not  to  mistake  between  cerebral 
congestion  and  ancemia.  In  further  considering  the  diagnosis  of  these 
affections,  it  will  be  convenient  to  discuss  them  under  the  two  main 
groups  in  which  they  are  usually  presented  in  practice. 

a.  The  apoplectic  condition. —  This  must  be  considered,  not  only  with 
reference  to  cerebral  diseases,  but  also  to  other  causes  by  which  it  may 
be  induced.  The  comatose  state  may  either  be  develojjed  more  or  less 
suddenly,  while  the  patient  is  under  observation  ;  or  he  may  be  found  in 
an  unconscious  state.  The  first  thing  to  be  determined  in  a  case  of 
insensibility,  of  which  the  cause  is  unknown,  is  whether  the  condition  is 
one  of  syncope  or  shock;  asphyxia;  or  coma.  The  characteristic  features 
of  each  of  these  conditions  have  been  already  described,  and  need  not 
be  recapitulated  here.  The  ordinary  causes  acting  directly  on  the 
nervous  system  which  are  to  be  borne  in  mind  as  likely  to  account  for 
unconsciousness,  the  origin  of  which  is  not  evident,  are : — a.  Injury  to 
the  head.  b.  Epileptic  or  other  form  of  convulsive  seizure,  c.  Ui'aemia 
or  diabetic  coma.  d.  Poisoning  by  alcohol,  opium,  or  other  narcotics, 
e.  Sun-stroke,  f.  Certain  affections  of  the  brain  or  its  membranes, 
namely,  cerebral  congestion  ;  hEemorrhage  into  the  biain  or  meninges ; 
cerebral  embolism  or  thrombosis ;  and  rapid  serous  effusion. 

In  endeavouring  to  arrive  at  a  diagnosis,  the  following  course  of  inves- 
tigation should  be  pursued  : — 
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(i.)  Inquiry  must  first  be  made  as  to  the  mode  of  attach,  and  if  there 
is  any  known  cause  for  this.  Thus  there  may  be  a  history  of  injury, 
opium-poisoning,  or  alcoholism.  On  the  other  hand,  the  circumstances 
under  which  the  seizure  occurs  may  exclude  such  causes  altogether,  but 
it  is  important  to  bear  in  mind  that  symptoms  of  opium-poisoning  may 
not  appear  until  some  time  after  the  poison  has  been  taken.  Not  i^ncom- 
monly,  however,  the  patient  is  found  in  a  state  of  insensibility,  and  no 
history  can  be  obtained.  Should  this  happen  in  a  house,  it  is  requisite 
in  any  suspicious  case  to  look  for  bottles  which  might  have  contained 
poison.  If  the  attack  has  come  on  under  observation,  it  is  veiy  impor- 
tant to  ascertain  whether  it  arose  spontaneously,  or  followed  some 
obvious  cause,  such  as  sudden  effort  or  a  fit  of  angei- ;  whether  it  was 
sudden  in  its  onset,  or  more  or  less  gradual ;  if  preceded  or  not  by  mental 
disturbance,  local  sensory  or  motor  disorder,  or  other  symptoms  ;  and  if 
any  convulsive  movements  were  observed  at  oi'  soon  after  the  beginning 
of  the  attack.  This  information  affords  much  aid  in  distinguishing 
organic  lesions  from  each  other;  while  the  occvirrence  of  convulsions 
entirely'  excludes  poisoning.  The  age  of  the  patient  should  be  ascer- 
tained, if  it  is  known, 

(ii.)  In  the  next  jilace  a  careful  examination  of  the  patient  must  be 
carried  out,  noting  especially  the  following  particulars  : — a.  The  appai-ent 
age;  general  confdrmation  and  appearance,  whether  full  andplethoric  or 
the  reverse  ;  and  if  there  are  marked  signs  of  degeneration,  h.  The  colour 
of  the  face,  whether  indicating  congestion  or  shock,  c.  If  any  signs  of 
in  juiy  about  the  head  can  be  discovered,  d.  Whether  there  are  any  indica- 
tions that  the  attack  began  with  convulsions,  such  as  the  tong-ne  having 
been  bitten,  e.  The  odour  of  the  breath,  which  may  i-eveal  alcohol,  opium, 
ursemia,  or  diabetic  coma.  /.  The  degree  of  insensibility,  deep  coma 
usually  indicating  hfemoiThage  or  narcotic  poisoning,  g.  The  state  of 
the  pupils,  any  inequality  showing  some  cerebral  oi'ganic  lesion;  while 
extreme  contraction  is  a  sign  of  opium-poisoning,  though  the  same  condi- 
tion is  now  and  then  observed  in  cerebral  haemorrhage,  and  the  pupils  are 
greatly  dilated  at  the  close  in  cases  of  opium-poisoning,  h.  If  there  are 
any  indications  of  unilateral  motor  disorder,  looking  especially  for  para- 
lysis ;  turning  of  the  head  and  eyes  to  one  side  ;  tremors ;  or  spasmodic 
movements  or  rigidity.  These  afford  evidence  of  some  cei'ebral  lesion, 
though  their  absence  does  not  exclude  such  lesion,  while  marked  spasm 
or  I'igidity  is  in  favour  of  plugging  of  vessels  or  meningeal  haemorrhage. 
i.  The  characters  of  the  breathing,  slow,  laboured,  and  stertorous  z'espira- 
tion  being  usually  only  observed  in  the  profound  coma  of  cerebral 
hsemorrhage  or  narcotic  poisoning,  j.  The  state  of  the  pulse,  h.  It  is 
highly  important  further  to  examine  the  heart  and  vessels.  For  instance, 
valvular  disease  or  some  other  condition  likely  to  give  rise  to  embolism 
maybe  thus  discovered;  cardiac  enlargement  is  often  associated  with 
cei'cbi-al  congestion  or  haemorrhage ;  m  cases  of  thrombosis  the  heart  is 
usually  very  weak  or  fatty;  while  marked  degeneration  of  the  vessels 
may  accompany  either  haemoiThage  or  thrombosis.  The  urine  should 
also  be  tested,  some  of  which  may  be  withdrawn  by  the  catheter  if 
necessary.  Bright's  disease  may,  however,  be  associated  with  uraemia, 
cerebral  htemorrhage,  or  thrombosis.  The  detection  of  alcohol  in  the 
urine  has  been  considered  iiseful  in  the  diagnosis  of  alcoholic  poisoning. 
If  the  patient  vomits,  the  matters  vomited  ought  to  be  examined  in 
any  doubtful  case,  and  it  may  even  be  desirable  to  use  the  stomach- 
pump. 
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(iii.)  The  progress  and  termination  of  an  apoplectic  case  often  give 
much  information  as  to  its  nature.  Thus,  heemorrhage  on  a  very  exten- 
sive scale  or  into  certain  parts  of  the  brain  soon  terminates  fatally  ;  and 
so  usually  does  opium-poisoning.  In  a  considerable  experience  of  cases 
of  acute  alcoholic  poisoning  at  the  Liverpool  Northern  Hospital,  I  never 
knew  one  prove  immediately  fatal,  even  when  the  coma  was  very  deep. 
The  course  of  events  also  affoi'ds  important  help  in  distinguishing  between 
cerebral  congestion,  htemorrhage,  and  plug-ging  of  vessels. 

Tliere  are  some  points  of  practical  importance  which  demand  notice. 
The  greatest  care  should  be  taken  not  to  pronounce  a  person  merely 
drunk  in  whom  there  are  signs  that  this  condition  exists,  as  there  may 
be  at  the  same  time  some  serious  injury  to  the  head,  or  an  organic  lesion 
affecting  the  brain.  Grave  mistakes  have  not  unfrequently  been  made 
in  this  matter.  Alcoholic  poisoning  may  be  met  with  in  very  young 
children,  even  in  infants  in  arms.  It  is  sometimes  difficult  or  impos- 
sible to  determine  whether  comatose  symptoms  are  due  to  some  evident 
injury  to  the  head;  or  to  a  sudden  cerebi-al  lesion  which  has  caused  the 
patient  to  fall,  and  has  thus  led  to  the  injury. 

h.  The  second  group  of  cases  which  call  for  consideration  here  are 
characterized  by  sudden  or  rapidly-developed  hemiplegia  xcithont  loss  of 
consciousness.  This  indicates  either  haemorrhage  into  the  brain ;  or 
plugging  of  vessels,  from  thrombosis  or  embolism.  The  probability  is 
always  in  favour  of  the  latter,  and  the  diagnosis  of  thrombosis  is  still 
more  certain  if  the  paralysis  is  not  suddenly  complete,  but  increases 
and  extends  in  a  progressive  manner. 

2.  Prognosis.- — The  immediate  prognosis  of  an  apoplectic  seizure  due 
to  cerebral  lesion  is  always  doubtful,  and  a  very  cautious  opinion  ought 
to  be  given,  the  case  being  constantly  watched.  If  the  coma  is  merely 
due  to  congestion,  the  patient  will  soon  recover.  The  chief  circum- 
stances which  increase  the  gravity  of  the  immediate  prognosis  in  cases 
of  sanguineous  apoplexy  are : — Advanced  age  of  the  patient,  with  very 
degenerate  vessels ;  a  history  of  previous  attacks  ;  the  occurrence  of 
convulsions  at  the  outset,  or  of  marked  rigidity  or  spasmodic  movements 
at  an  early  period  ;  a  progressive  character  of  the  attack ;  very  deep 
and  prolonged  coma,  with  involuntary  passage  of  urine  and  faeces  ; 
general  paralysis;  great  dilatation  and  immobility  of  the  pupils,  or 
extreme  contraction  ;  a  very  slow  or  rapid  pulse  ;  signs  of  profound  shock, 
•with  feeble  circulation,  pallor,  and  cold  sweats.  As  to  the  ultimate 
prognosis,  supposing  consciousness  to  be  restored,  this  can  only  be 
determined  by  watching  the  case  for  some  time  and  noting  its  progress ; 
and  the  same  is  true  when  hemiplegia  sets  in  without  coma.  Right 
hemiplegia  is  said  to  be  less  favourable  than  left.  Anaesthesia  affecting 
any  part  of  the  paralyzed  limbs  is  a  bad  sign,  as  well  as  the  occurrence 
of  occasional  severe  pains.  If  no  improvement  is  evident  within  a 
month  ;  if  the  paralyzed  limbs  exhibit  a  marked  tendency  to  permanent 
rigidity  ;  and  if  electric  irritability  becomes  impaired  or  lost,  the  prog- 
nosis is  very  unfavourable.  The  leg  may  recover  power  while  the  arm 
remains  permanently  paralyzed.  After  cerebral  haemorrhage  the  mental 
faculties  are  often  perfectly  restored,  even  though  the  paralysis  is  per- 
sistent. It  must  be  borne  in  mind  that  a  clot  in  the  brain  may  cause 
serious  inflammation  of  its  substance,  and  may  thus  prove  fatal  some 
time  after  the  occurrence  of  the  haemorrhage. 

Embolism  or  thrombosis  is  not  so  frequently  immediately  fatal  as 
cerebral  haemorrhage,  but  the  subsequent  histoiy  is  generally  very 
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unfavourable,  both  as  regards  the  mental  condition  and  the  paralysis, 
especially  in  cases  of  thrombosis  accompanied  with  extensive  disease  of 
the  vessels,  such  cases  often  going  on  rapidly  from  bad  to  worse. 

3.  TRiiATMENL'. — In  the  treatment  of  the  minor  symptoms  due  to  con- 
gestion or  aniBmia  of  the  brain,  attention  must  be  paid  to  the  state 
of  the  blood  and  of  the  circulation.  General  cerebral  anasmia  may  be 
obviated  by  improving  the  quality  of  the  blood ;  and  stimulating  or 
strengthening  the  heart's  action.  No  special  treatment  can  be  directed  to 
partial  anaemia.  Cerebral  congestion  may  be  relieved  by  keeping  the 
patient  on  low  diet,  and  stopping  all  stimulants ;  administering  saline 
and  other  purgatives ;  avoiding  any  cause  which  is  likely  to  give  rise  to 
the  condition,  such  as  over-study;  or,  in  appropriate  cases,  removing 
blood  either  locally  or  genei'ally.  The  patient  must  be  warned  against 
wealing  tight  clothing  about  the  neck,  hanging  down  the  head,  straining 
at  stool,  and  other  causes  which  are  likely  to  increase  cerebral  conges- 
tion, particuiai'ly  if  there  are  any  indications  that  the  vessels  are  in  a 
diseased  state. 

Before  describing  the  treatment  of  an  apoplectic  attack  resulting  from 
cerebral  mischief,  I  would  remark  that  in  cases  where  the  diagnosis 
is  uncertain,  it  is  desii-able  to  empty  the  stomach  at  once  by  means  of 
the  stomach-pump,  lest  the  symptoms  should  be  due  to  some  poison. 
In  this  class  of  cases  the  first  principle  in  treatment  ought  to  be  not  to 
intei^fere  immediately  and  actiA^ely  unless  there  is  some  clear  indication 
for  such  interference.  Formerly  venesection  was  at  once  resorted  to, 
and  is  now  but  too  often  followed  as  a  routine  practice.  In  many  cases 
<all  that  is  necessary  is  to  place  the  patient  in  the  recumbent  posture,  if 
possible  in  bed,  with  the  head  high  ;  to  loosen  all  clothing  about  the 
neck  and  chest ;  to  allow  plenty  of  fresh  air ;  and  to  enjoin  perfect  quiet. 
If  the  attack  is  merely  due  to  congestion,  recovery  will  soon  follow. 
Should  the  case  be  one  of  haemorrhage,  with  obvious  signs  of  marked 
]>lethora,  unquestionably  venesection  may  be  useful,  but  it  is  rarely 
needed  ;  on  the  othei'  hand,  the  condition  is  not  uncommonly  one  of 
shock,  and  then  stimulant  enemata,  heat  and  sinapisms  to  the  extremities, 
and  other  measures  for  rousing  the  patient  are  indicated,  particularly 
when  the  coma  is  due  to  plugging  of  vessels.  The  pi'actice  of  placing  a 
drop  of  croton-oil  mixed  with  crumb  of  bread  on  the  back  of  the  tongue 
is  useful  in  many  cases.  If  the  comatose  state  continues  for  a  consider- 
able time  the  patient  must  be  supported  by  enemata  ;  sinapisms  maj^  be 
applied  to  vai'ious  parts  ;  and  the  bladder  must  be  attended  to.  If  con- 
sciousness returns,  the  patient  should  be  kept  completely  at  rest,  free 
from  all  mental  disturbance,  and  upon  low  diet,  until  the  period  of  danger 
from,  inflammation  has  passed.  .  Shouhl  this  morbid  condition  be  set  up, 
the  hair  may  be  cut  short  and  cold  applied,  or  small  blisters  to  the  nape 
of  the  neck.  The  subsequent  treatment  of  these  cases,  as  well  as  tliose 
of  sudden  li.emvplegia  without  coma,  must  depend  upon  their  progress, 
but  it  is  particularly  necessary  to  guard  against  employing  too  active 
measures,  especially  at  an  early  period.  The  main  indications  are 
to  support  the  general  health,  especially  by  proper  diet,  attention  to 
hygienic  conditions,  and  the  administration  of  tonics ;  to  avoid  all 
forms  of  mental  disturbance ;  and  to  treat  symptoms,  particulai-ly 
paralysis,  which  must  be  managed  according  to  the  principles  and 
methods  already  pointed  out.  Iodide  of  potassium  and  bichloride  of 
mercury  have  been  supposed  to  aid  in  |the  absorption  of  a  clot  in  the 
brain.  A  blister  occasionally  applied  to  the  nape  of  the  neck  may 
prove  serviceable. 
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Chapter  XCI. 

CHRONIC    DISEASES    OF    THE    BRAIN    AND  ITS 
MEMBRANES. 

I.  Chronic  Meningitis. 

.Etiology. — Chronic  meningitis  is  chiefly  met  with  as  the  result  of 
former  injury  to  the  skull  ;  prolonged  mental  labour,  especially  if 
combined  with  much  anxiety ;  chronic  alcoholism ;  and  irritation  by 
tumours  and  morbid  growths,  especially  syphilitic.  In  rare  instances 
it  remains  after  the  acute  form  of  the  disease.  One  form  of  chronic 
meningitis,  named  pachymeninyitis,  most  frequently  comes  on  spon- 
taneously in  aged  persons  who  are  the  subjects  of  imbecility  or  dementia. 
It  is  said  to  have  been  also  observed  in  cases  of  chronic  alcoholism  and 
chronic  phthisis.  This  variety  is  by  far  most  common  after  middle  age, 
and  in  males. 

Anatomical  Characters. — The  most  frequent  post-mortem  signs  of 
chronic  meningitis  are  thickening  and  increased  fii-mness  of  the  mem- 
branes in  different  parts,  sometimes  extreme,  with  opacity  of  the 
arachnoid ;  adhesion  of  the  membranes  to  each  other,  of  the  dura 
mater  to  the  skull,  or  of  the  pia  mater  to  the  brain  ;  increased 
vascularity,  particularly  of  the  pia  mater,  with  permanent  enlargement 
of  many  vessels ;  serous  effusion  into  the  meshes  of  the  pia  mater,  there 
being  also  sometimes  a  considerable  quantity  of  turbid  fluid  in  the  sub- 
arachnoid space ;  exudation,  especially  in  the  sulci  and  around  the 
vessels,  often  surrounding  and  pressing  upon  some  of  the  cranial 
nerves,  and  becoming  organized  and  firm ;  and  the  presence  of  excess 
of  clear  or  flocculent  serum  in  the  ventricles,  the  lining  membrane 
of  which  becomes  thickened  and  rough.  Calcareous  or  osseous  lamina 
may  be  formed  in  the  thickened  membranes,  and  the  convolutions  of 
the  brain  are  sometimes  atrophied.  Increase  in  number  and  enlarge- 
ment of  the  Pacchionian  bodies  has  been  considered  a  result  of  chronic 
meningitis. 

The  form  of  lesion  named  pachymeningitis  usually  begins  in  the  region 
corresponding  to  the  distribution  of  the  middle  meningeal  artery,  and 
occupies  a  variable  extent.  A  delicate  adherent  film  forms,  which 
mainly  consists  of  large  and  thin- walled  capillaries,  partly  of  embryonic 
corpuscles.  Gradually  new  films  are  developed  upon  the  original  one 
in  succession,  until  they  may  attain  a  considerable  thickness.  The 
deeper  layers  at  the  same  time  become  firmer,  less  vascular,  and  more 
fibi'ous.  Extravasations  of  blood  often  occur,  owing  to  rupture  of  the 
delicate  vessels,  which  are  usually  small  and  numerous,  but  not  uncom- 
monly considerable  in  extent,  so  that  the  whole  structure  may  look 
like  a  clot.  Blood-pigment  is  frequently  precipitated  in  crystalline  and 
other  forms. 

Symptoms. — These  are  often  very  obscure  and  ill-defined  in  chrome 
meningitis,  being  a  combination  of  symptoms  due  to  excited  action  and 
impaired  function  of  the  parts  involved.  The  most  important  clinical 
indications  of  this  disease  are : — More  or  less  constant  general  head- 
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ache,  of  dull  and  heavy  character,  not  severe  oi  attended  with  exacei'- 
bations.  2.  Persistent  vertigo,  the  patient  staggeiing  -while  walking,  as 
if  drnnk,  but  particularly  on  looking  suddenly  round  ovei'  the  shoulder. 
3.  Mental  excitability  at  times,  especially  in  the  evenings,  with  peevish- 
ness, ii-ritability,  restlessness,  and  wakefulness:  alternating  with  marked 
depression,  the  patient  becoming  apathetic,  gloomy,  low-spirited,  and 
appi'ehensive.  4.  In  course  of  time  failure  of  the  intellectual  faculties, 
sometimes  ending  in  extreme  dementia.  5.  Subjective  sensations  of 
flashes  of  light,  iridic  colours,  or  tinnitus  aurium  ;  with  at  the  same 
time  diplopia  or  more  or  less  impairment  of  sight  in  one  eye,  or  partial 
deafness.  6.  Hypera;sthesia  of  some  parts  of  the  skin,  with  hypfes- 
thesia  or  numbness  of  other  portions.  7.  Ii'i'egular  twitchings  or 
clonic  spasms  of  various  muscles,  esj)ecially  those  of  the  face  and  eye- 
balls, causing  grimaces,  and  often  external  strabismus;  also  of  the 
muscles  of  the  liinbs,  which  may  present  curious  spasmodic  move 
ments  from  time  to  time,  or  be  the  seat  of  rigidity.  8.  Irregular  motor 
paralysis,  usually  incomplete,  accompanying  and  following  the  above 
movements,  aifecting  first  the  cranial  nerves  on  one  or  both  sides,  as 
indicated  by  partial  ptosis,  drawing  of  the  face  to  one  side,  strabismus  or 
immobility  of  the  eyeball,  slight  deviation  of  the  tongue,  and  thickness 
of  speech  ;  then  extending  to  the  limbs,  in  some  cases  only  a  few  fingers 
or  certain  muscles  being  involved,  in  others  the  whole  arm,  one  arm  and 
leg,  or  sometimes  all  the  limbs  more  or  less.  Irregulai-  epileptiform 
attacks  not  uncommonly  occur,  but  they  ai'e  not  attended  with  any 
special  cry,  or  with  stoppage  of  respiration  and  its  consequences,  while 
consciousness  is  not  completely  lost.  The  fit  lasts  an  indefinite  and 
often  a  considerable  time,  and  is  not  followed  by  the  comatose  state 
observed  in  true  epilepsy.  In  most  cases  some  degree  of  pyrexia  is 
noticed  towards  evening,  with  heat  of  head,  flushing  of  the  face,  and 
conjunctival  injection.  Nausea  and  vomiting,  with  obstinate  constipa- 
tion, are  not  infrequent  symptoms.  Any  excitement  tends  to  increase 
the  symptoms  markedly.  The  ophthalmoscope  often  reveals  optic 
neuritis  or  ischjBmia. 

Jjx  jmcliymcningitis  the  symptoms  are  very  indefinite,  being  described 
as  headache,  vertigo,  failure  of  the  mental  powers,  gradually  increasing 
hemiplegia,  and  occasional  epileptiform  or  apoplectic  attacks.  Death 
usually  occurs  during  one  of  these  attacks. 

II.   Chronic  Cerebral  Softening. 

Symptoms. — The  pathology  of  this  disease  has  been  already  ccmsidered 
{see  p.  946),  and  it  is  only  requisite  to  describe  here  the  clinical  history  of 
softening  which  is  chronic  from  the  commencement.  The  chief  symptoms 
of  this  condition  are  : — I.  Headache,  in  many  cases  persistent  but  not 
sevei-e  ;  usually  of  heavy  character,  and  sometimes  only  amounting  to 
a  feeling  of  weight  and  heaviness ;  frontal  as  a  rule,  occasionally 
general,  but  never  unilatei-al  or  localized.  2.  Mental  changes,  namely, 
gradual  failure  of  the  intellectual  faculties  one  after  another,  of  which 
the  patient  is  generally  aware  at  first,  which  may  ultimately  end  in 
complete  dementia  or  mania ;  change  in  manner,  disposition,  and 
temper ;  various  forms  and  degrees  of  aphasia,  a  tendency  to  repeat 
the  same  words  several  times,  and  on  all  occasions,  being  considered 
very  characteristic ;  marked  lowness  of  spirits ;  emotional  disorder,  the 
patient  being  either  apathetic,  oi-  the  emotions  being  but  little  under 
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control,  and  quasi-hysterical  fits  of  crying  or  laughing  occurring  without 
cause  ;  sometimes  a  restless  and  excited  manner  at  night,  or  even  mild 
delirium.  Occasionally  the  mind  seems  unaffected.  3.  Sensory  dis- 
orders, especially  superficial  and  deep  pains  in  various  parts  o£  the  limbs, 
hypei'JBsthesia  or  dysesthesia,  formication,  numbness,  and  gradual 
impairment  of  sensation,  seldom  amounting  to  complete  ansesthesia ; 
some  degree  of  failure  of  sight  and  hearing,  but  rarely  complete  blind- 
ness or  deafness.  4.  Motor  disturbance,  in  the  direction  of  paralysis, 
incomplete  in  degTee,  developed  gradually  and  often  in  an  intermit- 
tent manner,  usually  beginning  in  either  arm  or  leg,  but  soon  being 
more  or  less  generally  but  irregularly  distributed,  though  one  side  is  as  a 
rule  more  affected  than  the  other,  or  sometimes  confined  to  special  groups 
of  muscles,  such  as  those  of  the  face  or  part  of  a  limb ;  fi-equently  tonic 
rigidity,  gi-adually  increasing ;  tremors  or  clonic  spasms,  especially  in 
the  pai-alyzed  muscles,  with  undue  irritability  on  percussion ;  and  some- 
times epileptiform  convulsions.  The  subjects  of  chronic  cerebral  softening 
commonly  present  an  old  or  prematurely  aged,  unhealthy,  and  cachectic 
appearance.  Degeneration  of  the  vessels,  weak  heart,  and  granular 
kidneys  are  frequently  well-marked.  Usually  the  bowels  are  obstinately 
constipated.  The  duration  of  the  disease  is  very  variable.  At  last 
gradual  coma  sets  in,  usually  with  general  paralysis  and  relaxation  of 
the  mviscles,  and  involuntaiy  passage  of  urine  and  faeces.  Speedy  and 
unexpected  death  may  happen  from  extensive  thrombosis  or  from 
cerebi-al  haemorrhage. 


III.  Adventitious  G-rowths  in  connection  with  the  Brain  and  its 
Membranes — Cerebrad  Tumour. 

Anatomical  Characters. — The  chief  adventitious  growths  or  tumours 
which  are  met  with  in  connection  with  the  brain  or  its  membranes 
include : — 1.  Cancer.  2.  Tubercle.  3.  Syphilitic  deposit.  4.  Sarcoma. 
5.  Myxoma.  6.  Glioma.  7.  Cholesteatoma.  8.  Lipoma.  9.  Parasitic 
cysts,  namely,  cysticercus  cellulosus  and  hydatids.  10.  Cysts  containing 
fluid,  fat,  or  hair;  or  enclosing  cauliflower  excrescences.  11.  Aneurisms. 
12.  Vascular  erectile  tumours.     13.  Osseous  or  calcareous  masses. 

Cancer. — All  forms  of  malignant  disease  are  met  with  in  the  bi'ain, 
but  far  most  commonly  the  encephaloid  variety,  which  i^sually  occurs 
as  a  more  or  less  round  or  lobulated  tumour,  of  very  variable  size, 
genei'ally  single  if  primary,  sometimes  numerous  if  secondary.  The 
growth  may  be  inseparable  from  the  bi-ain-substance  ;  distinctly  defined ; 
or  surrounded  by  a  cyst.  The  usual  seat  of  cancer  in  the  bi^ain  is  the 
cerebral  hemisphere,  but  it  may  occupy  any  part.  It  often  shows  signs 
of  degenerative  changes  in  its  interior.  It  must  be  mentioned  that 
cancer  may  originate  from  other  structures  within  the  cranium  besides 
the  brain  itself,  and  then  tends  in  some  cases  to  make  its  way  outwards; 
on  the  other  hand,  it  may  begin  outside  the  skull  and  grow  inwards. 

Tuljercle  in  the  brain  is  described  as  forming  irregularly-roundish 
masses,  yellow  and  caseous-looking,  dry  and  bloodless,  sometimes  con- 
tinuous with  the  brain-substance  through  a  greyish- white,  somewhat 
translucent  border,  in  other  cases  separated  by  a  cyst.  As  a  rule  there 
is  but  one  such  mass,  occasionally  two,  I'arely  more.  The  size  generally 
varies  from  that  of  a  hemp-seed  to  a  cherry,  but  it  may  be  equal  to  a 
small  egg.    Tubercle  ordinarily  occupies  the  cerebrum  or  cerebellum, 
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rarely  the  pons.  It  often  softens  in  the  centre  into  a  pnrulent-looking 
Huiil,  or  ail  aetual  cavity  may  foi'm. 

Syphilitic  disease. — Syphilitic  deposit  is  far  more  commonly  met 
with  in  connection  with  the  membranes  than  in  the  brain  itself.  These 
are  matted  together,  the  dura  mater  being  closely  adherent  to  the  skull 
at  the  seat  of  disease,  and  the  inner  membranes  to  the  cerebral  sub- 
stance, while  there  is  more  or  less  thickening  from  the  accumulation  of 
a  tough  matei'ial,  yellow  in  the  centre,  but  usually  presenting  a  greyish- 
white  bordei'  around.  This  often  involves  some  of  the  nerves.  In  the 
brain  syphilis  generally  causes  mere  indui'ation  from  interstitial  proli- 
feration of  cellular  tissue,  especially  at  the  surface.  Gummata  are 
extremely  rare  ;  they  assume  the  form  of  irregular  nodules  or  tumoui^s, 
which  may  attain  the  size  of  an  egg,  their  shape  being  often  modified 
by  the  part  of  the  brain  in  which  they  occur,  and  they  always  pass 
gradually  into  the  surrounding  tissue,  either  through  a  greyish  softer 
material  or  an  indurated  infiltration.  A  section  is  yellowish-grey  or 
yellowish  and  translucent ;  cheesy  or  gluey  in  consistence;  and  it  often 
presents  signs  of  decay,  in  the  form  of  opaque  spots  scattered  over  the 
entire  suiface,  but  there  is  no  central  softening  such  as  is  observed  in 
tubercle.  The  more  vascular  parts  of  the  brain  are  the  usual  seats  of 
syphilitic  gummata.    Generally  onlj  a  single  dej^osit  is  found. 

Sarcoma. — This  form  of  tumour  is  not  uncommon,  and  may  be  con- 
nected with  the  membranes,  or  imbedded  in  the  brain-substance,  espe- 
cially the  cerebrum.  It  is  round  or  lobulated,  varying  in  size  from  a 
nut  to  a  good-sized  apple,  being  distinctly  defined  and  frequently 
enclosed  in  a  vascular  capsule,  from  which  it  can  be  turned  out.  A  sec- 
tion is  smooth,  and  dirty-white  or  greyish-red  ;  and  the  consistence  is 
generally  soft,  but  may  be  firm  and  fibrous.  In  structure  a  saiToma 
consists  mainly  of  spindle  shaped  cells.  Calcification  may  take  place  in 
spf)ts  ;  or  spaces  may  be  formed,  containing  fluid. 

Myxoma. — Usually  (jccurring  as  a.  distinct  tumour  of  variable  size, 
occasionally  as  an  infiltration,  myxoma  is  genei-ally  observed  in  the 
cerebrum.  It  is  very  soft,  and  may  be  almost  gelatinous  ;  somewhat 
translucent;  and  has  usually  a  yellowish  or  reddish  colour,  but  may 
present  extravasations  of  blood.  In  sti'ucture  the  material  consists  of 
variously-formed  cells,  imbedded  in  a  homogeneous  hyaline  substance. 

Glioma. — Resulting  from  a  local  hyperplasia  of  the  neuroglia,  this 
form  of  growth  is  never  well-defined,  but  runs  into  the  surrounding 
brain- substance,  and  does  not  pass  from  the  bi'ain  to  the  meninges.  It 
is  usually  found  in  a  cerebral  hemisj^here,  aiid  may  attain  a  considerable 
size.  The  colour  of  a  section  varies  from  yellow  to  greyish-red,  and  cut 
vessels  ai-e  generally  seen.  The  consistence  is  usually  rather  soft. 
Glioma  consists  of  a  finely-reticulated  material  enclosing  roundish  nuclei. 
It  may  become  the  seat  of  degeneration  or  hasmorrhage.  It  occurs 
chiefly  in  yiiung  ]iersons. 

Cholesteatoma  is  a  very  rare  growth,  consisting  of  concentric  laminjs 
of  epithelial-cells.  It  forms  a  tumour,  surrounded  by  a  delicate  mem- 
brane, and  presenting  a  pearly  lustre  on  section.  It  may  develop  from 
the  b]-ain,  the  meninges,  or  the  skull. 

Cysticerci  are  generally  found  in  the  grey  substance,  being  usually 
numerous  when  present.    Echinococci  are  very  rare. 

Aneurism  is  also  a  rare  comlition  in  connection  with  the  braiii.  It 
generally  att'ects  one  of  the  ai-teries  at  the  base,  being  in  most  cases  of 
small  size,  but  may  attain  the  dimensions  of  an  egg. 
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The  other  forms  of  cerebral  tumour  do  not  call  for  any  special  descrip- 
tion. 

Symptoms. — There  is  no  disease  of  the  brain  in  which  the  symptoms  are 
more  diverse  in  their  characters  and  course  than  in  the  different  kinds 
of  tumour,  so  much  depending  on  their  situation,  size,  shape,  number, 
and  rapidity  of  growth.  Further,  the  symptoms  are  not  only  due  to  the 
immediate  effects  of  the  tumour,  but  those  of  cerebral  softening,  hydro- 
cephalus, and  chronic  meningitis  are  often  superadded  after  a  time. 

Occasionally  a  cerebral  tumour,  even  of  considerable  size,  is  quite  latent 
throughout  ;  or  a  sudden  apoplectic  attack,  the  result  of  congestion  or 
hf^morrhage,  reveals  its  existence.  The  characteristic  clinical  features 
of  this  morbid  condition,  however,  are  as  follows  : — 1.  Headache,  at  tirst 
slight,  but  by  degrees  becoming  very  severe  ;  often  localized,  though 
not  necessarily  over  the  seat  of  the  tumour  ;  constant,  and  of  dull, 
grinding  character,  but  subject  to  violent  exacerbations,  the  pain  being 
often  increased  by  any  excitement,  coughing,  sneezing,  a  deep  breath,  or 
strong  light  ;  and  sometimes  accompanied  with  localized  tenderness  of 
the  skull  to  pressure  or  percussion.  2.  Persistent  cerebral  vomiting,  irre- 
spective of  taking  food.  3.  Ophthalmoscopic  changes,  namely,  iscliaemia 
of  the  optic  discs,  or  doable  optic  neuritis  going  on  to  optic  atrophy. 

The  above  are  the  three  most  important  signs  of  an  intra-craiiial 
growth,  and  when  they  are  all  present  there  is  very  strong  evidence  of  a 
cerebral  tumour.  There  may  be  further — 4.  Signsof  irritation,  followed  by 
gradual  pai'alysis,  of  such  of  the  cranial  nerves  as  the  growth  implicates, 
these  being  generally  unilateral.  Vision  is  often  affected,  terminating  in 
complete  lalindness,  and  it  is  not  uncommon  for  one  eye  to  be  involved 
after  the  othei".  Smell  and  hearing  may  also  be  impaired  or  lost,  the  latter 
usually  on  one  side.  Severe  neuralgic  pains,  hyperesthesia,  and  parses- 
thesiff)  frequently  affect  the  fifth  nerve,  followed  by  gradual  loss  of 
sensation  to  complete  anaesthesia,  and  paralysis  of  its  motor  portion 
occasionally.  The  facial  nerve  is  most  commonly  implicated,  next  the 
third  and  sixth,  and  sometimes  the  fourth,  there  being  first  twitchings 
and  spasmodic  movements  followed  by  paralysis  of  the  muscles  supplied 
bv  these  nerves  ;  when  the  paralysis  is  complete,  electric  irritability 
becomes  usually  quite  extinct.  Partial  paralysis  of  the  eighth  and 
ninth  nerves  is  not  uncommon,  causing  impairment  of  speech  and  deglu- 
tition, or  sometimes  disturbance  of  respiration  or  cardiac  action.  If  the 
crus  cerebri  be  pressed  upon,  the  cranial  nerves  in  the  neighbourhoood 
are  affected  on  the  same,  while  gradual  hemiplegia  and  hemianaesthesia 
supervene  on  the  opposite  side. 

It  will  now  be  advisable  to  consider  the  different  symptoms  which 
enable  one  to  localize  a  growth  in  the  brain. 

(i.)  Tumours  involving  the  motor  part  of  the  cortex  give  rise  to 
localized  epileptiform  seizures,  often  without  loss  of  consciousness,  which 
commence  in  the  limb  or  joint  supplied  by  the  part  of  the  cortex  affected, 
and  are  often  followed  by  temporary  paralysis  of  the  limb. 

(ii.)  Tumours  growing  in  the  centrum  ovale  or  about  the  internal 
capsule  cause  a  gradual  slow  progressive  hemiplegia,  but  usually  without 
convulsions,  unless  the  motor  cortex  be  involved.  Tumours  in  the 
anterior  frontal  lobes  cause  no  paralysis,  but  only  mental  changes. 

(iii.)  When  a  growth  is  situated  at  the  base  of  the  brain,  or  on  indivi- 
dual cranial  nerves,  it  gives  rise  to  corresponding  local  phenomena, 
according  to  the  nerves  implicated. 

(iv.)  When  a  tumour  occupies  certain  portions  of  the  brain,  peculiar 
lotatory  and  other  movements  are  observed.      A  special  feature  in 
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tumoui's  of  the  cerebellum,  moi-e  especially  of  tlie  middle  lobe,  is  said  to 
he  a  tonic  rigidity  of  the  muscles  of  the  back  of  the  neck,  with  retraction 
of  the  head,  associated  frequently  with  flexion  of  the  fore-arms,  and 
extensio7i  of  the  leg-s,  with  pointing  of  the  toes.  They  also  press  on  the 
venfB  Galeni,  and  cause  dropsy  of  the  ventricles,  with  corresponding 
mental  symptoms. 

Occasionally  a  cerebral  tumour  becomes  evident  externally,  in  cases 
i)f  aneuiusm,  it  is  said  that  a  murmur  has  been  in  exceptional  instances 
lieard  over  some  part  of  the  skull.  The  general  condition  of  the  patient 
varies  much.  The  constitution  is  gravely  affected,  should  there  be 
much  suffering,  with  loss  of  sleep.  Sometimes  considerable  emaciation 
and  marasmus,  or  evidences  of  some  cachexia  are  observed  ;  or  cancer- 
ous, syphilitic,  or  tubercular  deposits  may  be  discovered  in  other  parts. 
The  mode  in  which  cases  of  cerebral  tumour  terminate  is  very  variable. 
Jn  those  which  have  come  under  my  observation  the  end  was  always 
unexpected,  acute  symptoms  setting  in  without  any  obvious  cause. 

IV.  Chronic  Hydrocephalus. 

Etiology  and  Pathology. — Chronic  hydrocephalus  is  characterized 
by  accumulation  of  fluid,  either  in  the  ventricles ;  in  and  beneath  the 
orachnoid;  or  in  both  these  situations.  In  the  great  majoiity  of  cases 
the  condition  is  either  congenital,  or  is  revealed  within  six  months  after 
birth,  and  has  then  been  chiefly  attributed  to  arrest  of  development  of 
the  brain,  or  to  chronic  inflammation  of  the  ventricular  lining  membrane. 
It  may  come  on  as  an  acquired  complaint,  however,  in  older  children, 
or  very  rarely  even  in  adults,  being  then  the  result  of  closure  of  the  venae 
Galeni,  usually  the  consequence  of  pressure  by  a  tumour.  Chronic 
hydrocephalus  has  no  connection  with  tubercle,  but  is  not  uncommon 
in  cases  of  rickets.  Excess  of  fluid  may  accumulate  in  the  arachnoid 
sac  in  connection  with  senile  or  other  forms  of  atrophy  of  the  brain  ;  or 
after  previous  htemorrhage. 

Anatomical  Characters. — The  quantity  of  fluid  in  cases  of  chronic 
hydrocephalus  varies  from  a  few  ounces  to  several  pints.  It  is  usually 
watery,  limpid,  and  colourless  ;  of  low  specific  gravity  ;  and  contains 
but  a  very  small  quantity  of  albumin,  with  some  saline  matter.  The 
ventricular  lining  membrane  is  often  altered  in  appearance,  thickened, 
granular,  and  rough.  The  arachnoid  is  stretched,  and  signs  of  chronic 
meningitis  are  often  observed  about  the  base.  The  brain  is  altered  in 
shape,  sometimes  unsymmetrical,  its  convolutions  being  flattened  and 
spread  out;  and  its  texture  is  in  many  cases  firmer  than  natural,  or,  on 
the  other  hand,  soft  and  macerated.  The  optic  nerves  are  usually  much 
stretched.  The  cranial  bones  are  frequently  expanded  and  thinned,  the 
ft)ntanelles  and  sutures  being  considerably  widened  ;  sometimes  the 
bones  are  thickened,  but  spongy. 

Symptoms. — Only  the  signs  of  chronic  hydrocephalus  in  children 
need  be  considered  here.  The  head  enlarges,  in  some  cases  attaining 
an  enormous  size,  so  that  it  falls  from  side  to  side  if  not  supported,  and 
at  the  same  time  assumes  a  curious  shape,  becoming  round  and  globe- 
like, with  a  very  large  and  prominent  forehead,  the  bones  being  driven 
a])art,  while  the  oi'bital  plates  of  the  frontal  ai-e  pushed  down,  especially 
behind,  the  eyeballs  being  thus  pressed  forward  so  as  to  become  very 
]3rominent  and  to  look  downwards.  The  fontanelles  and  sutures  are 
widened   to   a   variable    degree,  as   well   as    prominent;  wliile  fre- 
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quently  distinct  fluctuation  can  be  detected.  The  scalp  feels  thin, 
sometimes  almost  as  if  it  were  going  to  give  way,  and  the  bones  may  be 
so  attenuated  as  to  yield  a  crackling  sensation.  The  lower  part  of  the 
face  looks  very  small,  and  has  a  curious  worn  or  stupid  expression. 
It  may  present  a  puffy  appearance,  with  enlarged  vessels  on  the  cheeks. 
The  nervous  symptoms  which  are  liable  to  be  met  with  are  headache, 
though  this  is  often  absent ;  vertigo ;  non-development  or  gradual 
failure  of  the  mental  faculties,  even  to  complete  imbecility  ;  disturbed 
sleep  at  night,  with  drowsiness  by  day  ;  marked  peevishness,  irritability, 
or  depression  of  spirits ;  failure  of  the  special  senses,  especially  that  of 
sight,  with  signs  of  ischaimia  or  atrophy  of  the  disc ;  restlessness,  with 
general  muscular  weakness  and  loss  of  co-ordinating  power,  tottering  gait, 
tremors  of  the  limbs,  spasmodic  movements  or  convulsions  coming  on 
Avithout  any  obvious  cause,  strabismus,  or  laryngismus  stridulus.  The 
body  is  generally  much  wasted;  circulation  is  feeble;  and  the  child 
always  feels  cold.  Excessive  appetite,  vomiting,  and  constipation  with 
unhealthy  stools  are  common  symptoms.  The  duration  of  cases  of 
chronic  hydi-ocephalus  is  variable,  but  usually  death  occurs  within  the 
first  few  years  of  life,  chiefly  from  gradual  or  sudden  coma,  exhaustion, 
convulsions,  or  laryngismus  stridulus. 

V.    Hypektrophy  of  the  Brain. 

Only  a  few  remarks  are  required  with  reference  to  the  so-called 
hypertrophy  of  the  brain  observed  in  children.  This  is  associated  either 
with  rickets  or  with  congenital  syphilis  ;  and  the  increase  in  size  and 
weight  of  the  organ  is  probably  due  either  to  albuminoid  infiltration  of 
the  white  substance,  or  to  increase  in  the  neuroglia.  The  tissues 
become  unusually  firm,  pale,  and  dry  ;  the  convolutions  being  com- 
pressed, flattened,  and  closely  packed.  The  head  expands,  but  the 
enlargement  is  distinguished  from  that  of  chronic  hydrocephalus  by 
being  much  less  rapid  in  its  progress,  never  attaining  any  great  size  ; 
and  by  having  an  elongated  form  from  before  back  ;  while  the  fon- 
tanelles  and  sutures  are  not  at  all  or  but  little  apart,  the  former  being 
often  depressed,  and  not  yielding  fluctuation;  and  the  eyes  are  sunken. 
Frequently  there  are  no  evident  nervous  symptoms,  but  if  the  head  is 
closed  before  the  brain  enlarges,  serious  symptoms  are  liable  to  arise, 
such  as  severe  headache,  vertigo,  mental  failure,  epileptiform  attacks, 
paralysis,  or  coma. 

VI.    General  Diagnosis,  Prognosis,  '  and  Treatment. 

1.  Diagnosis. — The  principal  chronic  cerebi-al  diseases  between 
which  a  diagnosis  has  usually  to  be  made  are  chronic  meningitis ;  chronic 
softening  ;  and  cerebral  tumour.  It  must  be  remembered  that  these  are 
often  associated,  under  which  circumstances  their  symptoms  are  more 
or  less  combined.  The  chief  points  to  be  considered  in  the  diagnosis 
are  -. — 1.  The  history  of  the  case,  as  revealing  some  local  cause  of 
meningitis  or  a  syphilitic  taint ;  or  the  absence  of  any  such  cause.  2.  The 
age  and  general  condition  of  the  patient,  with  the  state  of  the  main 
organs  and  vessels,  softening  being  generally  accompanied  with  signs  of 
marked  degeneration,  and  occurring  in  old  persons  or  in  those  pre- 
maturely aged.  There  may  be  signs  of  some  constitutional  taint 
associated  with  a  cerebral  tumour ;  or  of  morbid  deposits  in  other  parts, 
especially  cancerous,  tubercular,  or  syphilitic.     3.  The  seat,  intensity. 
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and  characters  of  headacJie,  and  the  presence  or  absence  of  local  tender- 
ness. 4.  The  mental  condition,  meningitis  being  chiefly  characterized  by 
excitement  alternating  with  depression ;  softening  by  gradual  and 
permanent  impairment  of  the  mental  faculties ;  while  in  cases  of  tumour 
the  mind  is  often  quite  unaffected.  5.  The  character  and  mode  of  dis- 
tribution of  sensorij  and  motor  disturbances.  Tfiese  have  been  already 
pointed  out  in  the  description  of  the  symptoms  of  each  disease,  and  they 
are  very  important.  6.  The  appearances  revealed  by  the  ophthalmoscope. 
As  already  stated,  the  most  characteristic  signs  of  cerebral  tumour  are 
the  headache  and  local  tenderness,  cerebral  vomiting,  and  optic  neuritis. 
Occasionally  external  objective  signs  of  such  a  tumour  are  observed. 
As  to  the  nature  of  a  growth  in  the  brain,  it  is  often  impossible  to  come 
to  any  certain  conclusion.  Some  indications  may  be  derived  from  the 
age  of  the  patient;  a  history  of  syphilis;  signs  of  a  particular  cachexia; 
or  the  presence  of  morbid  growths  in  other  parts.  The  situation  of  a 
cerebral  tumour  must  be  determined  by  the  precise  character  and 
localization  of  the  symptoms. 

Epileptiform  seizures  may  occur  in  the  course  of  the  diseases  just  con- 
^jidered.  These  can  generally  be  distinguished  from  true  epileptic  fits  by 
the  localized  character  of  the  convulsive  movements  ;  and  hj  the  existence 
of  definite  symptoms  indicative  of  one  or  other  of  these  morbid  states. 

The  difference  between  chrojiic  hydrocephalus  a.nd  hypertropliy  of  the 
brain  in  children,  each  of  which  causes  enlargement  of  the  head,  has 
been  sufficiently  pointed  out  in  their  several  descriptions. 

2.  Prognosis. — In  chronic  brain-affections  the  prognosis  is  very  un- 
certain. All  that  can  be  definitely  stated  is  that  any  such  affection  is 
always  serious ;  and  that  at  any  moment  dangerous  symptoms  are 
liable  to  arise,  which  may  end  in  speedy  death.  If  the  disease  is  of  a 
syphilitic  nature,  however,  much  improvement  may  often  be  effected  by 
proper  treatment.  If  there  are  indications  of  frequent  or  constant  dis- 
order of  the  cei'ebral  circulation,  along  with  degeneration  of  the  vessels, 
the  danger  of  the  supervention  of  hremorrhage  or  thrombosis  should  be 
recognized. 

.  3.  Treatment. — The  principles  of  treatment  apjjlicable  to  chronic 
cerebral  diseases  are  very  simple,  namely : — a.  To  keep  the  mind  free 
from  every  possible  excitement  or  anxiety,  and  to  forbid  any  mental 
effort ;  in  short,  to  keep  the  brain  as  much  at  rest  as  possible,  b.  To 
support  the  general  health  by  good  food,  fresh  air,  quinine,  iron,  cod- 
liver  oil,  and  hypophosphites.  c.  To  aid  absorption  of  morbid  products. 
Iodide  of  potassium  or  sodium,  bichloride  of  mercury,  and  grey  powder 
are  the  chief  drugs  employed  in  cases  of  chronic  meningitis,  but  they  ai-e 
especially  important  in  syphilitic  disease.  Occasional  blistering  is 
supposed  to  promote  absorption,  d.  To  treat  symptoms,  especially  head- 
ache ;  paralysis  ;  restlessness  and  sleeplessness,  by  means  of  hyoscyamus, 
cannabis  indica,  or  chloral ;  and  convulsive  seizures  by  bromide  of 
potassium.  Acute  symptoms  may  arise  calling  for  active  interference. 
Foi'  chronic  hydrocephalus  diuretics  are  recommended,  with  the  view  of 
aiding  absoi'ption  of  the  fluid.  Pressure  around  the  head  by  means  of  a 
bandage  or  strapping ;  and  removal  of  the  fluid  by  the  aid  of  a  fine 
trochai'  or  the  aspirateur,  have  also  been  employed  as  methods  of  treat- 
ment in  this  condition.  Within  recent  years,  Macewen,  Horsley,  and 
others  have  in  several  cases  siiccessfully  removed  tumours  from  the  motor 
part  of  the  cortex,  and  if,  after  a  fair  trial  with  mercury  and  an  iodide, 
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no  relief  be  obtained,  and  if  the  origin  of  epileptiform  fits  can  be 
localized  in  a  definite  part  of  the  motor  cortex,  surgical  aid  should  be 
had  recourse  to. 


Chapter  XCII. 

DISEASES  OF  THE  SPINAL  CORD  AND  ITS  MEMBRANES. 

The  knowledge  concerning  diseases  of  the  spinal  cord  has  been  greatly 
extended  during  late  years,  and  the  subject  has  now  become  a  very  wide 
one,  as  well  as  somewhat  intricate.  It  is  only  intended  in  the  present 
chapter  to  give  an  account  of  some  of  these  diseases  ;  certain  complaints 
referred  to  the  cord  having  already  been  sufficiently  alluded  to,  while 
others  will  be  more  conveniently  discussed  in  subsequent  chapters. 
It  will,  however,  render  the  subject  clearer,  if  at  the  outset  a  brief 
summary  is  given  of  the  morbid  conditions  to  which  the  spinal  cord  and 
its  meninges  are  liable,  and  of  the  affections  which  have  been  associated 
by  diifei'ent  writers  with  this  poi'tion  of  the  nerve-centres. 

The  division  of  diseases  into  functional  and  organic  deserves  special 
recognition  in  the  case  of  the  spinal  cord  ;  but  for  practical  purposes  the 
conditions  in  which  this  structure  is,  or  is  sujjposed  to  be  involved,  may 
be  conveniently  ai'ranged  under  three  groups,  as  follows : — 

1.  Certain  definitely -named  nerimis  diseases,  chiefly  including  tetanus, 
tetany,  chorea,  hydrophobia,  lead-paralysis,  writer's  cramp  and  allied 
affections,  and  pseudo-hypertrophic  muscular  pai-alysis. 

2.  Special  funciiooial  disorders. — These  include  : — a.  Functional  para- 
plegia, of  various  kinds,  h.  Spinal  irritation,  already  described  under 
Hysteria,    c.  Neurasthenia  spinalis. 

3.  Special  organic  diseases. — Although  the  organic  lesions  to  which 
the  spinal  cord  is  liable  are  few  in  number  and  easily  understood,  the 
individual  diseases  recognized  under  this  group  are  very  numerous,  and 
their  classification  is  a  complicated  one.  The  cord  may  be  involved 
along  with  the  brain,  or  with  the  nerves.  When  it  is  affected  alone,  the 
lesion  may  be  limited  to  particular  physiological  tracts,  constituting  the 
group  of  so-called  system  diseases ;  or  the  morbid  change  is  not  thus 
limited,  but  more  or  less  of  the  transverse  area  of  the  cord  is  affected, 
without  reference  to  any  special  tracts — indiscriminate  diseases.  Again, 
a  morbid  condition  may  implicate  the  cord  at  different  levels  in  different 
cases.  And,  finally,  the  disease  may  be  primary  in  the  cord  itself  ;  or 
secondary  to,  and  associated  with  some  extra-medullary  mischief,  such 
as  caries  of  the  vertebrse,  or  injury  to  the  spinal  column.  It  will  thus 
be  seen  that  great  variety  may  be  anticipated  with  reference  to  organic 
affections  of  the  spinal  cord,  but  the  following  list  includes  those  which 
at  present  demand  special  z^ecognition  : — a.  Injuries,  especially  concussion, 
this  being  the  only  injury  which  is  not  strictly  surgical,  h.  Acute  or 
subacute  inflammatory  diseases,  namely: — (i.)  Acute  spinal  meningitis, 
simple  or  tubercular,  (ii.)  Acute  myelitis  (diffuse  or  general,  trans- 
verse, central,  disseminated,  &c.).  (iii.)  Polio-myelitis  anterior  acuta, 
(iv.)  Polio-myelitis  anterior  subacuta.  c.  Acute  ascending  pai-alysis. 
d.  Hypertemia  and  ansemia  of  the  coi'd.  e.  Hsemorrhage.  /.  Chronic 
spinal  meningitis,  g.  Chronic  myelitis  and  softening,  h.  Progressive 
muscular   atrophy,    i.  Glosso-labial    paralysis,   j.  Diseases   due  to 
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primary  sclerosis,  including  : — (i.)  Locomotor  ataxy,  (ii.)  Primary 
lateral  sclerosis,  (iii-)  Amyotrophic  lateral  sclerosis,  (iv.)  Multiple 
or  disseminated  sclerosis.  These  will  be  considered  in  a  separate 
chapter,  k.  Secondary  degenerations,  which  have  already  been  discussed. 
I.  Tumours  and  new  growths. 

Having  given  thi.s  summary,  I  will  now  proceed  to  describe  briefly 
the  individual  diseases  of  the  spinal  cord  and  its  membranes  which  are 
not  discussed  in  other  parts  of  this  woi-k.  The  signs  indicative  of 
mischief  in  different  parts  of  the  cord  have  already  been  pointed  out  in 
the  chapter  On  the  Loc.\Liz.vnoN  of  Nervous  Diseases,  and  these  must 
be  borne  in  mind  in  considering  its  separate  affections.  Their  diagnosis, 
prognosis,  and  treatment  will  be  discussed  as  a  whole. 

I.  Neurasthenia  Spinalis. 

Etiology  and  Pathology. — The  term  neurasthenia  spinalis  has  been 
applied  to  a  class  of  cases  supjjosed  to  be  due  to  a  functional  weakness 
of  the  spinal  cox'd  ;  but  they  have  also  been  referred  to  a  similar  condi- 
tion of  the  cerebellum.  What  the  real  state  of  the  cord  is  can  only  be  a 
matter  of  conjecture,  but  the  symptoms  have  been  attributed  to  marked 
ansemia,  or  to  a  mere  alteration  in  the  molecular  conditions  and  actions 
of  the  nerve-elements,  and  impairment  of  their  nutrition.  Neurasthenia 
occurs  chiefly  in  males,  especially  those  of  a  neurotic  temperament.  Its 
main  causes  are  said  to  be  sexual  excess  or  masturbation,  undue  physical 
exertion  or  fatigue,  and  excessive  mental  work,  especially  when  these 
causes  are  associated  with  deficient  or  much  disturbed  sleep.  Sometimes 
the  condition  cannot  be  traced  to  any  definite  cause.  It  may  be  here 
mentioned  that  the  symptoms  of  neurasthenia  are  very  like  those  which 
are  noticed  during  convalescence  from  a  severe  acute  illness,  especially 
•of  a  febrile  character,  such  as  typhoid  fever. 

Symptoms. — These  are  indicative  of  great  nervous  debility,  the  most 
striking  symptom  being  that  the  patient  complains  of  extreme  weakness 
and  fatigue,  or  even  of  actual  prosti'ation,  after  the  slightest  exertion. 
Usually  this  is  accompanied  Avith  coldness  or  numbness  of  the  extremi- 
ties ;  and  not  uncommonly  with  aching  pains  in  the  muscles  of  the  limbs 
and  back,  and  tenderness  along  the  spine.  There  maybe  mental  depres- 
sion, indisposition  or  inability  to  perform  mental  work,  and  marked 
■sleeplessness.  The  symptoms  are  liable  to  be  aggi-avated  after  sexual 
intei-course,  especially  if  excessive.  There  are  no  symptoms  of  any  actual 
disease  of  the  cord,  such  as  paralysis  or  other  objective  phenomena.  Not 
uncommonly  jiatients  who  are  the  subjects  of  neurasthenia  preseiit  a 
tolerably  healthy  appearance.  The  complaint  varies  much  in  its  dui'a- 
tion,  but  I'ecovei-y  may  be  brought  about  in  most  cases  under  suitable 
treatment,  if  sufficiently  pi'olonged. 

II.  Concussion  op  the  Spinal  Cord. 

The  description  of  the  various  injuries  to  which  the  cord  is  liable  does 
not  come  within  the  pi^ovince  of  this  work  ;  but  a  few  remarks  are 
needed  with  I'eference  to  concussion  of  this  portion  of  the  nervous  system, 
as  the  effects  of  such  an  injmy  may  come  under  observation  in  ordinary 
medical  practice,  especially  as  the  immediate  or  remote  consequences  of 
railway  accidents,  and  they  are  particularly  important  in  relation  to 
actions  for  damages  in  such  cases.    It  is  difficult  to  detei'mine  the  exact 
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nature  of  the  lesions  produced  in  any  particular  case.  Probably  in 
many  instances  there  is  no  obvious  change.  In  some  cases  heemorrhage 
occurs,  either  in  connection  with  the  meninges,  or  in  the  form  of  minute 
extravasations  into  the  substance  of  the  cord.  Sub-acute  localized  in- 
flammation may  also  be  set  up  in  the  membranes  shortly  after  an  acci- 
dent which  leads  to  concussion. 

Symptoms. — When  the  symptoms  of  concussion  of  the  cord  immediately 
follow  the  injury,  they  are  usually  those  of  more  or  less  shock  and  general 
nervous  disorder,  with  otlieis  pointing  more  definitely  to  disturbance  of 
the  cord  itself.  There  may  be  great  tenderness  along  the  spine,  especi- 
ally opposite  the  lowest  cervical  and  first  two  doi^sal  vertebrEe.  Only 
exceptionally  is  there  complete  paralysis,  but  rather  a  paresis  of  one  or 
more  limbs  ;  or  if  the  paralysis  is  marked  at  first,  it  may  pass  away  in  a  few 
days,  sometimes  suddenly.  Twitchings  and  startings  of  the  extremities 
are  not  uncommon.  Sensation  may  be  unchanged,  exaggerated,  or 
impaired.  Constipation  is  often  present,  and  micturition  may  be  slow 
and  difiicult,  followed  by  irritability  of  the  bladder,  and  incontinence  of 
urine.  The  symptoms  gradually  disappear  in  favourable  cases  ;  while 
in  others  they  become  worse,  and  give  evidence  of  more  definite  lesions. 
Again,  they  may  not  appear  at  the  time  of  the  accident,  but  gTadually 
supervene  after  a  variable  interval.  In  dealing  with  cases  of  supposed 
concussion  of  the  cord,  especially  in  an  action  for  damages,  much  caution 
is  necessaiy,  as  the  symptoms  are  easily  imagined,  exaggerated,  or  pre- 
tended. They  require  to  be  watched  for  a  considerable  time,  and  to  be 
examined  repeatedly  by  someone  thoroughly  skilled  in  the  investigation 
of  such  cases. 

III.  Acute  Inflammatory  Diseases. 
1.  Acute  Spinal  Meningitis. 

In  spinal  meningitis  the  pia  mater  and  arachnoid  are  usually  chiefly 
Si^ecteA.— leptomeningitis  spinalis ;  but  occasionally  the  dura  mater  is 
most  involved — pachymeningitis  spinalis.  The  latter  is  almost  always 
local  and  chronic ;  and  acute  spinal  meningitis  may  be  regarded  for 
practical  purposes  as  synonymous  with  acute  leptoyneningitis. 

Etiology. — Acute  spinal  meningitis  may  result  from  : — 1.  Traumatic 
injury.  2.  Caries  of  the  vertebra.  3.  Bed-sores  over  the  sacrum  pene- 
trating deeply,  and  opening  the  spinal  canal  by  destroying  the  sacro- 
coccygeal ligament.  4.  Exposure  to  cold  and  wet,  especially  local ;  to 
sudden  changes  of  temperature  ;  or  to  powerful  direct  heat  over  the 
spine.  5.  Acute  rheumatism  very  rarely.  6.  The  bursting  of  an  abscess 
into  the  spinal  canal.  7.  Adventitious  deposits  and  tumours,  especially 
syphilitic  growths  and  tubercle.  8.  Tetanus,  chorea,  or  hydrophobia,  it 
is  said.  9.  Epidemic  cerebro-spinal  meningitis.  10.  Extension  from 
cerebral  meningitis. 

Anatomical  Chaeacters. — The  post-mortem  appearances  resemble 
more  or  less  those  of  cerebral  meningitis.  Usually  the  membranes  are 
extensively  afl'ected,  the  disease  being  more  or  less  general.  The  pia 
mater  is  very  vascular,  infiltrated,  and  thickened.  A  soft  exudation 
often  covers  its  surface,  as  well  as  that  of  the  arachnoid,  which  is  also 
swollen  and  velvety  ;  while  fluid  occupies  the  sub-arachnoid  space,  either 
tui'bid  and  flocculent,  or  more  or  less  puriform  in  appearance.  This 
may  be  so  abundant  as  to  distend  the  dura  mater  considerably.  The 
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latter  is  frequently  reddened,  and  exudation  of  pus  may  accumulate 
between  it  and  the  bones,  or  it  may  exhibit  signs  of  local  injury  or  irri- 
tation. These  conditions  are  especially  seen  in  connection  with  caries 
of  the  vertebrae,  or  sacral  bed-sores.  The  pus  in  the  arachnoid  cavity 
may  be  foetid,  dirty-looking,  and  greenish.  The  inflammatory  products 
are  generally  more  abundant  towards  the  posterior  surface  of  the  cord, 
on  account  of  gravitation.  In  tubercular  spinal  meningitis  grey  gTanu- 
lations  are  visible,  often  in  considerable  numbers,  especially  on  the  surface 
of  the  arachnoid.  The  superficial  layer  of  the  cord,  as  well  as  the  roots 
of  the  spinal  nerves,  are  very  often  involved  in  the  inflammatory  pro- 
cess. Should  recovery  take  place,  absorption  and  organization  ensue, 
and  adhesions  form. 

Symptoms. — Acute  spinal  meningitis  is  characterized  at  the  outset  by 
signs  of  irritation  of  the  roots  of  the  spinal  nerves ;  followed  by  those  of 
paralysis.  The  disease  often  sets  in  insidiously,  and  at  first  may  be 
mistaken  for  rheumatism.  In  other  cases  it  is  ushered  in  with  chills  or 
a  rigor,  or  with  convulsions,  followed  by  a  variable  degree  of  irregular 
pyrexia,  with  its  accompanying  symptoms  ;  or  it  may  follow  cei'ebral 
meningitis.  The  early  symptoms  are  severe  paroxysms  of  pain  felt 
along  the  spine,  hnt  only  coming  on  when  the  patient  moves  ;  tender- 
ness on  deep  pressure,  though  not  very  marked  as  a  rule,  and  the  pain 
is  not  increased  by  percussion  ;  pains  shooting  from  the  spine  into  the 
limbs  and  trunk,  but  especially  into  the  legs,  though  sometimes  they 
may  be  chiefly  felt  in  the  arms,  or  even  in  one  arm  if  the  inflammation 
is  limited;  some  degree  of  hypertesthesia;  contraction  and  rigidity  of 
the  muscles  of  the  neck  and  back,  which  may  cause  opisthotonos,  usually 
regarded  as  being  due  to  tetanic  spasm,  but  also  considered  as  an  in- 
stinctive act  to  avoid  pain ;  fits  of  painful  spasm  in  the  limbs,  neck,  and 
back,  with  involuntary  startings  and  jerks,  but  not  the  powei'ful  spasms 
observed  in  tetanus  ;  some  embarrassment  of  breathing,  which  may  be 
due  to  pressure  by  the  anterior  muscles  of  the  neck  upon  the  laiynx, 
when  the  breathing  is  stridulous,  and  it  becomes  considerable  if  the 
respiratory  muscles  are  affected  with  spasm,  being  then  attended  with  a 
sense  of  oppression  and  suffocation ;  occasionally  some  difficulty  of 
mastication  and  deglutition ;  and  irritability  of  the  bladder,  or  some- 
times retention  of  urine.  The  reflex  irritability  is  exaggerated  at  this 
time,  but  not  to  an  extreme  degree.  The  patient  is  usually  very  restless, 
anxious,  and  sleepless ;  at  the  same  time  keeping  instinctively  as  quiet 
as  possible.  There  are  no  prominent  head-symptoms,  if  the  cerebral 
membranes  are  free.  Afterwards  tingling,  formication,  and  numbness 
are  not  uncommonly  complained  of ;  while  increasing  muscular  weakness 
is  observed,  beginning  below  and  extending  upwards ;  with  partial  loss 
of  control  over  the  bladder  and  rectum,  involuntary  dischai'ge  of  urine 
and  faeces  consequently  taking  place.  Priapism  is  rarely  observed.  At 
this  stage  the  i-eflex  irritability  is  impaired.  In  fatal  cases  death  may 
result  from  asphyxia ;  from  asthenia  and  wasting;  from  implication  of 
the  cerebral  membranes ;  or  from  the  cord  being  compressed  by  inflam- 
matory products,  or  becoming  itself  inflamed.  Cases  of  spinal  menin- 
gitis last  a  very  variable  time.  If  they  become  chronic,  complete  para- 
plegia is  established,  motor  and  sensory,  with  paralysis  of  the  sphincters, 
and  bed-sores  ultimately  supervene.  Recovery  may  take  place,  even  in 
severe  cases. 
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2.    Acute  Myelitis — Inflammation  of  the  Cord. 

Under  this  heading  indiscriminate  lesions  of  tlie  cord  will  be  dealt 
■with,  of  an  acute  inflammatory  nature. 

Etiology. — Acute  myelitis  may  result  from  caries  of  the  spine ; 
injuries,  including  also  severe  strain  and  concussion ;  excessive  muscular 
effort ;  irritation  by  adventitious  growths  or  clots :  cold  and  wet ;  or 
direct  exposure  of  the  spine  to  powerful  heat.  The  disease  has  been 
attributed  to  suppression  of  perspiration  or  of  chronic  discharges ;  the 
sudden  cure  of  a  chronic  skin-disease;  or  sexual  excess.  Some  of  the 
causes  mentioned  seem  to  predispose  to  acute  myelitis.  The  cord 
becomes  more  or  less  inflamed  in  connection  with  spinal  meningitis. 
A  form  of  myelitis,  usually  subacute,  is  in  rare  instances  associated  with 
acute  febrile  diseases,  such  as  typhoid  fever,  small-pox,  or  diphtheria. 
The  complaint  is  most  common  in  youth  and  early  adult  life. 

Anatomical  Characters. — Inflammation  of  the  spinal  cord,  when 
primary,  usually  begins  in  the  central  grey  matter,  and  may  either 
extend  along  this  from  one  end  to  the  other,  or  be  confined  to  one  or 
more  poitions  of  the  cord,  spreading  throughout  its  entire  thickness, 
especially  opposite  the  lumbar  enlargement.  According  to  its  distribu- 
tion, acute  myelitis  has  been  divided  into  several  forms,  namely,  general, 
central,  transverse,  unilateral,  disseminated,  and  bulbar,  in  which  the 
medulla  oblongata  is  also  involved.  If  myelitis  follows  meningitis  the 
white  substance  is  first  involved,  and  the  central  grey  matter  is  not 
implicated  for  some  time.  Three  stages  are  described  in  the  morbid 
changes  characteristic  of  acute  myelitis,  namely,  those  of  congestion ; 
exudation  and  softening;  absorption  and  cicatrization.  As  usually  seen 
the  affected  tissue  is  much  softened,  being  often  of  cream-like  consistence; 
more  or  less  reddened  at  first,  hut  afterwards  becoming  yellowish  ; 
swollen  and  relaxed,  the  entire  cord  sometimes  presenting  a  distended 
appearance,  or  being  nodulated  on  the  surface,  while  on  section  the 
inflamed  tissue  inses  above  the  level  of  the  healthy  structure.  The 
central  grey  matter  has  lost  its  normal  contour.  Extravasations  of  blood 
are  liable  to  occur ;  and  Charcot  believes  that  hsemoixhage  into  the  sub- 
stance of  the  cord  is  generally,  if  not  always,  the  result  of  previous  in- 
flammatory softening.  Very  rarely  abscesses  form.  There  is  always 
more  or  less  spinal  meningitis.  If  the  thiixl  stage  is  reached,  the  affected 
parts  of  the  cord  become  contracted  and  sclerosed,  the  softened  materials 
being  absorbed  ;  and  rarely  a  cyst  remains.  Subsequently  secondary 
descending  degeneration  of  the  pyramidal  tracts  often  occurs.  In  the 
early  stage  microscopic  examination  reveals  accumulation  of  blood  in 
the  vessels ;  leucocytes  in  the  lymphatic  sheaths  ;  hypertrophied  and 
swollen  axis-cylinders  and  nerve-cells  ;  and  proliferation  of  connective- 
tissue  elements.  A  glistening  colloid  substance  has  also  been  described 
surrounding  the  vessels,  sometimes  present  in  their  interior,  and  infil- 
trating the  tissues,  the  nerve-cells  of  the  anterior  cornua  being  often 
greatly  swollen  and  distended.  Some  authorities,  however,  regai'd  this 
material  as  merely  due  to  the  action  of  spirit  in  hardening  the  cord  for 
examination.  When  softening  occurs,  the  affected  parts  are  more  or  less 
disorganized,  as  revealed  by  broken-down  nerve-elements,  granular 
corpuscles,  and  abundant  fat-granules  and  oil-globules.  If  sclerosis 
ensues,  the  connective-tissue  and  its  cells  become  increased,  and  the 
blood-vessels  are  sometimes  greatly  dilated  and  hypertrophied. 
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Symitoms. — Primary  myelitis  is  characterized  by  the  absence  or 
slight  degree  and  short  duration  of  the  signs  of  irritation  observed  in 
meningitis ;  with  the  rapid  development  of  those  indicative  of  destruc- 
tion of  the  cord.  The  disease  may  set  in  gradually,  with  premonitory 
symptoms  ;  or  with  remai^kably  acute  or  even  sudden  intensity.  Its 
special  symptoms  are  slight  pain  over  the  spine,  usually  circumscribed, 
not  increased  by  movement  or  moderate  pressure,  but  intensified  by 
kneading,  and  especially  by  applying  a  hot  sponge  or  ice,  which  produces 
a  burning  sensation  at  the  upper  limit  of  the  inflammation  ;  a  feeling  of 
constriction  around  some  part  of  the  trunk,  as  if  it  were  bound  by  a 
tight  cord  — girdle  sensation  ;  marked  paraesthesifB  in  the  limbs  and  ti'unk, 
but  especially  in  the  legs,  such  as  tingling,  formication,  furriness,  numb- 
ness, or  subjective  coldness,  speedily  followed  by  hypiiesthesia  or 
anresthesia  and  analgesia,  more  especially  in  the  legs,  but  sometimes 
more  extensively  distributed  ;  mai"ked  restlessness,  followed  rapidly  by 
muscular  paralysis  below  the  seat  of  inflammation,  therefore  usually 
paraplegic  in  its  distribution ;  loss  of  power  over  the  bladder,  not  un- 
commonly accompanied  with  great  vesical  irritability,  the  patient  desiring- 
to  have  the  catheter  passed  very  frequently  ;  constipation,  followed  some- 
times by  involuntary  evacuations,  from  paralysis  of  the  sphincter  ani ; 
and  constant  priapism.  In  the  paralyzed  parts  electric  sensibility  and 
contractility  are  sometimes  impaired  or  lost.  The  condition  of  the  reflexes 
will  depend  on  the  site  of  the  inflammation;  so  long  as  the  reflex  arc  of 
a  spinal  segment  is  uninjured,  its  reflex  movements  are  not  affected ;  if 
the  pyramidal  tracts  or  lateral  columns  are  involved,  giving"  rise  to 
secondary  descending  degeneration,  there  is  an  exaggeration  of  the 
I'eflexes  passing  through  segments  lower  down.  In  consequence  of  the 
extensive  destruction  of  the  grey  matter  in  many  cases,  the  trophic 
lesions  already  described  as  being  associated  with  diseases  of  the  spinal 
cord  are  very  liable  to  arise,  namely,  rapid  wasting  of  muscles,  which 
present  the  "  reaction  of  degeneration ; "  the  formation  of  acute  bed- 
sores ;  and  inflammation  of  the  bladder  and  kidneys.  Acute  myelitis 
usually  gives  rise  to  little  or  no  fever.  The  extent  and  precise  character 
of  the  symptoms  m  acute  myelitis  will  vary  much,  according  to  the 
height  of  the  disease  in  the  cord,  and  its  exact  distribution.  Thus 
when  it  involves  the  upper  part  of  cord,  the  arms  are  pai'alyzed  ; 
breathing  is  more  or  less  impeded,  and  may  be  gravely  disturbed  ;  the 
voice  is  weak ;  there  may  be  dysphagia  or  difficulty  of  speech;  hyper- 
pyj'exia  is  often  present ;  and  the  cardiac  action  is  liable  to  be  dis- 
ordered. Again  the  condition  of  the  bladder  and  rectum  will  depend  much 
on  the  seat  of  the  disease.  In  some  instances  sensation  is  only  partially 
afl^ected,  as  evidenced  by  inability  to  localize  tactile  impressions,  slow- 
ness of  conduction  of  sensation,  ansesthesia  dolorosa,  or  a  condition  in 
which  a  touch  on  the  skin  produces  a  diffuse  sensation  of  vibration  and 
pain  in  the  whole  of  tJie  extremity.  Acute  myelitis  often  soon  terminates 
fatally  from  asthenia,  apnoea,  pulmonary  complications,  cystitis  and 
renal  disease,  or  acute  bed-sores  ;  in  other  cases  chronic  disease  of  the 
cord  remains  ;  while  in  others  still  improvement  takes  place,  and  rarely 
a  complete  cure  is  established. 
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3.  Polio-Myelitis  Anterior  Acuta. 

In  the  disease  thus  named  there  is  an  acute  inflammation  of  the 
anterior  cornua  of  the  cord,  and  its  usual  clinical  form  is  the  so-called 
infantile  paralysis ;  occasionally  it  occurs  in  adults,  and  is  known  as 
adult  spinal  paralysis.    Each  of  these  forms  requires  brief  consideration. 

a.  Essential  Paralysis  of  Children — Infantile  Paralysis. 

Etiology. — The  causation  of  infantile  paralysis  is  but  little  known. 
The  complaint  occurs  in  the  large  majority  of  cases  between  6  months 
and  3  or  4  years  of  age,  especially  in  the  second  year  of  life,  but  it  may 
be  met  with  in  patients  from  2  months  to  8  or  even  10  years  old.  Sex 
and  constitutional  condition  have  no  influence.  It  .sometimes  follows 
one  of  the  acute  exanthemata  or  other  febrile  diseases  ;  and  has  also 
been  attz'ibuted  to  painful  dentition;  injury  to  the  back;  cold  from 
lying  on  damp  ground,  or  simple  exposure  to  cold  and  wet ;  and  diges- 
tive derangements.    Most  cases  occur  during  summer  and  autumn. 

Anatomical  Characters  and  Pathology. — It  seems  now  to  be 
generally  agreed  upon  by  pathologists  that  infantile  paralysis  is  due  to 
polio-myelitis  anterior  acuta.  The  inflammation  is  practically  confined 
to  the  anterior  cornua,  and  it  may  occur  in  different  regions,  but  is 
usually  situated  in  the  cervical  and  lumbar  enlargements,  the  latter  being 
often  alone  involved.  It  may,  however,  appear  in  scattered  patches,  or 
be  tolerably  uniformly  disti-ibuted  through  a  considerable  vertical  extent 
of  the  coi'd.  One  or  both  anterior  cornua  may  be  affected,  but  not 
always  symmetrically.  There  is  a  difference  of  opinion  as  to  whether 
the  inflammatory  process  begins  in  the  neuroglia  or  in  the  nerve- 
elements,  but  Charcot  is  of  opinion  that  the  latter  are  first  affected,  as 
the  inflammation  is  sometimes  limited  to  them,  or  only  the  immediately 
surrounding  neuroglia  is  implicated.  At  any  I'ate,  more  or  less  of  the 
multipolar  nerve-cells  become  rapidly  and  completely  destroyed  ;  while 
others  are  disabled  temporarily,  but  ultimately  recover.  The  involved 
portions  of  the  cord  ai-e  softened.  The  microscope  reveals  the  changes 
already  described  as  characteristic  of  acute  myelitis.  Subsequently  the 
softening  is  less  marked,  and  finally  disappears,  the  cornua  becoming 
atrophied,  shrunken,  indurated,  and  sclerotic,  the  nerve-elements  having 
to  a  great  extent  or  entii'ely  disappeared,  and  the  connective  tissue  being- 
increased.  The  axis-cylinder  processes  of  the  affected  nerve-cells,  the 
fibres  of  the  anterior  roots  of  the  nerves,  and  the  muscles  which  they 
supply  undergo  secondary  atrophy  and  degeneration,  often  with  great 
rapidity.  The  muscles  connected  with  the  nerve-cells  which  are  only 
temporarily  disabled  are  only  temporarily  paralyzed,  and  subsequently 
recover.  The  wasted  nerve-tubules  become  smaller,  and  lose  their 
medullaiy  sheath.  The  involved  muscles  also  shrink  rapidly  ;  there  is 
some  increase  of  the  cells  of  the  sarcolemma,  and,  according  to  some 
observers,  of  the  intervening  connective  tissue.  Subsequently  the 
muscular  fibres  lose  their  transverse  striae,  and  become  atrophied,  many 
undergoing  more  or  less  fatty  degeneration,  often  with  increase  in  the 
connective  tissue,  and  the  nuclei  being  increased  in  number ;  sometimes 
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a  lai'ge  accumulation  of  fat  takes  place,  causing  the  muscles  to  be 
enlarged. 

Symptoms. — The  invasion  of  infantile  paral3^sis  is  usually  indicated  by 
some  premonitory  symptoms,  especially  pyrexia,  of  variable  degree,  but 
generally  not  very  marked  and  exhibiting  remissions,  which  lasts  from 
24  to  48  hours  ;  sometimes  by  convulsions,  not  involving  the  face,  and 
iinattended  with  cerebral  symptoms.  Pain  is  frequently  present  in  the 
limbs,  and  also  in  the  back.  In  exceptional  cases  mental  excitement, 
delirium,  or  loss  of  consciousness  is  noticed  at  the  outset;  or  paralysis 
may  set  in  suddenly  without  {iny  warning.  At  first  the  paralysis  is 
often  more  or  less  genei^al,  affecting  both  sides,  but  usually  the  lower 
limbs  more  than  the  upper,  so  that  the  child  lies  quite  helpless  ;  in  many 
cases  it  is  paraplegic  in  distribution,  occasionally  monoplegic,  very  rarely 
hemiplegic.  The  paralysis  attains  its  highest  degree  at  once,  any  sab- 
sequent  changes  being  in  the  direction  of  improvement.  Rarely  are  all 
the  muscles  of  an  affected  limb  involved,  and  parts  of  muscles  may 
■escape.  Tlie  paralysis  attacks  muscles  or  parts  of  muscles  which  are 
functionally  related.  Very  exceptionally  muscles  supplied  by  cranial 
nerves  are  implicated  (Buzzard).  The  affected  muscles  are  relaxed  and 
flaccid  ;  while  some  of  them  become  rapidly  wasted,  and  exhibit  the 
*'  reaction  of  degeneration."  The  reflexes  are  either  much  impaired  or 
abolished.  Sensation  is  not  perceptibly  affected  as  a  rule,  but  children 
who  are  old  enough  may  comj^lain  of  pains  in  the  limbs  and  back,  and 
there  may  be  some  numbness,  which,  however,  soon  disappears.  The 
sphincters  are  not  involved,  or  only  for  a  very  brief  period.  In  rare 
instances  the  paralysis  disappears  entirely  in  a  few  days,  and  the  patient 
is  completely  restored.  The  ordinary  course  of  events,  however,  is  for 
some  of  the  limbs  or  muscles  to  recover  in  from  two  or  three  days  to  a 
fortnight,  while  others  remain  permanently  paralyzed.  This  permanent 
paralysis  is  generally  of  paraplegic  distribution,  though  one  leg  is  more 
affected  than  the  other ;  in  exceptional  cases  it  is  hemiplegic,  or  a  leg 
and  an  arm  maybe  implicated  on  opposite  sides,  or  the  paralysis  may  be 
confined  to  one  limb,  or  even  to  a  part  of  it.  Subsequently  the  paralyzed 
parts  become  atrophied,  limp,  and  stunted  in  their  growth,  the  bones 
inchided;  electi-ic  irritability  is  entirely  lost;  all  the  tissues  undergo 
•degeneration  ;  the  local  pulse  becomes  small,  and  the  circulation  lan- 
guid ;  the  temperature  falls  considerably  and  permanently  ;  and  various 
deformities  and  distortions  arise,  according  to  the  part  involved,  such 
as  club-foot,  flexion  of  the  hip,  &c.,  these  being  much  aided  by  the  gi'cat 
laxity  of  the  ligaments  and  the  mobility  of  the  joints,  and  being  usually 
due  to  the  changes  in  the  muscles,  and  to  unrestrained  action  of  non- 
jmralyzed  muscles.  Those  who  have  been  subjects  of  infantile  paralysis 
often  live  to  an  advanced  age,  and  many  belong  to  the  class  of  mendicant 
cripples. 

I).  Adult  Spinal  Paralysis. 

Adult  spinal  paralysis  has  been  chiefly  described  by  Duchenne  and 
Charcot,  and  is  supposed  to  be  of  the  same  essential  nature  as  infantile 
paralysis.  It  begins  with  febrile  symptoms,  and  not  unfrequcntly  pain 
in  the  spine,  with  forward  curvatui'e,  and  some  degree  of  pain  in  the 
limbs ;  motor  paralysis,  of  variable  extent,  occurs  either  from  the  outset 
or  speedily;  cutaneous  sensibility  is  unaffected;  there  is  no  loss  of 
power  over  the  bladder  or  rectum ;  nor  is  there  any  tendency  to  the 
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formation  of  bed-sores.  The  affected  muscles  are  flaccid,  and  tend 
rapidly  to  waste  and  to  lose  their  electric  contractility.  Adult  spinal 
paralysis  is  said  to  differ  from  infantile  paralysis  in  that  the  cerebral 
nerves  are  more  frequently  affected ;  headache  is  often  observed  at  the 
commencement ;  and  aching  pain  or  occasionally  tenderness  may  be  felt 
in  the  pai'alyzed  muscles.  In  one  case  observed  by  Dr.  Byrom  Bramwell 
there  was  temporary  aphasia.  In  the  subsequent  course  of  the  complaint 
various  degrees  of  improvement  take  place  in  the  muscles  ;  and  deformi- 
ties do  not  occur  if  the  bones  and  joints  have  reached  their  full 
development. 

4.  Polio-Myelitis  Anterior  Subacuta. 

Etiology  and  Pathology. — An  affection  has  been  thus  separately 
described,  of  extremely  rare  occurrence,  due  to  subacute  inflammation 
or  degeneration  of  the  anterior  cornu,  with  atrophy  of  the  anterior 
nerve-roots.  It  was  first  desci'ibed  by  Dnchenne,  who  named  the 
complaint  '''' paralysie  genvrale  spinale  anterieure  subaiguee.''  In  some 
cases  it  is  chronic  throughout.  Nothing  definite  is  known  about  its 
causation,  but  Erb  has  suggested  that  in  some  cases  the  condition  is 
associated  with  lead-poisoning.  It  occurs  principally  in  persons  between 
30  and  50  years  of  age. 

Symptoms. — This  complaint  conies  on  insidiously,  without  any  marked 
fever  or  other  prominent  symptoms,  but  there  may  be  very  slight  pyrexia, 
or  shooting  pains  in  the  back  and  limbs.  Paralysis  sets  in,  usually 
beginning  in  the  legs,  and  travelling  upwards — ascending  type;  some- 
times starting  in  the  arms,  beginning  in  the  extremities  of  the  fingers — 
descending  type.  It  progressively  increases  in  degree,  the  affected 
muscles  being  flaccid  from  the  outset.  They  speedily  waste,  all  the 
paralyzed  muscles  undergoing  this  change  simultaneously,  so  that  the 
limbs  shrink  markedly.  They  also  exhibit  the  "reaction  of  degeneration." 
The  reflexes  are  first  diminished,  and  subsequently  abolished.  The  skin 
is  apt  to  become  cold  and  livid.  The  muscles  of  the  tx'unk,  head,  and 
neck  may  be  afterwai-ds  involved  ;  and  if  the  disease  is  not  arrested,  the 
medulla  oblongata  becomes  involved,  with  the  usual  consequences.  In 
most  cases  the  paralysis  is  moi'e  mai'ked  on  one  side  than  the  other. 
Sensation  is  practically  unaffected,  but  there  may  be  slight  numbness. 
The  bladder  and  rectum  perfoi'm  their  functions  properly.  This  disease 
usually  progresses,  either  continuously  or  with  remissions  or  intermis- 
sions ;  or  temporary  improvement  may  take  place  ;•  or  even  complete 
restoration,  either  permanent  or  followed  by  subsequent  relapse.  Re- 
covery may  occur  even  after  a  long  duration  of  the  disease.  The  muscles 
are  restored  in  the  reverse  order  to  which  they  are  attacked.  If  death 
occurs,  it  results  usually  from  implication  of  the  medulla  oblongata. 

IV.  Paralysis  Ascendens  Acuta — Landry's  Paralysis. 

This  is  another  very  rare  and  peculiar  disease,  originally  desci'ibed  by 
Landry,  with  regard  to  the  pathology  and  petiology  of  which  nothing- 
positive  is  known.  Post-mortem  examination  in  undoubted  cases  has 
not  revealed  any  lesion  in  the  nervous  system  or  muscles.  The  complaint 
occurs  between  20  and  40  years  of  age,  and  chiefly  amongst  men.  It  has 
""been  attributed  to  previous  acute  febrile  diseases  ;  syphilis  ;  and  exposure 
to  cold  and  wet. 


SPINAL  CONGESTION  AND  ANj^'.MIA. 


971 


Symptoms. — Acute  spinal  paralysis  sometimes  sets  in  suddenly ;  more 
commonly  there  are  premonitory  symptoms,  such  as  slig-ht  fever,  numb- 
ness in  the  limbs,  and  a  sense  of  heaviness  or  weakness.  The  paralysis 
begins  in  the  toes  and  feet,  rapidly  becomes  complete,  and  extends 
upwards,  involving  successively  the  legs  and  thighs,  the  upper  extre- 
mities, beginning  in  the  hands,  the  trunk,  and  the  muscles  of  degluti- 
tion and  respiration.  The  muscles  do  not  waste  much,  and  do  not  exhir 
bit  the  "  reaction  of  degeneration."  The  reflexes  are  soon  diminished 
or  abolished.  Sensation  is  usually  not  affected;  the  bladder  and  rectum 
seldom  suffer ;  and  there  are  no  trophic  changes  in  the  skin.  Usually 
there  is  no  fever,  but  this  sometimes  occurs.  Only  a  few  cases  i-ecover, 
a  fatal  termination  usually  resulting  fi'om  asphyxia  in  from  three  or 
four  days  to  two  or  three  weeks,  the  average  duration  being  from  eight 
to  twelve  days. 

V.    Spinal  Congestion  and  Anj-^mia. 

Etiology  and  Pathology. — Our  knowledge  concerning  derangements 
of  the  supply  of  blood  to  the  spinal  cord  is  vague  and  unsettled. 
Wypercemia  of  this  part  is  supposed  to  be  mechanical  or  active.  Meclianical 
congestion  is  present  in  cases  of  cardiac  disease  obstructing  the  general 
venous  circulation  ;  and  it  is  believed  that  it  may  be  local,  due  to 
pressure  on  a  particular  vein.  Active  hypersemia  has  been  attributed  to 
vaso-niotor  paralysis,  of  reflex  origin ;  and  it  constitutes  the  first  stage 
oi  myelitis.  Ancemia  of  the  cord  may  result  from  general  ausemia, 
embolism,  or  thrombosis  ;  from  local  pressure  ;  or,  it  is  said,  from  vaso- 
motor irritation,  leading  to  spasmodic  contraction  of  the  arteries.  This 
last-mentioned  condition  has  been  regarded  by  Brown-Sequard  as  the 
cause  of  "reflex  paraplegia."  Spinal  anaemia  has  also  been  referred  to 
aortic  regurgitation ;  and  to  sudden  plugging  of  the  abdominal  aorta. 
The  late  Dr.  Moxon  has  shown  that,  from  its  peculiar  mode  of  blood- 
supply,  the  lower  end  of  the  cord  readily  bepomes  ana?mic. 

Symptoms. — Congestion  of  the  cord  has  heen  supposed  to  be  charac- 
terized by  the  sudden  onset  of  incomplete  spinal  symptoms,  which  after- 
wards disappear,  but  are  liable  to  recur,  namely  : — Some  degree  of  dull 
aching  along  the  spine,  increased  by  heat,  but  not  by  movement  or 
pressure  ;  aching  pains  in  the  limbs,  with  variable  pariBsthesias,  such  as 
tingling  in  the  toes  and  fingers,  numbiiess,  or  sometimes  hyperassthesia, 
but  no  anaesthesia ;  twitchings  in  the  limbs,  with  partial  loss  of  power 
in  the  legs,  or  sometimes  in  the  arms,  often  unequal  on  the  two  sides, 
there  being  no  evident  alteration  in  reflex  irritability  or  in  electric 
irritability  or  sensibility,  or  any  tendency  to  wasting  or  other  signs  of 
impaired  nutrition.  The  bladder  and  rectum  are  not  involved.  Slight 
motor  and  sensor}-  disturbances  in  the  limbs  often  accompany  persistent 
mechanical  congestion  of  the  coi'd,  such  as  that  which  results  from 
chronic  heart  disease.  A7icemia  of  the  cord  has,  as  already  stated,  been 
made  to  account  for  some  forms  of  paraplegia.  When  it  is  a  part  of 
general  anfemia  no  special  symptoms  ai'e  noticed.  Sadden  paraplegia 
appeal's  to  follow  blocking  of  the  abdominal  aoi'ta,  as  happens  when  this 
vessel  is  tied  in  animals,  the  hinder  limbs  becoming  paralyzed  ;  but  how 
far  this  is  due  to  antemia  of  the  cord,  or  to  cutting  off  the  blood-supply 
from  the  lower  extremities,  is  a  matter  of  doubt. 
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VI.  Spinal  Ha:morrhage  or  Apoplexy. 

^Etiology  and  Pathology. — Hgemorrhage  associated  with  the  spinal 
cord  is  of  extremely  rare  occurrence.  Blood  may  be  extravasated  either 
into  the  cord  itself ;  or  in  connection  with  the  membranes,  between 
them  or  outside  the  dura  mater.  By  far  the  most  common  cause,  on 
the  whole,  is  traumatic  injury,  but  the  bleeding  then  usually  takes  place 
outside  the  cord,  and  rarely  into  its  substance.  Occasionally  hjemor- 
rhage  into  the  cord  seems  to  be  spontaneous,  owing  to  previous  disease  of 
its  vessels  ;  usually  it  supervenes  upon  some  other  disease,  such  as  acute 
myelitis,  softening,  or  the  rupture  of  soft  growths.  Hfsmorrhage  asso- 
ciated with  the  membranes  may  be  due  to  pachymeningitis  hcemorrhagica ; 
the  bursting  of  an  aneurism  of  the  aorta ;  or  purpura,  scurvy,  and 
allied  conditions.  Blood  may  also  escape  from  the  cranial  cavity  into 
the  spinal  canal.  Spinal  apoplexy  is  most  frequent  from  10  to  20  years 
of  age. 

Anatomical  Characters. — In  hfemorrhage  into  the  cord  the  blood  is 
almost  always  confined  to  the  central  grey  matter,  and  is  generally  very 
small  in  amount.  It  destroys  the  involved  nerve-structures  ;  and  subse- 
quently inflammatory  and  degenerative  changes  are  set  up.  The  quantity 
extravasated  in  connection  with  the  membranes  varies  much.  It  is 
usually  clotted  and  dark ;  biit  may  be  partly  fluid. 

Symptoms. — 1.  Into  the  spinal  cord. — When  hemorrhage  into  the  cord 
is  sudden,  this  is  evidenced  by  sudden  acute  pain  in  the  back,  with  signs 
of  severe  shock  to  the  system,  the  patient  being  sometimes  unconscious 
for  the  time  ;  complete  and  permanent  paralysis  of  motion  and  sensation 
in  the  legs,  or  more  extensively,  according  to  the  seat  of  mischief ; 
paralysis  of  the  bladder  and  rectum,  with  the  usual  consequences ;  and 
priapism.  The  paralysis  comes  on  with  great  rapidity  under  such 
circumstances;  but  if  the  haemori'hage  is  gradual  it  may  be  some  hours 
before  paraplegia  is  fully  established.  There  may  be  some  signs  of 
irritation  at  the  commencement,  such  as  shooting  pains  in  the  limbs, 
hyperifisthesia,  and  muscular  spasms  or  twitchings,  but  they  are  usually 
absent,  and  are  never  marked.  The  pain  in  the  back  soon  subsides.  At 
first  all  reflexes  are  abolished ;  and  the  temperature  of  the  legs  occa- 
sionally falls.  The  paralytic  symptoms  are  usually  permanent.  Rapid 
atrophy,  with  the  "  reaction  of  degeneration,"  is  set  up  in  all  muscles  in 
immediate  relation  with  the  damaged  portion  of  the  cord.  When  the 
haemorrhage  is  in  the  dorsal  or  lower  cervical  region  there  may  be 
increased  temperature  in  the  legs  in  a  day  or  two,  and  some  of  the 
reflexes  may  become  exaggerated.  Trophic  changes  in  the  skin  are 
common,  giving  rise  to  large  bed-sores  ;  and  cystitis  occurs  early.  Very 
rarely  haemorrhage  into  the  cord  gives  rise  to  hemi-paraplegia. 

2.  In  connection  ivith  the  membranes. — If  the  haemorrhage  is  abundant 
the  symptoms  are  as  above ;  but  indications  of  severe  irritation  are  first 
observed,  in  the  way  of  painful  sensations  shooting  from  the  spine, 
hyperaesthesia,  shooting  pains  in  the  limbs,  painful  spasmodic  move- 
ments in  the  limbs,  rigidity,  opisthotonos,  or  even  strong  convulsive 
movements,  followed  by  paralytic  symptoms.  These  are  seldom  very 
marked,  and  come  on  late.  The  functions  of  the  bladder  and  rectum  are 
not  much  interfered  with ;  and  bed-sores  do  not  occur.  Recovery  often 
takes  place,  and  may  be  complete. 
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VII.  Chronic  Si'inal  Meninoitis. 

^'j'lOLOOV  AND  Pathologv. — Several  forms  of  chronic  inflammation 
in  connection  with  the  spinal  meninges  are  described,  namely : — 
1.  Glironic  leptomeningitis.  2.  Pachymeningitis  externa.  3.  Pachym,en- 
ingitis  iriterna  hcemorrhagica.  4.  Pachymeningitis  interna  hypertrophica. 
Chronic  leptomeningitis  may  remain  after  the  acute  disease  ;  or  may  be 
gradually  set  up.  The  chief  causes  to  which  it  has  been  attributed  are 
exposure  to  cold  and  wet ;  injury ;  syphilitic  and  other  growths ;  and 
intra-medullary  diseases  extending  to  the  surface  of  the  cord.  Pachy- 
meningitis externa  is  set  ujJ  by  some  local  irritation,  especially  spinal 
disease,  or  an  abscess  or  deep  bed-sore.  Pachyme^iingitis  interna  ha'mor- 
rhagica  is  usually  observed  in  cases  of  general  paralysis  of  the  insane, 
being  associated  with  a  similar  condition  inside  the  skull ;  it  has  also 
been  referred  to  alcoholism  and  injury. 

ANATOJiiCAii  Characters. — All  foi-ms  of  chronic  spinal  meningitis 
are  usually  localized,  but  sometimes  the  membranes  are  extensively 
involved.  Chronic  leptomeniyigitis  is  characterized  by  dilatation  and 
thickening  of  the  walls  of  the  blood-vessels ;  increase  in  amount,  and 
tui'bidity  of  the  spinal  fluid  usually ;  opacity,  thickening,  induration, 
and  roughness  of  the  membranes  ;  remnants  of  old  inflammatory  pro- 
ducts ;  adhesions  or  bands  passing-  across  the  sub-arachnoid  space  ;  firm 
adhesions  of  the  pia  mater  to  the  cord;  and  sometimes  calcareous 
deposits.  The  cord  itself  may  be  more  or  less  affected,  as  evidenced  by 
thickening  of  its  connective  tissue  septa,  and  superficial  softening  or 
sclerosis.  The  roots  of  the  nerves  may  also  be  compressed,  softened,  or 
atrophied.  In  pachymeningitis  externa  the  inflammation  begins  in  the 
outer  part  of  the  dura  mater,  and  in  the  connective  tissue  between  it  and 
the  spine  :  but  it  extends  inwards  and  may  reach  the  pia  mater.  There 
is  a  large  amount  of  exudation,  and  the  dura  mater  is  greatly  thickened, 
'  thus  causing  much  pressure  on  the  nerve-roots  and  cord.  In  pachymen- 
ingitis hiemorrhagica  the  inner  surface  of  the  dura  mater  presents  a  thick 
stratum  of  exudation  ;  partly  soft,  partly  organized ;  of  rusty  or  brown 
colour,  from  extravasated  blood ;  and  enclosing  many  thin-walled  vessels. 
There  may  be  recent  blood  visible,  or  remnants  of  it,  in  the  form  of  cysts 
containing  clots.  Pacliymeningitis  hypertrophica  also  affects  the  inner 
surface  of  the  dura  mater  primarily,  but  extends  to  the  arachnoid  and  pia 
mater.  It  is  observed  in  connection  with  the  cervical  enlargement  of 
the  cord,  and  has  been  desci-ibed  by  Charcot  as  pachymeuingite  cervicale 
hypertrophique.  The  layers  developed  upon  the  dui'a  mater  differ  from 
those  on  the  cerebral  portion  of  the  membrane,  in  being  from  the  first 
dense  and  tough,  only  slightly  vascular,  and  therefore  not  inclined  to 
bleed.  Enormous  tliickening  is  ultimately  produced,  a  cicatricial 
fibrous  tissue  being  formed.  The  moi'bid  change  usually  extends  in  a 
ring  round  the  cord,  which  is  slowly  compressed,  the  nerve-roots  being- 
first  irritated,  and  then  destroyed. 

Symptoms. — The  symptoms  of  clironic  spinal  meningitis  are  described 
as  slight  paiii  over  some  part  of  the  spine  ;  severe  pains  in  the  limbs, 
of  a  rheumatic  character,  or  shooting  ;  para3sthesia3  or  hyperjesthesia  in 
the  legs,  with  gradually  increasing  hypajsthesia,  but  not  complete  anass- 
thesia  ;  slight  spasmodic  movements  ^  the  limbs,  or  rigidity,  followed 
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by  paralysis,  beginning  in  the  lower  extremities,  and  gradually  extend- 
ing upwards,  so  that  the  trunk,  bladder,  rectum,  or  even  the  arms  may 
be  ultimately  involved,  the  paralysis  being  at  first  slight,  increasing- 
very  slowly,  and  being  persistent  but  subject  to  marked  variations  in 
its  course.  The  symptoms  are  usually  very  gradually  developed,  and 
are  more  localized  than  in  acute  spinal  meningitis.  In  the  earlier 
period  the  muscles  are  not  obviously  wasted,  and  reflexes  are  maintained  ; 
subsequently  muscles  which  are  supplied  by  involved  nerves  may  waste 
markedly,  and  their  I'eflexes  are  diminished  or  abolished.  The  bladder 
and  rectum  are  only  affected  when  the  nerves  arising  from  the  lower 
pai-t  of  the  cord  are  implicated.  Ultimately  all  the  signs  indicative  of 
destruction  of  the  cord  may  be  developed. 

All  forms  of  pachymeningitis  are  characterized  by  localized  pain ; 
accompanied  with  phenomena  corresponding  in  their  distribution  to  the 
seat  of  the  lesion,  and  indicative  of  irritation  followed  by  compression 
of  the  cord.  They  are  often  very  indefinite.  Pachymeningitis  hemor- 
rhagica is  usually  associated  with  the  symptoms  of  a.  similar  condition 
in  the  cerebral  membranes ;  and  signs  of  meningeal  haemorrhage  may 
occur  at  any  time,  owing  to  rapture  of  the  thin-walled  vessels  in  the 
exudation. 

Pachymeningitis  hypertrophica  demands  brief  special  notice.  Clinically 
Charcot  divides  the  disease  into  two  stages,  namely  (1)  that  of  irritation; 
and  (2)  that  of  paralysis  and  atrophy. 

In  the  first  stage  the  symptoms  are  acute  pains  at  the  back  of  the 
neck,  shooting  to  the  head  and  arms,  constant,  but  liable  to  exacerba- 
tions ;  twitchings,  spasms,  and  rigidity  of  the  muscles,  especially  of 
those  of  the  neck,  which  is  kept  fixed  ;  hypersesthesia,  formication,  and 
a  feeling  of  weight  in  the  limbs  ;  more  or  less  muscular  weakness  ;  and 
not  uncommonly  herpetic  or  bullous  eruptions.  In  the  second  stage  the 
pains  in  the  limbs  cease ;  while  the  muscles  of  the  arm  become  gradually 
paralyzed  and  wasted,  especially  those  of  the  forearm.  The  faradic 
instability  of  the  muscles  is  slowly  abolished ;  and  characteristic  con- 
tractures and  deformities  supei'vene.  If  the  lesion  involves  the  upper 
part  of  the  cervical  enlargement  the  musciilo- spiral  nerve  is  chiefly 
involved,  and  the  cori-esponding  muscles  are  paralyzed ;  if  it  occupies 
the  lower  part  of  the  enlargement,  the  median  and  ulnar  nerves  are 
mainly  affected,  and  a  form  of  "claw-hand"  is  produced.  Patches  of 
anesthesia  are  also  noticed  on  the  arms  and  upper  part  of  the  trunk, 
corresponding  to  the  compressed  sensory  nerve-roots.  Subsequently  the 
cord  being  destroyed  throughout  at  the  seat  of  lesion,  and  secondary 
descending  degenerations  taking  place,  spastic  paraplegia  gradually 
supervenes,  with  sensory  disorders  and  other  phenomena  characteristic 
of  these  morbid  changes.  This  disease  is  always  very  chronic  ;  and 
occasionally  it  seems  to  be  airested,  a.nd  some  degree  of  improvement 
may  even  take  place. 

VIII.  Chronic  Myelitis — White  Softening. 

Etiology  and  Pathology. — There  has  been  much  controversy  as  to 
the  nature  of  chronic  "softening"  of  the  spinal  cord.  Many  authorities 
regard  the  condition  as  having  two  distinct  modes  of  origin,  namely,  in 
inflammation,  and  in  degeneration.  Others  consider  that  the  change  is 
always  of  a  degenerative  kind.  It  seems  certain  that  softening  may 
remain  after  an  attack  of  acute  or  sub-acute  myelitis ;  and  there  is  pro- 
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bably  also  a  clironic  form  of  tliis  disease.  Simple  or  7io')i-inflammaiory 
softening  results  in  the  great  majoiity  of  cases  from  deficient  supply  of 
blood.  This  may  be  due  to  mere  degenei'ation  of  the  blood-vessels, 
narrowing  their  calibre ;  but  sometimes  follows  embolism  or  thrombosis. 
The  lower  end  of  the  cord  is  especially  liable  to  become  softened  fz'om 
this  cause,  on  account  of  its  peculiar  blood-supply  (Moxon).  Softening- 
is  often  caused  by  gradual  pressure  upon  the  cord,  and  is  then  said  to 
be  chiefly  inflammatoi-y,  and  only  occasionally  simple.  It  may  also 
follow  some  injury. 

Anatomical  Characters. — Softening  of  the  cord  is  indicated  by  various 
degrees  of  diminished  consistence.  In  chi'onic  myelitis  it  is  said  that 
this  is  much  less  marked  than  in  the  acute  foi'm,  and  that  there  is  a 
greater  degi'ee  of  sclerotic  change.  The  softened  portion  may  be  quite 
white,  or  more  or  less  red  or  yellowish.  Erb  distinguishes  inflammatory 
from  non-inflammatory  softening  by  the  microscopic  appearances.  In 
the  'ULflatamatory  form  he  describes  "  a  large  number  of  cells  containing 
fat-granules,  tensely  distended  blood-vessels,  numerous  young  cells, 
increase  of  the  interstitial  tissue,  swollen  axis-cylindei's,  &c.  ;  "  in  simple 
softening  merely  "  swollen  and  disititegrated  nerve-flbres,  ganglion-cells 
in  a  state  of  glassj^  swelling,  a  few  cellular  elements  and  fat-granule 
cells,  and  a  small  quantity  of  fatty  detritus."  It  must  be  noticed  that  in 
many  cases  of  chronic  myelitis  the  cord  is  firmer  than  natural,  on 
account  of  considerable  increase  of  connective-tissue  elements,  and 
gradual  removal  of  the  nerve-tissues.  Indeed,  by  some  pathologists 
the  condition  termed  sclerosis,  with  the  particular  diseases  to  which  this 
change  gives  rise,  is  believed  to  be  inflammatory  in  its  origin.  Chronic 
myelitis  is  very  variable  in  its  distribution,  hence  named  transverse, 
disseminated,  annular,  general,  &c. 

Symptoms. — If  the  cord  becomes  gradually  softened,  from  whatever 
cause,  the  signs  of  the  change  are  more  or  less  of  the  following  cliai'ac- 
ter  : — Dull  pain  or  uneasiness  over  some  portion  of  the  spine,  increased 
by  pressure,  percussion,  or  the  application  of  a  hot  sponge  or  cold,  but 
not  by  movement ;  a  feeling  of  tightness  round  the  body  ;  disti'essing 
para3sthesi8e,  wandering  pains  or  fidgety  sensations  in  the  legs,  followed 
by  gradual  loss  of  feeling  to  comj^lete  ana3sthesia,  this  often  extending 
up  the  body  to  a  variable  extent ;  twitchings,  spasmodic  movements, 
and  cramps  in  the  legs,  with  diminished  power,  dragging  of  the  legs  in 
walking,  and  a  sense  of  heaviness  and  fatigue,  culminating  in  paraplegia; 
frequently  a  marked  tendency  to  painful  contractions  and  rigidity  in  the 
])aralyzed  limbs,  the  legs  being  in  many  cases  drawn  up  involuntarily  if 
left  to  themselves,  sometimes  by  jerks,  so  that  the  joints  become 
sti'ongly  flexed,  or  one  or  both  limbs  being  rigidly  extended  ;  tendency 
to  wasting  of  the  muscles  of  the  legs,  with  failui-e  of  circulation  and 
nutrition,  the  skin  being  often  covered  copiously  with  dried  epithelium- 
scales,  and  bed-sores  being  very  liable  to  form  ;  paralysis  of  the  bladder, 
leading  to  retention  and  decomposition  of  urine,  and  consequent  cys- 
titis and  renal  mischief ;  paralysis  of  the  rectum,  with  unconscious- 
ness of  the  passage  of  stools ;  gradual  loss  of  sexual  power  and  inclina- 
tion, though  there  is  often  reflex  pn'apism.  In  short,  the  symptoms  of 
(chronic  myelitis  or  simple  softening  are  usually  those  of  slowly-developed 
chronic  paraplegia  in  its  most  typical  form.  The  condition  of  the 
muscles,  and  the  state  of  the  i-eflexes  will  depend  on  the  exact  seat  and 
extent  of  the  disease.  Often  there  is  an^xaggeration  of  the  deep  reflexes, 
but  they  may  be  impaired  or  lost.    The  clinical  history  is  liable  to  vary 
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much  from  the  association  of  softening  witli  other  morbid  conditions. 
In  rare  instances  the  cord  may  become  so  extensively  diseased  as  to  give 
rise  to  general  paralysis,  v^^ith  marked  wasting  of  the  muscles,  and  loss 
of  electric  iiTitability.  The  general  health  often  remains  good  ;  and 
patients  may  live  for  many  years.  Death  may  occur  from  the  effects  of 
the  cord-lesion  ;  or  from  intercurrent  complications,  such  as  phthisis  or 
pneumonia. 

IX.  Adventitious  Growths  in  the  Cord. 

New  g-rowths  affecting  the  cord  usually  originate  in  connection  with 
the  spinal  column,  the  meninges,  or  the  nerve-roots,  and  very  rarely  in 
the  substance  of  the  cord  itself.  The  most  important  are  cancer,  tubercle^ 
sypJdlilic  formations,  inflammatory  groivths,  and  sarcoma.  Of  the  rai'er 
forms  may  be  mentioned  glioma,  myxoma,  fibroma,  lipoma,  cartilaginous 
growths,  and  hydatids.  Some  of  these  formations  are  the  manifestation 
of  a  special  diathesis  ;  or  they  are  secondary  to  similar  deposits  elsewhere. 
In  some  cases  local  injuiy  has  been  set  down  as  the  exciting  cause,  but 
as  a  rule  none  can  be  discovex-ed.  Generally  a  growth  connected  with 
the  spinal  cord  is  localized  and  single  ;  occasionally  there  are  separate 
formations  in  diffei'ent  parts.  The  secondary  effects  which  are  asually 
liable  to  be  produced  are  gradual  displacement  and  atrophy  of  the  nerve- 
elements  ;  myelitis  or  simple  softening,  with  subsequent  secondary 
degenerations  ;  chronic  meningitis  ;  and  pressure  upon  the  nerve-roots 
and  its  consequences.  Rarely  a  sudden  hsemoii'hage  takes  place,  with  or 
without  previous  changes. 

Symptoms.- — There  is  much  variety  presented  by  the  symptoms  of 
a  tumour  in  connection  with  the  spinal  cord,  depending  upon  the  region 
it  occupies,  whether  it  begins  in  the  substance  of  the  cord  or  is  extra- 
medullary,  its  effects  upon  the  cord  or  nerves,  the  rapidity  of  its  growth, 
and  other  circumstances.  As  a  rule  they  are  very  gradual  in  their 
onset  and  progress,  but  occasionally  sudden  or  acute  symptoms  occur, 
due  to  spinal  apoplexy  or  to  acute  myelitis.  Taking  the  mass  of  cases, 
the  more  characteristic  phenomena  may  be  described  as  localized  pain 
in  the  back,  especially  in  connection  with  cancer  ;  neuralgic  paius 
shooting  from  this  point  into  the  limbs  or  trunk,  due  to  irritation  of  the 
nerves,  with  hypersesthesia  or  paraesthesise,  followed  by  anesthesia  if 
the  cord  becomes  destroyed  ;  muscular  disturbance,  succeeded  by 
paralysis,  in  some  cases  beginning  on  one  side  and  extending  gradually 
to  the  other.  Objective  evidences  of  a  tumour  might  be  discovered  on 
examination  of  the  spinal  region.  If  the  growth  is  in  the  cord  itself, 
there  will  generally  only  be  gradual  loss  of  its  functions  up  to  the  level 
of  the  part  involved.  If  the  growth  affects  the  cervical  enlargement, 
the  upper  extremities  are  implicated.  Sometimes  one  lateral  half  of 
the  cord  is  affected,  or  only  its  motor  or  sensory  portions.  In  the  case 
of  syphilitic  disease,  the  symptoms  often  improve  greatly  or  entirely 
disappear  under  appropriate  treatment,  owing  to  absorption  of  the 
deposit.  Signs  of  some  cachexia  may  be  present  ;  or  there  may  be 
indications  of  morbid  growths  in  other  parts.  Ultimately  all  the  signs 
of  destruction  of  the  cord  may  be  developed,  death  occurring  from 
bed-sores,  cystitis,  paralysis  of  respiratory  muscles,  or  pulmonary  com- 
plications. 
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X.    General  Diagnosis,  Prognosis,  and  Treatment. 

Although  all  the  diseases  of  the  spinal  cord  have  not  been  discussed 
in  this  chapter,  it  will  be  convenient  now  to  offer  a  few  general  remarks 
with  reference  to  their  diagnosis,  prognosis,  and  treatment. 

I.  Diagnosis. — -When  any  case  comes  under  observation  in  which  the 
symptoms  point  to  the  spinal  cord,  the  questions  to  l)e  determined 
are  : — 1.  Whether  they  are  real,  imaginary,  or  pretended.  2.  Whether 
they  are  of  functional  or  organic  origin.  3.  If  due  to  organic  disease, 
the  nature  of  such  disease  ;  and  its  situation  and  extent,  with  reference 
to  whether  it  is  extra-  or  intra-medullary,  the  region  it  occupies,  and 
the  tracts  or  divisions  of  the  cord  which  it  involves.  It  will  be  unne- 
cessary to  recapitulate  the  clinical  signs  of  the  various  complaints,  but 
these  must  be  duly  considered  in  each  case,  as  regards  their  mode  of 
onset,  nature,  combinations,  and  progress ;  along  with  the  history  in  all 
its  details,  the  general  state  of  the  patient,  and  the  condition  of  other 
parts  and  organs  of  the  body.  Of  course  appropriate  skilled  examination, 
directed  to  the  spinal  column,  and  to  the  investigation  of  the  nervous 
system  as  a  whole,  is  often  of  essential  importance ;  and  in  any  really 
difficult  case  it  ought  to  be  conducted  by  one  who  is  experienced  and 
thor'oughly  competent,  otherwise  serious  mistakes  are  liable  to  be  made. 
In  some  instances  the  effects  of  treatment  give  valuable  diagnostic 
indications,  as  in  the  case  of  syphilitic  disease,  the  symptoms  due  to  this 
disease  being  often  greatly  improved,  or  entirely  got  rid  of,  by  the 
administration  of  iodide  of  potassium.  The  influence  of  treatment  in 
cui-ing  certain  forms  of  functional  paraplegia  is  also  to  be  borne  in 
mind. 

Only  a  few  observations  need  be  made  with  regard  to  the  diagnosis  of 
the  individual  diseases  of  the  spinal  cord,  and  it  must  be  remembered 
that  different  lesions  are  often  associated  together  in  the  same  case,  or 
they  become  developed  secondarily.  The  effects  of  concussion  must 
always  be  studied  with  particular  care  and  caution,  as  they  are  so  easily 
pretended  or  imagined,  and  so  much  often  depends  on  their  correct 
observation  and  interpretation.  Neurasthenia  spinalis  is  generally 
readily  diagnosed.  Sudden  lesions  of  the  cord,  not  arising  from  injury, 
are  due  either  to  some  disorder  of  tJie  circulation  or  to  haemorrhage,  and 
the  symptoms  are  usually  sufficiently  characteristic.  Acute  spinal 
iiieningitis  may  be  mistaken  for  tetanus  ;  spinal  congestion  ;  or  spinal 
irritation  ;  but  there  is  rarely  any  actual  difficulty  in  making  a  diagnosis 
between  them.  Myelitis  is  distinguished  from  meningitis,  whether  acute 
or  chronic,  by  the  absence  or  slight  degree  of  symptoms  of  irritation  and 
severe  pain  ;  with  rapid  development  of  signs  of  destruction  of  the 
cord,  and  failure  of  its  functions.  Chronic  affections  of  the  cord  leading 
to  paraj)legia  may  be  simulated  by  various  forms  of  functional  paraplegia. 
In  reflex  paraplegia  some  cause  can  be  discovered ;  the  paralysis  is  in 
proportion  to  the  intensity  of  this  cause,  and  is  generally  pai'tial  and 
incomplete;  thei'e  is  no  wasting  of  muscles;  sensibility  is  usually 
normal  ;  and  the  bladder  and  rectum  are  bvit  little  or  not  at  all  affected. 
The  paralysis  disappeai-s  if  the  cause  is  removed.  Chronic  softening  of 
the  cord  is  as  a  rule  easily  recognized  by  the  local  sensations ;  and  the 
permanent  paralytic  and  other  symptoms.  There  are  no  practical 
clinical  distinctions  between  inflammatory  and  simple  softening.    The  signs 
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of  new  gmvths  are  as  a  rule  sufficiently  diagnostic.  The  system  diseases 
of  the  cord  already  considered  present  hig-hly  characteristic  phenomena. 
The  diseases  due  to  sclerosis  will  be  individually  dealt  with  in  the  next 
chapter. 

2.  Prognosis. — Great  caution  is  required  in  giving  an  opinion  as  to 
the  immediate  and  remote  prognosis  of  cases  where  the  spinal  cord  is 
involved,  and  this  must  depend  in  the  first  instance  upon  as  accarate  a 
diagnosis  as  possible.  It  must  fni-ther  be  guided  by  the  exact  nature, 
severity,  effects  and  symptoms,  rapidity  of  progress,  and  direction  of 
extension  of  the  disease  ;  the  general  condition  and  cii'cumstances  of  the 
patient,  as  well  as  his  mental  state ;  the  presence  of  complications,  and 
their  nature ;  and  the  results  of  treatment.  Functional  affections  of 
the  cord  are  often  very  difficult  to  cure,  although  not  in  themselves 
dangerous.  Acute  inflammatory  diseases  of  the  cord  or  its  membranes 
are  very  grave,  and  often  prove  rapidly  fatal.  At  the  same  time  it  must 
be  remembered  that  in  some  very  serious  cases  recovery  takes  place ;  or 
myelitis  may  remain  as  a  chronic  condition.  Once  the  cord  is  trans- 
versely destroyed  by  a  sudden,  acute,  or  chronic  lesion,  permanent 
pai'alysis  is  established  in  the  parts  below  the  seat  of  mischief,  but  cases 
of  this  kind  frequently  linger  on  for  a  long  while,  and  the  patient  may 
enjoy  good  general  health,  and  be  able  to  perform  excellent  mental  work. 
Bed-soi'es,  cystitis,  renal  disease,  and  other  untoward  complications  are, 
however,  very  liable  to  arise,  and  these  add  to  the  danger.  Symptoms 
due  to  syphilitic  disease  of  the  cord  often  improve  remarkably  under 
appropriate  treatment. 

3.  Treatment. — The  indications  for  treatment  of  affections  of  the 
spinal  cord  lie  within  a  very  narrow  compass,  and  it  is  well  in  dealing 
with  them  not  to  be  too  ready  to  resort  to  active  measnres.  In  the  first 
place,  any  cause  that  can  be  discovered  must  be  removed,  if  pi'acticable, 
and  this  is  of  particular  importance  in  the  cure  and  prevention  of  func- 
tional disorders.  Secondly,  any  organic  lesion  must  be  attended  to,  with 
the  view  of  checking  it,  removing  its  effects,  and  repairing  any  injury 
which  it  has  produced ;  but  as  a  rule  little  can  be  done  in  this  direc- 
tion. Thirdly,  symptoms  must  be  watched  and  treated  judiciously, 
especially  with  the  view  of  influencing  the  functions  of  the  cord,  or  of 
modifying  symptoms  and  conditions  depending  on  abolition  or  disorder 
of  these  functions.  Fourthly,  it  is  also  very  important  to  guard  against 
complications,  and  to  treat  them  as  they  arise.  Fifthly,  general  manage- 
ment is  often  of  much  service  in  chronic  cases ;  and  the  general  health 
needs  to  be  sustained. 

As  regards  individual  diseases,  sudden  lesions,  such  as  conctcssion  or 
Juvm-orrhage,  must  be  treated  on  general  principles  applicable  to  such 
conditions.  In  treating  any  acute  inflamtiiation  affecting  the  spinal  cord 
or  its  membranes  the  patient  should  be  kept  at  rest,  lying  on  the  side  or 
in  a  somewhat  pi'one  position.  Ice  may  be  apjilied  constantly  along  the 
spine.  In  some  cases  the  application  of  leeches  over  this  region  is  useful. 
Medicines  ai'e  of  doubtful  value.  The  late  Dr.  Radclift'e  recommended 
iodide  of  potassium  with  opium  in  the  treatment  of  spinal  meningitis. 
When  the  cord  is  involved,  belladonna,  conium,  and  ej'got  are  believed 
to  exercise  a  direct  beneficial  effect  upon  it.  It  is  particularly  important 
to  attend  to  the  bladder  and  bowels  in  all  cases  of  disease  of  the  cord ;  to 
see  that  the  patient  is  kept  clean  and  dry ;  and  to  guard  against  bed- 
sores, for  which  object  the  use  of  a  water-bed  or  air-bed  is  very  service- 
able.   This  applies  more  particularly  to  chronic  affections,  in  which  all 
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that  can  be  done  further  is  to  support  the  general  health  by  good  food, 
proper  hygienic  conditions,  and  the  use  of  tonics,  especially  quinine,  iron, 
arsenic,  phosphorus  or  hypopliospliites  ;  to  promote  absorption  of  morbid 
products,  particularly  syphilitic  deposits,  by  the  aid  of  iodide  of 
potassium  and  bichloride  of  mercury ;  to  stimulate  the  functions  of 
the  cord  by  minute  doses  of  strychnine  or  tincture  of  cantharides ;  and 
to  treat  paralysis  or  other  symptoms,  as  well  as  complications.  Elec- 
tricity is  often  of  great  service,  but  must  be  carefully  employed. 
Treatment  directed  to  the  spinal  column  is  often  demanded;  and  surgical 
interference  may  be  necessary  for  deformities,  abscesses,  tumours,  and 
•other  conditions. 


Chapter  XCIII. 

SCLEROSIS  OF  THE  NERVE-CENTRES. 

Op  late  years  the  morbid  condition  named  sclerosis,  which  involves  the 
nerve-centres,  has  attracted  considerable  attention.  The  change  affects 
different  parts  of  these  centres  in  different  cases,  and  sometimes  the 
peripheral  nerves,  but  the  subject  can  be  most  conveniently  discussed 
in  a  comprehensive  article,  first  considering  the  lesion  from  a  general 
point  of  view,  as  regards  its  aetiology,  pathology,  and  anatomical 
characters ;  and  then  discussing  the  individual  affections  in  which 
sclerosis  constitutes  the  essential  pathological  change.  Certain 
diseases  believed  by  some  authorities  to  be  of  this  nature,  but  the 
pathology  of  which  is  still  disputed,  will  be  separately  considered. 
Different  writers  have  adopted  different  classifications  of  the  affections 
of  the  nervous  system  resulting  from  sclerosis,  but  the  following  list 
includes  the  chief  varieties  which  have  been  recognized,  and  is  suffi- 
cient for  all  practical  purposes : — I.  Diffused  CEiiERRAf;  Sclehosis 
(Hammond).  11.  Si'i\Ai>  Sclerosis,  including  (1)  Locomotor  ataxy; 
(2)  Primary  lateral  sclerosis  ;  (3)  Amyotrophic  lateral  sclerosis  ; 
(4)  Secondary  lateral  sclerosis.  HI.  Disskminated  or  Multii'le 
Sclerosis. 

Etiology. — Age  seems  to  have  considerable  influence  as  &  predisposing 
cause  of  the  various  forms  of  sclei'osis.  The  diffused  cerebral  form  is 
said  to  begin  during  infancy.  The  spinal  varieties  occur  chiefly  from 
25  to  45  or  50  years  of  age ;  while  the  disseminated  form  usually  comes 
on  between  20  and  25,  seldom  after  30,  sometimes  at  the  time  of  puberty. 
Males  suffer  in  larger  proportion  than  females,  bvit  amyotrophic  lateral 
■sclerosis  is  said  to  be  more  common  in  females ;  and  Charcot  affirms  the 
same  fact  with  regard  to  disseminated  sclerosis,  but  others  deny  this. 
Hereditary  predisposition  is  traceable  in  some  cases,  and  if  not  to  the 
.actual  disease,  it  may  be  to  some  other  form  of  nervous  disorder ;  loco- 
motor ataxy  occasionally  runs  directly  in  families,  and  a  congenital 
variety  of  this  complaint  and  of  primary  lateral  sclerosis  have  been 
described.  The  exciting  causes  of  sclgf-osis  ai'e  very  obscure,  and  in  many 
cases  cannot  be  made  out  in  the  least.  When  of  cerebral  origin,  it  has 
been  attributed  in  different  instances  to  hemorrhagic  cysts  ;  injury  to 
the  head ;  acute  fevers,  especially  typhoid  and  scarlatina;  rheumatism 
or  syphilis  ;  dissipation  ;  severe  emotional  distui'bance  ;  excessive  mental 
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application ;  or  great  muscular  exertion.  The  spinal  varieties  have  been 
supposed  to  be  the  result  of  previous  inflammation  of  the  cord  or  its 
membranes  ;  injuries  to  the  spine,  or  shock  ;  over-exertion  and  straining ; 
the  constant  maintenance  of  a  bent  position  ;  sexual  excess  ;  exposure  to 
cold  and  wet ;  gout,  scrofula,  or  syphilis ;  acute  febrile  diseases ;  or 
abuse  of  alcohol.  Secondary  lateral  sclerosis  and  other  secondary  forms 
of  the  complaint  follow  some  preceding  lesion. 

Anatomical  Characters  and  Pathology. — Sclerosis  consists  essentially 
of  hyperplasia  of  the  neuroglia,  with  atrophy  and  degeneration  of  the 
nerve-elements,  which  may  ultimately  lead  to  their  complete  destruction 
and  disappeai-ance.  The  process  is  looked  upon  by  most  pathologists  as- 
being  of  a  chronic  inflammatory  nature  ;  but  others  regard  it  as  a  degen- 
eration. In  most  forms  of  sclerosis  the  primary  change  seems  to  be  in 
the  neuroglia,  the  nei've-elements  being  strangled  and  destroyed  by  the 
connective  tissue  which  surrounds  them ;  but  in  locomotor  ataxy  it  is 
said  to  commence  in  the  nerve-tissues  themselves.  The  more  obvious 
characters  indicative  of  the  sclerotic  change  are  a  greyish,  semi-trans- 
lucent appearance  of  the  affected  part ;  various  degrees  of  increased  firm- 
ness and  induration,  ultimately  ending  in  marked  hardness  and  tough- 
ness ;  and  at  first  some  tumefaction,  but  soon  passing  into  contraction 
and  condensation,  with  consequent  diminished  bulk  and  shrinking  of  the 
affected  part.  The  colour  may  finally  become  greyish-white  or  yellowish- 
grey.  Usually  firm  adhesions  form  with  the  corresponding  pia  mater, 
which  also  undergoes  analogous  changes. 

As  regards  the  microscopic  changes  in  sclerosis,  in  the  early  period 
embryonic  cells  appear  in  the  neuroglia  and  perivascular  spaces,  along 
with  more  or  less  increase  of  the  amorphous  intercellular  substance  in 
the  neuroglia,  and  the  connective- tissue  corpuscles  become  large  and 
prominent.  Subsequently  contraction  and  induration  take  place  ;  the 
cells  become  small  and  indistinct ;  the  intercellular  substance  becomes 
delicately  fibrillated ;  and  the  walls  of  the  vessels  are  thickened,  with 
consequent  narrowing  of  their  channels,  or  they  are  sometimes  dilated. 
Ultimately  wavy  bundles  of  connective  tissue  are  seen.  At  first  the 
nerve-elements  present  little  if  any  change  in  most  cases.  Later  on,  if 
sclerosis  involves  the  white  substance,  the  nerve-fibres  become  more  or 
less  separated  from  each  other,  most  of  them  diminish  in  size,  though 
some  may  be  normal  or  even  enlarged,  and  they  may  present  a  monili- 
form  appearance.  Finally  they  become  greatly  atrophied,  on  account  of 
the  loss  of  their  medullary  sheath,  but  they  are  rarely  entirely  des- 
troyed. In  the  grey  matter  the  nerve-cells  are  also  involved.  In  some 
cases  Charcot  describes  in  the  early  period  changes  in  which  the  nerve- 
cells  become  swollen,  sometimes  being  enoi-mously  enlarged,  finely 
granular,  and  opalescent ;  their  processes  at  the  same  time  appearing 
more  or  less  thickened  and  twisted.  Usually  atrophic  changes  take 
place  in  these  cells.  They  may  merely  shrink  in  all  directions  and  dry 
up ;  or  sometimes  a  deposit  of  pigment  occurs  in  them,  while  they 
diminish  in  size,  assume  a  more  or  less  globular  shape,  their  processes 
become  shortened  and  attenuated,  and  at  last  they  only  form  minute 
roundi.sh  collections  of  pigment,  or  even  disappear  altogether.  The  late 
Lockhart  Clarke  described  irregular  disintegrated  patches  as  being 
occasionally  observed  in  sclerotic  tracts,  from  which  all  traces  of  the 
different  tissues  and  blood-vessels  have  disappeared.  Compound  granule 
corpuscles,  oil-globules  and  granules,  corpora  amylacea,  and  sometimes 
crystals,  supposed  to  be  margarine,  are  visible  under  the  microscope. 
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Having  thus  discussed  the  general  nature  of  sclerosis,  the  several 
varieties  of  the  disease,  according  to  its  distribution  in  diiferent  parts 
of  the  nervous  system,  will  now  be  considered.  It  may  be  remarked 
that  the  lesion  shows  a  peculiar  tendency  to  be  confined  to  certain 
tracts  or  regions,  rarely  passing  beyond  the  limits  of  these  portions  of 
the  nerve-centres.  Moreover,  the  ultimate  effect  of  the  morbid  process 
is  seriously  to  impair,  or  even  completely  to  abolish,  the  functions  of 
the  parts  involved,  though  during  its  progress  signs  of  ix'ritation  may 
be  evident. 


I.  Diffused  Cerebral  Sclerosis. 

Dr.  Hammond  describes  a  form  of  diffused  cerebral  sclei'osis,  in 
which  a  large  portion  or  the  whole  of  a  lobe  is  involved,  or  sometimes 
even  the  entire  hemisphere,  and  the  lesion  is  not  circumscribed.  It 
becomes  less  marked  at  its  circumference,  and  never  invades  the  grey 
substance  of  the  brain. 

SYMfTOMS. — In  ditt'used  cerebral  sclerosis  the  mental  faculties  either 
remain  undeveloped  to  a  variable  degree,  or  become  impaired  if  the 
disease  sets  in  later  in  life.  The  patient  never  learns  to  talk,  or  speech 
becomes  imperfect  or  lost  after  it  has  been  acquii'ed.  Usually  more  or 
less  hemiplegia  is  observed,  with  arz'est  of  growth,  contractions,  and 
distortions  of  the  affected  limbs,  in  which  sensation  may  also  be  im- 
paired. One  or  more  of  the  special  senses  are  usually  enfeebled  or  lost. 
Many  of  the  patients  suffering  from  this  complaint  belong  to  the  class 
of  idiots  or  imbeciles,  whose  habits  are  filthy,  and  who  pass  their  excre- 
tions involuntarily.  Frequent  attacks  of  epileptiform  convulsions  are 
not  uncommon  during  the  progress  of  the  lesion,  with  signs  of  cerebral 
irritation  at  an  early  period.  The  course  of  ditt'used  cerebral  sclerosis 
is  very  chronic,  and  patients  often  live  to  an  advanced  age. 

II.  Locomotor  Ataxy — Tabes  Dorsalis. 

Anatomical  Characters  and  Pathology. — This  is  one  of  the  forms 
of  sclerosis  best  known  and  most  commonly  met  with.  Many  authori- 
ties look  upon  syphilis  as  a  most  important  factor  in  the  causation  of 
locomotor  ataxy,  and  by  some  it  is  even  regarded  as  the  sole  cause. 
The  disease  involves  the  posterior  columns  of  the  spinal  cord,  as  a  rule 
equally,  and  often  throughout  their  whole  hoi-izontal  area,  the  changes 
commencing  and  being  most  marked  in  the  lower  dorsal  and  lumbar 
regions,  and  progressively  diminishing  upwards.  Charcot  has  shown 
that  the  tracts  which  are  essentially  concerned  in  producing  the  symp- 
toms of  locomotor  ataxy  are  two  narrow  bands  of  white  matter,  lying  on 
each  side  between  the  inner  and  posterior  aspect  of  the  inner  cornu  and 
nerve-roots  on  the  one  hand,  and  the  posterior  pyramid  on  the  other — 
postero-external  columns ;  in  some  cases  the  pyramids  are  quite  healthy, 
but  generally  they  become  involv^.  Moreover,  in  most  cases  the 
internal  radicular  fibres  of  the  posterior  roots  of  the  nerves,  and  the 
adjoining  parts  of  the  posterior  cornua,  become  more  or  less  implicated. 
Dejerine  has  published  cases  in  which  clironic  neuritis  was  found  in  the 
peripheral  nerves,  with  changes  in  the  cord ;  and  in  some  cases  only 
peripheral  nerve-changes  were  found,  with  nothing  in  the  coi'd.  He 
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thinks  tabes  may  arise  from  primary  changes  in  the  peripheral  nerves. 
In  exceptional  instances  the  disease  spreads  to  the  lateral  columns,  or  even 
to  the  anterior  cornna  ;  hut,  according  to  Charcot,  this  extension  takes 
place  along  the  internal  radicular  fasciculi,  and  not  through  the  inter- 
mediate tissues.  In  the  cervical  region  the  lesion  is  generally  limited 
to  the  postero-internal  columns,  presenting  the  characters  of  an  ascend- 
ing degeneration,  but  may  involve  the  postero-external  columns.  It  can 
generally  be  traced  as  far  as  the  medulla  oblongata.  The  cranial 
nerves,  especially  the  optic  nerve  and  disc,  may  be  involved  in  the 
sclerotic  change. 

The  spinal  cord,  in  a  case  of  advanced  locomotor  ataxy,  appears 
flattened  antero-posteriorly,  while  the  posterior  columns  and  nerve- 
roots  are  obviously  vi^asted  and  shrunken.  The  membranes  are  usually 
thickened  and  adherent  at  the  back  of  the  cord.  On  section  the  pos- 
terior columns  are  found  to  be  Arm,  and^  present  a  translucent  grey 
appearance. 

Symptoms. — Locomotor  ataxy  in  the  large  majority  of  cases  comes  on 
insidiously,  and  runs  a  very  chronic  course.  In  exceptional  instances 
its  characteristic  symptoms  are  developed  suddenly  or  rapidly.  Certain 
so-called  premonitory  symptoms  are  usually  observed,  which  may  last 
for  months  or  years,  but  these  are  really  the  early  symptoms  of  the 
disease,  constituting  its  stage  of  invasion.  They  may  be  summed  up  as 
follows  : — 1.  Sensory  derangements  in  the  legs  and  lower  part  of  the 
body,  namely,  an  imusual  feeling  of  fatigue  after  slight  exertion ; 
painful  sensations  in  various  parts  of  the  limbs  and  about  the  joints 
from  time  to  time,  supposed  to  be  rheumatic ;  and  also  extremely  severe 
neuralgic  pains,  coming  on  suddenly  and  being  of  momentary  duration, 
described  as  darting,  boring,  stabbing,  cutting,  throbbing,  or  like  an 
electric  shock — the  so-called  lightning  pains  ;  sometimes  constrictive  or 
girdle-pains,  affecting  the  trunk  or  occasionally  the  limbs  ;  hypersesthesia, 
hypaesthesia,  dysaesthesia,  or  parsesthesise  of  the  skin,  or  retarded  con- 
duction of  sensation.  The  lightning  pains  differ  from  ordinary  neuralgia 
in  being  referred  to  the  deeper  structures,  and  not  radiating  along  the 
superficial  branches  of  any  particular  nerve.  When  the  postero-external 
columns  of  the  cervical  portion  of  the  cord  are  involved,  these  pains  are 
felt  in  the  arms,  and  rarely  in  the  head.  Hypersesthesia  is  usually 
paroxysmal  and  fugitive  in  its  characters.  2.  Internal  pains,  referred 
to  the  bladder,  urethra,  or  rectum ;  or,  more  particularly,  extremely 
severe  attacks  of  gastralgia,  the  pain  shooting  to  the  back,  around  the 
abdomen,  and  in  other  directions,  and  being  accompanied  with  vomiting, 
dyspeptic  symptoms,  faintness,  deranged  cardiac  action,  and  a  feeling  of 
marked  illness.  These  attacks  are  known  as  gastric  crises.  They  are 
more  frequent  in  females  than  in  males.  3.  Paralysis  of  sensory  or 
viotor  nerves,  sometimes  temporary  or  recurrent,  sometimes  permanent. 
4.  Abolition  of  the  patellar  tendon  reflex,  which  usually  occurs  at  an 
early  stage  of  locomotor  ataxy,  but  is  not  an  invariable  symptom. 
The  condition  of  the  superficial  reflexes  varies,  but  it  is  said  that  in 
most  cases  the  plantar  reflex  is  impaired  at  an  early  period,  and  finally 
abolished.  5.  Disorders  of  vision  and  hearing,  and  objective  changes 
in  connection  with  the  eyes,  such  as  dimness  of  vision  at  times,  or 
even  complete  amaurosis  ;  colour-blindness  ;  diplopia;  contraction 
of  the  field  of  vision  ;  slight  strabismus  or  ptosis  ;  atrophy  of  the 
disc  or  chronic  neuritis.  Extreme  contraction  of  the  pupils  is 
often   a   marked   feature,   so   that   they    become   pin-pointed,  and 


LOCOMOTOR  ATAXY  TABES  DOKSALIS. 


983 


they  may  be  unequal.  The  "  Argyll  Robertson  phenomenon "  is 
frequently  obseived,  there  being  loss  of  the  pupil-reflex  to  light;  while 
the  iris  still  retains  its  contractility  in  connection  with  efforts  of  accom- 
modation for  near  objects.  Deafness  is  not  uncommon.  6.  Sexual 
disturbance.  It  is  said  that  sexual  desire  is  usually  increased  at  first. 
Trousseau  observed  that  there  is  in  the  eai'ly  period  a  peculiar  aptitude 
for  repeating  sexual  intei-course  a  gi'eat  many  times  within  a  short 
period.  Soon,  however,  sexual  power  and  desii'e  become  gradually  lost. 
Spermatorrhoea  is  frequently  complained  of.  7.  Disorders  of  micturition. 
In  the  early  stage  of  locomotor  ataxy  the  most  frequent  condition  is. 
irritability  of  the  bladder,  with  painful  micturition,  and  difficulty  in 
retaining  the  urine,  the  patient  being  obliged  to  obey  the  call  to  urinate 
instantly.  Occasionally  there  is  a  difficulty  or  inability  to  pass  water, 
ending  in  I'etention  of  urine.  8.  Constipation  is  of  very  common  occur- 
I'ence,  and  may  he  accompanied  with  a  peculiar  painful  feeling  of  over- 
distension of  the  rectum. 

When  locomotor  ataxy  is  fully  declared — stage  of  full  development — -the- 
symptoms  are  very  characteristic,  and  chiefly  point  to  a  loss  of  the  power 
of  co-ordination  in  the  mnscles  of  the  legs,  and  of  the  nmscular  sense.  At 
first  the  patient  feels  that  he  is  losing  control  over  the  movements  of  his 
legs,  and  that  he  cannot  walk  steadily  oi-  firmly  without  support,  but 
slips  about  and  has  an  uncertain  gait.  This  is  particularly  noticed  in 
the  dark,  or  when  he  shuts  his  eyes,  and  the  patient  finds  that  he  has  to 
pay  special  attention  to  the  movements  of  his  lower  extremities,  in 
order  to  carry  them  on  properly.  After  a  while  the  signs  of  impaired 
co-ordination  are  very  evident  when  the  patient  is  made  to  walk,  and 
he  presents  a  characteristic  gait.  He  is  very  unsteady  in  his  move- 
ments ;  tends  to  stagger  and  to  advance  precipitately ;  and  during  pro- 
gxession  lifts  the  foot  up  to  an  unnecessary  height,  then  throws  it 
forwards  and  outwards,  and  brings  down  the  heel  suddenly  with  a  heavy 
stamp.  On  turning  suddenly  he  staggers  or  falls,  and  the  same  thing 
happens  if  he  shuts  his  eyes  when  standing.  Habitnall}'  he  walks  with 
sticks  and  keeps  his  eyes  fixed  on  his  feet  or  on  the  ground  in  front  of 
him;  betakes  his  steps  slowly,  deliberately,  and  at  regular  intervals, 
and  in  uncomplicated  cases  walks  in  a  straight  line.  The  difficulty  in 
walking,  and  the  characteristic  disorder  of  gait,  are  greatly  aggravated 
by  timidity  and  other  mental  causes.  There  is  no  paralysis,  as  is  proved 
by  the  fact  that  the  legs  can  be  easily  moved  in  all  directions  in  the 
recumbent  posture  ;  and  the  muscles  sometimes  retain  extraordinary 
power.  At  last  walking  becomes  impossible,  the  legs  being  thrown 
hither  and  thither,  without  any  appearance  of  design  or  control,  when 
any  attempt  at  progression  is  made.  The  muscles  do  not  waste,  and 
retain  their  tone.  The  condition  of  electric  irritability  is  doubtful, 
some  observers  affirming  that  it  becomes  much  impaired,  others  that  it 
remains  normal ;  in  tire  early  stage  it  is  often  exalted.  Sensation  is 
frequently  much  altered  in  the  lower  limbs,  to  both  tactile  and  painful 
impressions  ;  the  pain,  in  the  limbs  continue ;  often  there  is  tingling  or 
numbness  in  the  toes  and  feet;  cutaneous  sensibility  is  impaired,  the 
patient  not  feeling  the  ground  properly,  but  having  a  sensation  as  if  he 
were  treading  on  wool  or  sand ;  and  sometimes  there  are  spots  of  com- 
plete anfesthesia  to  all  stimuli  except  heat  and  cold.  Muscular  sense  is 
also  more  or  less  diminished  or  even  lost  in  advanced  cases,  the  patient 
not  being  aware  of  the  position  of  his  legs  when  lying  down,  unless  he 
is  looking  at  them.    The  electric  sensibility  is  said  to  be  impaired  in 
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those  muscles  in  which  the  muscular  sense  is  affected.  There  is  no  loss 
of  power  over  the  bladder  and  rectum  as  a  rule,  but  the  former  may 
certainly  be  much  affected,  and  there  may  be  complete  paralysis  of  this 
organ,  with  consequent  retention  of  urine. 

In  the  majority  of  cases  of  locomotor  ataxy  the  upper  limbs  become 
involved  sooner  or  later.  Numbness  is  noticed  in  the  fingers,  generally 
beginning  in  the  little  and  ring  fingers,  and  then  often  extending  to  the 
hand  or  arm.  The  movements  of  the  fingers,  hands,  or  arms  become 
clumsy,  unduly  violent,  and  uncertain,  so  that  the  patient  cannot  perform 
any  delicate  combined  movements  requiring  pi-ecision.  Moreover,  if  he 
shuts  his  eyes,  he  cannot  judge  of  the  extent  or  direction  of  the  move- 
ments of  his\ipper  limbs.  The  volnntaiy  movements  are  often  executed 
in  a  jerky  manner.  In  some  instances  the  muscles  of  the  head,  neck, 
and  trunk  become  involved.  Articulation  may  be  impaired ;  and  the 
different  cranial  nerves  may  become  implicated  permanently.  Degluti- 
tion and  respii'ation  may  also  be  affected.  The  occurrence  of  atrophy  of 
the  optic  disc  is  stated  by  Charcot  to  be  due  to  sclerosis  commencing 
here,  and  gradually  extending  backwards  along  the  optic  tracts,  as  far  at 
least  as  the  corpora  geniculata.  In  advanced  cases  of  locomotor  ataxy 
severe  and  constant  aching  pains  are  liable  to  arise  in  the  head,  along 
the  spine,  and  in  the  trunk  and  limbs.  Retention  or  incontinence  of 
urine  or  fsces  may  occur ;  and  sexual  power  and  desire  are  lost.  In 
exceptional  cases  rigidity,  contraction,  and  wasting  of  muscles  set  in, 
due  to  the  extension  of  the  sclerosis  to  the  lateral  columns  and  anterior 
cornua.    Bed-sores  may  also  be  produced. 

During  the  progress  of  locomotor  ataxy  trophic  lesions  are  liable  to 
arise,  as  lias  been  pai-ticularly  shown  by  Charcot.  Thus  cutaneous  erup- 
tions sometimes  supervene,  more  especially  during  periods  of  exacerbation 
of  tlie  disease,  and  in  connection  with  the  lightning  pains,  these  erup- 
tions being  not  uncommonly  limited  to  the  area  of  distribution  of  the 
painful  nerve.  They  include  lichen,  urticaria,  herpes  zoster,  ecthyma, 
impetigo,  and  erythema  nodosum.  Joint-affections  are  also  occasionally 
met  with,  usually  occurring  at  the  onset  of  the  symptoms  of  inco-ordi- 
nation.  The  knees,  elbows,  or  shoulders  are  chiefly  implicated,  there 
being  much  effusion  into  the  joints,  with  very  rapid  desti-uction  of  the 
articular  surfaces,  and  not  unfrequently  dislocation  occurs.  The  bones 
also  become  very  friable,  and  are  liable  to  fracture  spontaneously. 
These  articular  and  osseous  lesions  are  attended  with  little  or  no  pain; 
but  they  may  cause  marked  deformities.  They  are  said  to  be  more 
common  in  women,  and  Dr.  Buzzai-d  has  shown  that  they  are  apt  to  be 
associated  with  gastric  crises.  This  writer  thinks  that  they  are  probably 
due  to  a  lesion  of  the  medulla  oblongata. 

The  course  of  locomotor  ataxy  is  very  variable.  The  limbs  may  be 
involved  unsymmetrically.  Usually  the  disease  is  exceedingly  chronic, 
and  may  last  many  years  before  it  reaches  its  full  development.  In 
early  cases  treatment  may  check  its  progress,  or  even  lead  to  improve- 
ment or  a  cure.  As  a  rule  locomotor  ataxy  tends  to  become  worse  and 
worse,  perhaps  with  occasional  remissions.  The  mental  faculties  gene- 
rally remain  quite  clear,  but  it  is  affirmed  that  locomotor  ataxy  is  not 
uncommonly  associated  with  general  paralysis  of  the  insane.  Febrile 
paroxysms  sometimes  occur ;  and  repeated  attacks  of  bronchitis  are 
observed  in  exceptional  instances.  Death  generally  results  from  inter- 
current disease  ;  but  may  happen  from  implication  of  the  muscles  of 
deglutition  or  respiration,  bronchitis,  renal  or  vesical  disease,  or  bed- 
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sores.  The  latest  period  of  locomotor  ataxy  has  been  I'anked  as  a  separate 
stage,  but  it  is  hardly  practicable  to  make  any  such  division. 

Friedreich's  Disease. — A  peculiar  hereditary  form  of  locomotor  ataxy 
has  been  described  by  Friedreich.  It  begins  between  thirteen  and 
eighteen  yeai's  of  age.  There  is  but  little  disorder  of  sensation,  the 
lightning-pains  and  girdle-sensations  being  either  absent  or  very  slight, 
while  there  is  little  or  no  an.Testliesia.  The  upper  limbs  exhibit  loss  of 
co-ordination  at  an  earlier  period  than  usual.  In  all  cases  a  remark- 
able disoi'der  of  speech  has  been  noticed,  the  utterance  being  at  first 
slightly  li.sping,  then  irregularly  interrupted  and  stammering,  and  finally 
almost  unintelligible.  In  some  instances  tliei'e  has  been  a  peculiar  form 
of  nystagmus,  which  occurs  only  when  the  patient  tries  to  fix  his  eyes 
upon  some  object  before  him  ;  the  movements  are  bilateral,  and  com- 
paratively slow,  being  repeated  about  two  or  three  times  in  a  second. 
Cases  of  Fi'iedreich's  disease  are  very  chronic  in  their  progress,  and  of 
long  duration. 

III.    Prlmary    Lateral    Sclerosis — Spasmodic    Spinal    Paralysis — 

Spastic  Paraplegia. 

Pathology. — This  form  of  sclerosis  of  the  cord  has  been  only  com- 
paratively recently  I'ecognized  as  a  distinct  disease,  and  is  of  exceedingly 
rare  occurrence.  Brb  and  Charcot  predicted  the  probable  pathology  of 
the  complaint,  and  Di-.  Dreschfeld  subsequently  described  the  morbid 
changes  in  a  case  in  which  he  had  the  opportunity  of  examining  the 
spinal  cord.  He  found  a  band  of  sclerosis  occupying  the  greater  portion 
of  the  lateral  columns,  throughout  the  cervical,  dorsal,  and  lumbar 
regions,  but  not  implicating  the  grey  matter  or  extending  to  the  surface 
of  the  cord,  while  the  anterior  and  postei'ior  columns  were  quite  healthy. 
In  short  primary  lateral  sclei'osis  involves  synimeti'ically  the  rm-ised 
pyramidal  tracts.  The  complaint  is  usually  met  with  in  strong,  muscular, 
male  adults. 

Symptoms. — Primary  lateral  sclerosis  is  an  extremely  chronic  disease, 
and  sets  in  very  gradually.  It  has  been  divided  into  three  stages.  The 
first  stage,  that  of  incomplete  spastic  paraplegia,  begins  with  a  sense  of 
weakness,  heaviness,  and  stiffness  in  the  legs,  causing  some  difficulty  in 
walking.  This  is  sometimes  preceded  by  pain  in  the  back  and  limbs. 
On  examination  slight  stiffness  and  rigidity  in  the  legs  may  be  dis- 
covered, with  exaggeration  of  the  deep  reflexes.  The  symptoms 
gradually  increase,  until  a  characteristic  "  spastic  "  gait  is  developed. 
"  The  patient  then  walks  with  two  sticks ;  each  step  is  attended  with 
evident  effort ;  the  feet  appear  to  be  stuck  to  the  ground,  and  can  only 
be  moved  forward  by  raising  the  pelvis,  and  with  it  the  limb  as  a  whole. 
In  this  process  the  back  is  strongly  arched,  the  chest  thrown  forward, 
the  patient  leans  forcibly,  first  on  one  stick  and  then  on  the  other,  and 
appears  to  aid  the  elevation  of  the  ti'unk  by  movements  of  his  arms. 
The  toes  are  dragged  along  the  g^und  with  an  unpleasant  scraping- 
noise,  the  knees  are  apt  to  interlock,  and  the  f(iot  which  is  being  brought 
forward  tends  to  cross  in  front  of  its  fellow.  In  some  cases,  after  the 
foot  leaves  the  ground,  a  peculiar  hopping  movement  of  the  whole  body 
is  observed.  It  is  due,  according  to  Erb,  to  spasmodic  contraction  of 
the  calf  muscles."  (Byrom  Bramwell.)  The  legs  are  generally  kept 
close  together,  owing  to  spasmodic  conti'action  of  the  adductors ;  and 
when  standing  thus,  if  the  patient  closes  his  eyes  there  is  no  increased 
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unsteadiness  or  feeling-  of  vertigo.  At  the  same  time  tlie  muscles  of 
the  lower  extremities  are  aft'ected  with  spasmodic  twitchings,  tremors, 
and  rigidity.  These  phenomena  are  usually  due  to  some  reflex  irritation, 
or  to  attempts  to  perform  voluntary  movements,  but  may  occui-  spon- 
taneously. The  affected  muscles  are  tense  and  rigid,  especially  on 
manipulation,  and  this  or  any  external  irritation  may  throw  the  whole 
limb  into  a  state  of  tonic  spasm.  Theii'  nutrition  is  unimpaired.  Their 
reaction  to  electricity  is  usually  normal,  or  somewhat  decreased  ;  but 
some  writei'S  state  that  it  is  increased.  The  deep  reflexes  are  greatly 
exaggerated ;  ankle-clonus  is  easily  elicited,  and  when  the  patient, 
sitting  or  standing,  presses  upon  the  balls  of  the  toes,  this  reflex  is 
sometimes  spontaneously  excited,  causing  a  rhythmical  tremor.  A  blow 
upon  one  patellar  tendon  may  cause  a  jerk  of  the  opposite  leg ;  and  a 
knee-clonus  is  sometimes  elicited.  The  superficial  reflexes  may  be  normal, 
increased,  diminished,  or  abolished.  The  only  sensory  disturbance 
observed  is  increased  sensibility  to  cold.  The  bladder  and  bowels  are 
usually  unaffected.  Erb  states  that  only  one  leg,  or  a  leg  and  arm, 
may  be  occasionally  involved ;  or  still  more  rai'ely  both  arms  are  first 
affected. 

In  the  second  stage,  that  of  complete  spastic  paraplegia,  the  power  of 
locomotion  becomes  entirely  lost,  and  the  patient  is  confined  to  bed,  the 
legs  being  rigidly  extended,  the  thighs  closely  approximated  on  account 
of  spasm  of  the  adductors,  and  the  feet  inverted.  The  arms  may  ulti- 
mately become  similarly  affected. 

The  thi7-d  stage  results  from  the  implication  of  the  anterior  cornua  or 
postero-external  columns.  In  the  former  case,  the  muscles  slowly  waste, 
while  the  rigidity  decreases ;  the  reflexes  become  less  marked,  and  are 
finally  abolished.  Implication  of  the  postero-external  columns  is  indi- 
cated by  lightning  pains  and  signs  of  inco-oi'dination.  Cystitis  or  bed- 
sores may  eventually  supervene,  death  ultimately  resulting  from  gradual 
exhaustion  or  pyjemia,  but  usually  this  event  occurs  from  some  inter- 
current complaint,  such  as  bronchitis  or  pneumonia. 

IV.  Amyotrophic  Lateral  ScLtROSis. 

Pathology. — This  variety  of  sclerosis  was  fii'st  described  by  Charcot,, 
and  it  presents  the  following  distinctive  pathological  features  : — 1.  In  the 
great  majority  of  cases  it  commences  and  is  most  marked  in  the  cervical 
enlargement  of  the  cord,  and  extends  gradually  downwards.  2.  Though 
it  begins  in  the  lateral  columns,  it  quickly  spi'eads  to  the  anterior  cornua,. 
involving  and  destroying  their  large  motor  ganglion-cells,  so  that  there 
is  a  combined  sclerosis  of  these  portions  of  the  cord.  3.  The  lesion 
almost  always  extends  upwards  also,  involving  the  medulla  oblongata, 
and  sometimes  passing  through  the  foot  of  the  cerebral  peduncle  ;  the 
internal  capsule  is  usually  intact.  The  nuclei  of  the  facial,  hypoglossal,, 
and  spinal  accessory  nerves  are  generally  involved  at  the  close.  Excep- 
tionally the  change  begins  in  the  medulla  oblongata,  and  extends  down- 
wards ;  or  it  may  commence  in  the  lower  part  of  the  cord  and  ascend. 
After  the  extension  of  the  disease  to  the  anterior  cornua,  the  anterior 
roots  of  the  nerves  become  gradually  involved,  and  the  muscles  waste. 

Symptoms. — Three  stages  are  described: — In  the  first  stage  the  arms 
ai'e  affected,  presenting  weakness  gradually  increasing  to  actual  paralysis, 
and  soon  accompanied  with  marked  muscular  atrophy  of  all  the  muscles 
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of  the  arms,  fibrillar  twitcliings,  and  tremors  on  movement.  Rigidity 
and  contractions  also  supervene,  so  that  deformities  are  produced,  the 
arms  being  fixed  closely  to  the  sides,  the  foj-e-arms  semi-flexed  and  pro- 
nated,  and  the  hands  and  fingers  strongly  flexed.  In  the  second  stage, 
which  sets  in  in  from  four  to  twelve  months,  the  legs  become  involved, 
while  the  symptoms  increase  in  the  arms.  The  lowei'  limbs  present  at 
first  the  signs  of  spastic  pai'aplegia  gradually  inci'easing  ;  while  there  are 
no  mai'ked  sensory  disorders;  and  the  bladder  and  rectum  are  unaffected. 
Subsequently  the  muscles  waste;  the  i-eflexes  diminish;  rigidity  and 
spasms  gradvially  decrease ;  the  reaction  of  degeneration  is  developed ; 
and  fibrillar  twitchings  occur.  There  are  no  bed-sores  throughout.  In 
the  third  stage,  the  upper  pai't  of  the  cord  and  the  medulla  oblongata 
become  implicated,  and  signs  of  bulbar  paralysis  appear,  involving- 
the  lips,  tongue,  palate,  pharynx,  and  larynx.  The  phrenic  nerve 
usually  becomes  affected,  and  thus  the  diajjliragm  is  interfered  with. 
Amyotrophic  latei-al  sclerosis  is  always  fatal,  and  death  generally  occurs 
in  from  one  to  three  years. 

V.    Secondary  Lateral  Sclerosis — Secondary  Descending 
Degeneration. 

Pathology. — Secondary  degeneration  of  the  crossed  pyramidal  tract 
follows  some  primary  lesion,  situated  either  in  the  brain  or  spinal  cord, 
which  severs  the  connection  of  its  fibres  with  their  trophic  centres, 
namely,  the  multipolar  nerve-cells  of  the  cortex  of  the  brain.  This 
lesion  may  be  of  different  kinds,  such  as  haemorrhage  or  softening,  and 
from  it  a  descending  sclerosis  proceeds.  If  it  is  seated  in  the  brain,  the 
sclerosis  extends  down  along  the  crus  cerebri,  through  the  pons,  into  the 
anterior  pyi'amid  of  the  medulla,  and  along  the  decussation  to  the  oppo- 
site side  of  the  spinal  cord,  in  which  it  passes  down  almost  entirely  along' 
the  lateral  white  column,  the  superficial  portion  of  which,  however,  is 
not  involved.  In  short,  it  affects  the  crossed  pyramidal  tract  on  the 
opposite  side  to  the  brain-lesion ;  while  if  also  involves  the  dii'ect 
pyramidal  tract  on  the  same  side.  The  extent  of  the  change  becomes 
more  and  more  confined  in  its  limits,  both  relatively  and  actually,  as  it 
proceeds  downwards.  When  the  original  disease  is  situated  in  the  spinal 
cord,  such  as  myelitis  or  gradual  compression,  the  tracts  involved  in  the 
degenerative  process  will  differ  according  to  circumstances.  Thus  a 
complete  transverse  lesion  will  cause  degeneration  of  the  direct  and 
crossed  pyramidal  tracts  on  both  sides ;  a  unilateral  transverse  lesion 
will  involve  both  tracts  on  the  same  side ;  and  if  either  tract  is  alone 
implicated,  the  degeneration  will  be  confined  to  it. 

Symptoms.  —  The  supervention  of  secondary  degeneration  of  the  tracts 
of  the  coi'd  just  considered  will  be  indicated  clinically  by  spastic  symp- 
toms, muscular  rigidity,  and  exaggerated  deep  reflexes,  as  in  the  other 
forms  of  sclerosis  of  these  parts.  It  is  recognized,  however,  by  the 
fact  that  these  phenomena  usually  follow,  and  are  super-added  to  those 
clearly  traceable  to  the  oiiginal  lesion.  Thus,  in  the  case  of  the  spinal 
cord,  rigidity  follows  distinct  paraplegia,  usually  sensory  as  well  as 
motor,  while  the  bladdei'  and  rectum  are  affected,  and  there  may  be 
trophic  lesions  of  the  skin.  These  characters  are  not  noticed  in  primary 
sclerosis,  in  which  muscular  weakness  and  rigidity  advance  together,  the 
rigidity  being  usually  in  excess.    Moreover,  secondary  degeneration  is 
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generally  mucli  more  rapid  in  its  progress  ;  but,  when  very  chronic,  its 
symptoms  are  exceedingly  like  those  of  primary  lateral  sclerosis.  As 
regards  the  brain,  there  is  seldom  much  difficulty  in  diagnosis,  there 
being  hemiplegia  and  other  characteristic  symptoms,  to  which  a  condi- 
tion of  spastic  hemiplegia  is  added.  There  are  exceptional  cases  in 
which  difficulty  may  arise,  from  the  fact  that  the  phenomena  may  be 
unilateral  in  connection  with  disease  of  the  spinal  cord,  and  thus  a  cere- 
bral lesion  may  be  simulated.  In  cerebral  cases,  however,  there  is 
generally  a  distinct  history  of  the  original  lesion  ;  brain-symptoms  are 
usually  present ;  the  face  and  tongue  are  commonly  involved ;  i-igidity 
and  paralysis  are  more  marked  in  the  arm ;  sensation  is  unaffected,  or 
anaesthesia,  if  present,  is  on  the  same  side  as  the  motor  paralysis  ;  and 
superficial  reflexes  are  diminished  or  abolished. 

VI.    Disseminated  or  Multiple  Sclerosis. 

Pathology. — The  form  of  sclerosis  thus  denominated  is  also  known 
by  various  other  names,  such  as  insular  sclerosis  (Moxon),  multilocular 
sclerosis,  sclerose  en  plaques  disseininees  (Charcot).  It  is  characterized 
anatomically  by  the  morbid  condition  being  arranged  in  small  roundish 
patches  or  nodules,  scattered  irregularly  through  the  nerve-centres, 
and  sometimes  involving  also  the  peripheral  nerves.  They  may  be 
found  in  different  parts  of  the  brain  or  spinal  cord,  either  separately  or 
together,  often  occup^'ing  several  regions  at  the  same  time.  According 
to  the  distribution  of  the  nodules  in  the  nerve-centres,  disseminated 
sclerosis  has  been  divided  into  three  main  types,  namely: — 1.  Spinal; 
2.  Cerebral ;  3.  Cerebrospinal,  the  last  being  the  most  common.  In  the 
cerebrum  the  nodules  are  seen  chiefly  in  the  corpus  callosum,  corpora 
striata,  optic  thalami,  and  septum  lucidum;  sometimes  in  the  centrum 
ovale  ;  very  i-arely  in  the  grey  matter  of  the  convolutions.  The  corpus 
dentatum  is  almost  the  only  part  of  the  cerebellum  which  is  involved. 
Sclerotic  patches  may  also  be  found  in  the  pons  or  medulla.  In  the 
spinal  cord  theii-  distribution  is  extremely  irregular.  They  are  said  to 
be  mainly  confined  to  the  white  columns,  but  may  involve  the  grey 
matter ;  and  are  usually  indiscriminate,  though  sometimes  symmetrical. 
The  nerves  may  be  studded  with  patches,  or  diseased  throughout.  The 
nodules  ai-e  in  most  cases  well-defined,  and  either  project  above  the 
surrounding  level,  or  are  depressed.  Charcot  states  that  they  may  usually 
be  divided  into  three  zones,  indicating  successive  phases  of  the  disease, 
the  innermost  zone  being  most  advanced.  They  vary  in  size  from  a  pin's 
head  to  a  bean  or  larger ;  and  also  considerably  in  number  in  different 
cases.  They  have  a  grey  translucent  appearance,  and  on  exposure  to  air 
assume  a  pink  colour.  Patches  of  sclerosis  rarely  lead  to  secondary 
degenerations,  either  ascending  or  descending. 

Symptoms. — It  will  be  readily  understood  that  the  precise  clinical 
history  of  disseminated  sclerosis  must  be  variable  in  different  cases,  and 
the  symptoms  are  often  exceedingly  complex.  Charcot  aptly  calls  the 
disease  polymorphous.  Its  invasion  is  usually  extremely  gradual  and 
chronic,  but  occasionally  is  more  or  less  abrupt  or  sudden.  The  reason 
that  any  definite  clinical  history  of  multiple  sclerosis  can  be  given  at  all 
is,  that  it  very  frequently  involves  the  lateral  columns  of  the  cord,  the 
medulla,  and  the  pons,  and  the  associated  symptoms  are  indicative  of 
such  a  distribution  of  the  lesion.    Usually  they  point  at  the  outset  to 
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the  spinal  cord,  but  in  a  certain  proportion  of  cases  the  brain  is  first 
involved,  as  indicated  by  headache,  vertigo,  mental  disorder,  or  other 
phenomena.  In  general  teims  the  symptoms  may  be  described  as 
rhythmical  tremors,  occurring  only  with  voluntaiy  movement ;  slow  and 
progressive  paralysis,  especially  of  the  lower  extremities  ;  contraction  of 
the  limbs  ;  peculiar  vertigo,  paroxysmal  or  almost  constant ;  alfections 
of  the  eyes  ;  defect  of  speech,  with  tremors  of  the  lips  and  tongue  ; 
and  marked  change  in  the  expression  and  mental  condition.  In  the 
course  of  the  disease  inco-ordination  of  the  movements  of  the  legs  may 
supervene ;  as  well  as  wasting  of  certain  voluntary  muscles ;  and 
disorders  of  deglutition,  respii-ation,  and  circulation. 

For  practical  purposes  it  will  be  sufficient  to  give  a  brief  account  of  a 
typical  case  of  cerebrospinal  sclerosis.  The  clinical  history  has  been 
divided  into  three  stages.  The  first  stage  begins  with  motor  disorder  in 
one  leg,  usually  of  the  nature  of  paresis,  sometimes  of  ataxy.  The 
paresis  gradually  increases  to  actual  paralysis,  while  the  opposite  leg 
becomes  similarly  affected,  and  then  the  arms  one  after  the  other. 
Sensation  is  either  entirely  normal,  or  there  may  be  merely  temporary 
numbness,  or  a  sensation  of  "  pins  and  needles."  Soon  a  characteristic 
symptom  is  developed  in  the  affected  limbs,  namely,  a  marked  rhyth- 
mical jerking,  tremor,  or  shaking,  which,  however,  only  occurs  on 
voluntary  effort,  affecting  those  muscles  or  parts  of  a  limb  which  are 
called  into  action,  and  immediately  ceasing  when  they  are  at  rest.  The 
disordered  movements  are  usually  more  marked  in  some  parts  than  in 
others.  They  differ  in  degree  and  in  exact  charactei',  giving  rise  accord- 
ingly to  fine  tremors  or  shakings,  very  mai-ked  trembling,  or  violent 
movements  somewhat  resembling  those  of  chorea.  As  a  rale  the  volun- 
tary movements  are  not  intensified  when  the  eyes  are  closed,  as  in 
locomotor  ataxia.  In  well-marked  cases  any  voluntary  action  at  once 
brings  on  the  tremor,  and  this  is  in  proportion  to  the  effort  made. 
Later  the  muscles  of  the  trunk  and  neck  become  affected  in  the  same 
way  as  those  of  the  limbs,  producing  nodding  of  the  head ;  and  the 
condition  extends  to  the  face,  lips,  tongue,  eyes,  or  sometimes  to  the 
palate,  pharynx,  and  larynx.  In  well-marked  cases  the  facial  expres- 
sion becomes  dull,  vacant,  stolid,  and  stupid.  Articulation  is  more  or 
less  affected,  as  evidenced  by  monotonous  voice ;  a  peculiar  slow, 
hesitating,  drawling,  and  measured  speech,  each  syllable  being  separ- 
ately pronounced — scanninq  speech ;  or  a  jerky  articulation,  ultimately 
becoming  thick  and  blurred ;  or  by  the  voice  being  weak  or  whispering. 
Deglutition  is  less  frequently  disturbed,  but  may  be  involved  in  advanced 
cases.  In  connection  with  the  eye,  the  most  common  and  characteristic 
symptom  is  nystagmus,  which  is  best  shown  when  the  jjatient  is  made 
to  look  upwards,  downwards,  or  to  the  extreme  I'ight  or  left.  Actual 
paralysis  of  the  ocular  muscles  is  rare.  The  pupils  may  be  irregular,  or 
sometimes  "  pin-pointed  ;  "  the  ".^-gyll  Robeitson  phenomenon  "  is  rare. 
Dimness  of  vision  is  frequent,  and  may  be  unilateral  ;  it  may  be  due  to 
nystagmus,  to  atrophy  of  the  optic  discs,  or  to  changes  in  the  visual 
centres.    Diplopia  is  rare  ;  and  actual  blindness  very  rare. 

In  order  to  observe  the  tremors  in  cases  of  multiple  sclei'osis,  it  is 
necessary  to  make  the  patient  perform  various  acts.  When  he  is 
quietly  seated  nothing  may  be  observed,  or  at  most  only  a  slight 
rhythmical  jerking  of  the  head.  Among  the  actions  which  have  been 
particularly  recommended  to  demonstrate  the  irregular  movements  are 
rising  from  a  lying  to  a  sitting  or  standing  posture,  elevation  of  a  limb. 
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attempts  to  grasp  some  object,  drinking  a  glass  of  water,  writing,  put- 
ting ont  the  tongue,  and  walking.  In  the  earliest  period  there  is  merely 
slight  unsteadiness  when  walking  is  attempted,  the  only  thing  noticed 
being  some  degree  of  stiffness  in  the  way  in  which  the  neck  is  held, 
and  slight  jerking  of  the  head.  By  degrees  the  gait  becomes  more  and 
more  unsteady  ;  "  in  some  cases  it  resembles  that  of  locomotor  ataxy ;  in 
others  the  inco-ordination  chiefly  affects  the  muscles  of  the  trunk,  and 
the  patient  does  not  walk  deliberately  in  a  straight  line  (as  the  subject 
of  locomotor  ataxy  does),  but  is  apt  to  shoot  forcibly  from  side  to  side  ; 
in  other  cases  again  the  feet  seem  to  cling  to  the  ground,  and  the  spastic 
gait  is  conjoined  with  a  rhythmical  shaking  tremor  of  the  whole  body  " 
(Byrom  Bramwell).  The  cause  of  the  tremors  is  disputed.  Charcot 
attributes  them  to  irregular  conduction  through  axis-cylinders  lying 
in  the  midst  of  sclerosed  tissues  ;  others  regard  them  as  being  due  to 
the  presence  of  sclerotic  patches  in  the  pons  and  parts  of  the  brain  in 
front  of  it. 

The  muscles  which  are  involved  in  multiple  sclerosis  are  not  wasted  ; 
and  there  is  no  change  in  their  electric  excitability.  The  deep  reflexes 
seem  to  be,  as  a  rule,  distinctly  exaggerated,  and  ankle-clonus  may  be 
readily  obtained.  The  general  condition  is  well-maintained.  The  bowels 
are  constipated,  but  the  bladder  is  seldom  interfered  with,  and  there  are 
no  bed-sores. 

With  regard  to  cerebral  symptoms,  headache  is  common,  and  vertigo 
may  be  very  pronounced.  The  mental  faculties  also  become  gradually 
more  and  more  affected,  as  indicated  by  hebetude  and  mental  obscurity, 
irritability  and  loss  of  self-control,  failure  of  memory,  or  actual  dementia. 
Other  forms  of  mental  derangement  occasionally  observed  are  a  sub- 
acute maniacal  condition  ;  delusions  of  grandeur,  as  in  general  paralysis 
of  the  insane  ;  or  profound  melancholy.  Apoplectiform  or  epileptiform 
attacks  occur  in  some  cases  from  time  to  time.  These  attacks  do  not 
seem  to  be  attended  with  any  obvious  lesions.  The  epileptiform  con- 
vulsions ai'e  often  limited  to  one  side  of  the  body,  and  may  last  only  for 
a  short  time,  or  for  hours  or  even  days,  with  intermissions.  The  tem- 
perature rises  in  both  forms  of  attack,  and  may  reach  104°  or  even 
higher.  A  fatal  result  may  ensue,  but  more  commonly  a  temporary 
hemiplegia  remains,  which  soon  disappears  ;  after  each  attack  of  this 
kind,  however,  the  patient  is  left  in  a  worse  condition  than  previously. 

In  the  second  stage  of  cerebro-spinal  sclerosis  the  patient  becomes 
unable  to  walk  or  stand,  the  legs  having  become  more  and  more 
paralyzed,  and  he  may  be  entirely  confined  to  his  bed.  Rigidity  not 
uncommonly  supervenes,  the  legs  being  closely  drawn  together  as  the 
'  patient  lies  in  bed,  and  rigidly  extended,  this  condition  being  generally 
exaggerated  when  any  attempt  at  movement  is  made.  At  first  it  occurs 
only  at  times  and  in  paroxysms,  but  subsequently  becomes  permanent. 
Less  frequently  the  arms  are  affected  in  a  similar  manner  to  the  legs, 
and  they  are  sometimes  rigidly  extended  and  closely  drawn  to  the  sides 
of  the  trunk.  The  deep  reflexes  are  now  markedly  exaggerated,  the 
ankle-clonus  being  often  easily  excited,  and  when  set  up  may  cause 
movements  in  the  opposite  leg,  or  even  in  the  whole  body.  The  tremors 
are  also  gi-eatly  intensified,  and  any  attempt  at  movement  may  cause  a 
violent  shaking  of  the  entire  frame.  Exposure  to  cold,  or  various  kinds 
of  irritation  of  the  skin,  will  also  often  set  up  a  general  tremor,  which, 
however,  may  commonly  be  made  to  cease  at  once  by  forcible  flexion  of 
one  of  the  great  toes  (Brown  Sequard). 
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In  the  third  stage  the  patient  becomes  emaciated  ;  some  of  the  para- 
lyzed muscles  may  be  specially  atrophied  ;  the  mind  is  more  and  more 
affected  ;  bulbar  symptoms  supervene  ;  the  bladder  is  involved,  followed 
by  cystitis  and  renal  complications  ;  and  bed-sores  may  develop. 

Multiple  sclei'osis  is  usually  a  very  chronic  disease,  its  average  dura- 
tion being  from  eight  to  ten  years.  Death  may  occur  at  any  time  from 
apoplectiform  or  epileptiform  attacks  ;  or  at  a  late  period  from  exhaus- 
tion, interference  with  respiratory  or  cardiac  functions,  pyaemia,  inflam- 
matory or  other  complications.  The  varieties  in  the  clinical  history 
of  the  disease  not  only  depend  on  the  parts  of  the  nerve-centres  which 
it  may  involve  at  its  commencement  or  in  its  course,  but  also  on  the 
particulai-  tracts  of  the  cord  which  the  moi'bid  lesion  implicates. 

VII.  GENERAL  Diagnosis,  Prognosis,  and  Treatment. 

1.  Diagnosis. — The  different  forms  of  sclerosis  are  as  a  rule  clearly 
indicated  by  their  clinical  history.  They  are  essentially  chronic  affec- 
tions, and  each  variety  presents  usually  certain  prominent  symptoms, 
which  have  been  sufficiently  pointed  out  in  their  several  descriptions. 
In  the  early  stage  locomotor  ataxy  is  liable  to  be  mistaken  for  I'heuniatism 
or  neuralgia,  on  account  of  the  pains  ;  the  gastric  attacks  are  also  apt  to 
be  regarded  as  merely  dyspeptic,  should  they  occur  befoi'e  the  character- 
istic symptoms  of  locomotor  ataxy  are  developed.  This  complaint 
should  always  be  suspected  when  amblyopia  and  atrophy  of  the  optic 
disc  are  present  without  any  obvious  cause.  'J'he  abolition  of  the 
patellar  reflex,  and  the  condition  of  the  pupils,  afford  much  aid  in 
diagnosis  in  the  early  stage  of  locomotor  ataxy.  When  the  disease  is 
well-established,  it  is  usually  easily  recognized.  The  conditions  with 
which  it  is  most  likely  to  be  confounded  are  cei'ebellar  disease,  and 
cerebro-spinal  sclerosis.  The  different  forms  of  lateral  sclerosis  have  to 
be  distinguished  from  each  other,  but  the  pi-incipal  points  in  diagnosis 
have  already  been  indicated.  The  amyotropliic  variety  somewhat 
resembles  wasting  palsy  at  first,  but  is  much  more  I'apid  in  its  progress; 
the  mode  of  onset  and  extension  of  the  disease  is  different  ;  and  thei'e  is 
never  any  rigidity  in  progressive  muscular  atrophy.  It  may  also  be 
mistaken  for  pachymeningitis  cervicalis  hypertrophica.  Disseminated 
sclerosis  has  to  be  distinguished  from  paralysis  agitans  ;  locomotor  ataxy  ; 
<;erebellar  tumour  ;  chorea  ;  or  tremor  following  hemiplegia  due  to 
cerebral  hiemorrhage  or  any  other  cause. 

2.  Prognosis. — This  is  always  grave,  but  in  some  forms  of  sclei'osis 
arrest  of  the  disease  or  even  improvement  may  be  effected  at  an  early 
period,  by  appropriate  treatment.  In  advanced  cases  the  prognosis  is 
very  unfavourable,  and  sooner  or  later  a  fatal  issue  must  always  be 
anticipated.  ♦ 

3.  Treatment.  — It  is  important  in  all  varieties  of  sclerosis  to  main- 
tain the  general  health  by  means  of  good  diet,  tonics,  cod-liver  oil, 
strychnine,  and  such  remedies.  If  the  patient  cannot  swallow,  it  may 
be  desirable  to  introduce  food  by  the  stomach-pumji  or  by  means  of 
enemata.  Passive  exercise  in  the  open  air  may  be  of  service,  but 
walking  is  often  injurious,  and  especially  fatigue.  Reflex  sources  of 
iriitation  must  be  avoided,  as  well  as  exposure  to  cold.  If  any  syphi- 
litic taint  is  suspected,  iodide  of  potassium  and  bichloride  of  mercury 
should  have  a  fair  trial.  Large  doses  of  iodide  of  potassium  have  been 
found  useful  in  the  treatment  of  locomotor  ataxy.    Other  drugs  which 
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have  been  employed  are  ergot,  nitrate  and  phosphate  of  silver,  chloride 
of  barium,  phosphorus,  strychnine,  calabar  bean,  and  arsenic.  Various 
baths  have  been  resorted  to,  but  are  of  questionable  use.  Warm  baths 
relieve  spasmodic  rigidity ;  gaseous  thermal  waters  have  also  been  re- 
commended ;  and  a  properly-conducted  course  of  hydropathic  treatment 
may  be  of  service.  Electricity  may  prove  very  useful,  but  this  agent 
must  be  used  judiciously  and  according  to  correct  principles.  In  lateral 
sclerosis  it  has  been  recommended  to  pass  the  constant  current  per- 
severingly  through  the  spinal  cord ;  but  no  benefit,  in  fact  rather  the 
reverse,  is  to  be  obtained  by  local  electrical  treatment  of  the  muscles. 
(Byrom  Bramwell.)  Galvanization  of  the  cord  is  also  employed  in 
locomotor  ataxy.  Counter-irritation  near  the  spinal  column,  by  means 
of  the  actual  cautery,  has  been  found  useful  in  some  cases  of  sclerosis  of 
the  cord.  The  most  recent  plan  for  treating  locomotor  ataxy  is  by  the 
"  method  of  suspension,"  introduced  by  Charcot,  in  which  the  patient  is 
suspended  by  the  head  and  shoulders,  by  means  of  a  Sayre's  apparatus. 
It  has  appeared  to  have  had  a  decidedly  beneficial  effect  in  some  cases> 
but  is  still  on  its  trial.  Symptoms  must  be  treated  as  they  arise 
in  cases  of  sclerosis  of  the  cord,  and  this  is  often  all  that  can  be  done. 
For  the  lightning  pains  in  locomotor  ataxy  subcutaneous  injection  of 
morphine,  full  doses  of  bromide  of  potassium,  cannabis  indica,  salicylate 
of  sodium  in  20-grain  doses,  the  constant  current,  and  forcibly  stretching 
the  sciatic  or  other  large  nerves,  have  been  chiefly  recommended.  Nerve- 
stretching  does  not  seem  to  affect  the  course  of  the  disease,  as  was  at 
one  time  hoped.  The  gastric  symptoms  are  relieved  by  morphine,  pre- 
parations of  bismuth,  and  pepsin.  Paralysis,  rigidity,  vesical  symptoms, 
bed-soi'cs,  and  other  complications  must  be  treated  on  ordinary  principles  ; 
and  every  attention  must  be  paid  to  cleanliness  and  other  hygienic 
conditions. 


Chapter  XCIV. 

ON  CERTAIN  SPECIAL  NERVOUS  DISEASES. 

1.  Progkessivk  Muscular  Atrophy — Wasting  Palsy — 
Cruveilhier's  Paralysis. 

Etiology  and  Pathology. — Wasting  palsy  has  been  attributed  patho- 
logically to  an  atrophic  and  degenerative  change  beginning  in  the  in- 
volved muscles  themselves ;  in  the  anterior  roots  of  the  nerves  supply- 
ing them  ;  or  in  the  spinal  cord.  The  view  commonly  held  is  that  the 
primary  lesion  consists  in  a  gradual  destruction  of  the  motor  nerve-cells 
of  the  anterior  comua  of  the  cord,  either  due  to  a  chronic  inflammation 
or  to  a  degeneration,  the  nerves  and  muscles  being  secondarily  affected. 
More  recently,  however,  the  theory  that  the  muscles  are  originally 
affected  has  been  again  advanced.  The  chief  supposed  exciting  causes 
are  exposure  to  cold  and  wet ;  a  blow  or  a  fall  on  the  neck  or  back,  or 
traumatic  injuries  of  peripheral  parts ;  syphilis ;  excessive  use,  with 
consequent  fatigue  of  the  affected  muscles  ;  acute  fevers  ;  and  lead- 
poisoning.    The  disease  occurs  by  far  more  commonly  in  males  ;  and 
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usually  in  persons  about  30  years  of  age,  though  it  may  be  met  with 
at  any  period  from  childhood  to  old  age.  In  some  cases  it  appears  to  be 
distinctly  hereditary,  or  to  aifect  several  members  of  the  same  family. 

AnatomicaIj  Chakacters. — The  affected  muscles  in  progressive 
muscular  atrophy  are  wasted  more  or  less,  pale  and  yellowish  or  fawn- 
coloured,  and  soft.  The  muscles  are  altered  to  a  very  variable  degree, 
and  one  may  be  found  quite  destroyed  while  the  next  is  unchanged,  oi' 
healthy  bundles  of  muscular  tissue  may  be  seen  in  the  midst  of  the 
morbid  structures.  The  upper  portions  of  the  muscles  are  usually  most 
chauged.  Microscopically  it  is  found  that  the  interstitial  connective 
tissue,  and  in  some  cases  the  fat,  are  increased  ;  while  the  musculai' 
fibi'es  have  usually  undergone  simple  atrophy,  but  sometimes  they 
present  nuclear  proliferation  and  fatty  inhlti'ation.  The  anterior  roots 
of  some  spinal  nerves  and  the  sympathetic  branches  joining  them  have 
been  found  atrophied,  the  nei've-elements  being  replaced  by  a  finely- 
granular  tissue.  The  morbid  changes  in  the  cord  are  practically 
limited  to  the  antei-ior  corima.  The  nerve-cells  are  found  in  all  stages 
of  atrophy  and  degeneration  ;  and  in  some  instances  this  change  is 
simple.  In  others  dilatation  and  thickening  of  the  blood-vessels  have 
been  noticed ;  and  in  some  cases  compound  gi'anular  corpuscles  and  oil- 
globules  have  been  present.  The  anterior  columns  and  adjacent  parts 
of  the  cord  sometimes  exhibit  distinct  sclerotic  characters. 

Symptoms. — Wasting  palsy  sets  in  very  insidiously.  It  usually  begins 
in  either  shoulder  or  hand,  especially  the  right,  but  gradually  advances 
from  its  starting-point  so  as  to  invade  other  muscles,  until  finally  every 
voluntary  muscle  in  the  body  may  be  involved,  except  those  of  the  eye- 
balls and  eyelids,  and  the  muscles  of  mastication.  Exceptionally  the 
muscles  of  the  neck,  trunk,  legs,  or  face  are  first  implicated.  The 
atrophy  seems  to  begin  most  frequently  in  the  right  hand,  involving 
the  thenar  eminence,  then  the  hypothenar,  and  then  the  interossei.  The 
right  deltoid  is  not  uncommonly  first  affected.  There  is  a  failure  of 
muscular  power,  corresponding  in  situation,  extent,  and  degree  to  the 
wasting,  and  this  may  culminate  in  absolute  hel]ilessness,  with  inability 
to  swallow,  speak,  or  breathe,  death  then  resulting  fi-om  asphyxia.  At 
the  same  time  there  ai'e  marked  objective  signs  of  the  atrophy  of  the 
muscles,  which  are  well  seen  about  the  shoulders  and  in  the  hands,  the 
latter  assuming  the  "  claw-hand  "  shape,  or  "  main  en  griffe"  charac- 
terized by  deep  depressions  due  to  the  wasting  of  the  muscles,  while  the 
tendons  stand  out,  and  the  fingers  are  drawn  in  towards  the  palm,  being- 
also  pushed  back;  the  ball  of  the  thumb  is  much  wasted;  the  shouldei- 
is  flattened  or  depressed  ;  and  the  bonj-  prominences  seem  to  stand  out. 
The  claw-hand  is  due,  as  shown  byDuchenne,  to  the  special  paralysis  of 
the  interossei  and  lumbricales.  the  extensors  and  flexors  still  retaining 
their  power,  at  least  partially.  The  tissues  have  a  soft  and  flabby  feel. 
The  face  assumes  a  vacant  or  idiotic  expression  when  its  muscles  become 
affected.  During  the  progress  of  the  wasting  the  muscles  present 
constant  flickering  or  fibrillar  movements,  so  long  as  any  muscular  tissue 
is  left,  which  are  more  marked  if  the  skin  is  exposed  to  cold  or  blown 
upon.  The  irritability  and  force  of  contraction  under  electricity  become 
diminished  in  proportion  to  the  waste  of  tissue,  but  there  is  no  "  reaction 
of  degeneration ; "  in  some  cases,  although  the  motor  nerves  do  not 
present  the  "  reaction  of  degeneration,"  the  muscles  themselves  do,  and 
are  found  to  react  to  the  anodal  closure  better  than  to  the  kathodal. 
The  reflexes  may  be  exaggerated  at  an  early  peiiod  of  the  disease,  but 
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soon  become  diminished,  and  are  finally  abolished.  The  temperature  of 
the  aii'ected  parts  is  reduced,  and  the  patient  is  usually  very  sensitive  to 
cold.  The  mind  is  unaiiected  to  the  last.  Pains  are  not  uncommon  in 
the  diseased  parts,  either  myalgic  or  articular.  There  is  never  any  loss 
of  power  over  the  bladder  or  rectum  ;  and  the  heart  is  never  implicated. 
Sexual  functions  are  not  involved  ;  and  there  are  no  trophic  skin-lesions. 
In  some  cases  wasting  palsy  does  not  spi'ead  to  the  extent  above 
described,  but  is  ari'ested  in  its  progress,  the  patient  ultimately  recover- 
ing, especially  when  it  is  due  to  fatigue  of  special  muscles.  Death 
genei'ally  results  fi'om  extension  of  the  disease  to  tlie  medulla  oblongata, 
when  bulbar  symptoms  supervene  ;  or  to  pulmonary  complications,  a 
slight  bronchitis  being  very  dangerous  if  the  respiratory  muscles  are 
involved.  Sometimes  the  fatal  result  arises  from  gradual  exliaustion. 
The  duration  of  wasting  palsy  is  very  vai-iable. 

Diagnosis. — The  conditions  which  are  liable  to  be  mistaken  for  pro- 
gressive muscular  atrojDhy  are  paralysis  from  local  injury  or  disease  of  a 
nerve;  amyotrophic  lateral  sclerosis;  chronic  lead-poisoning;  poliomyelitis 
anterior  acuta  and  subacuta ;  and  general  paralysis  of  the  insane. 
Attention  to  the  history,  symptoms,  and  mode  of  progress  of  the  com- 
plaint will  generally  make  the  diagnosis  clear. 

PROGNOSIS. — Improvement  can  often  be  effected  in  wasting  palsy  by 
early  treatment,  but  in  advanced  cases  very  little  can  be  done,  especially 
if  the  disease  is  extensive  and  rapid  in  its  progress.  The  piognosis  is 
more  favourable  when  the  complaint  is  due  to  fatigue ;  while  it  is  worse 
if  any  hereditary  tendency  can  be  traced. 

TiiEATiiKNT. — If  wasting  l)als3'  has  arisen  from  excessive  use  of  certain 
muscles,  these  must  be  allowed  to  rest.  Improvement  of  the  general 
health  is  highly  impoi-tant,  hy  means  of  nuti'itious  diet,  tonics,  change  of 
air,  and  gentle  regular  exercise.  Arsenic,  stry  chnine,  iron,  and  nitrate 
of  silver  are  the  chief  drugs  employed  ;  and  iodide  of  potassium  if  there 
is  any  syphilitic  taint.  Warmer  sulphur  baths  have  been  recommended, 
but  cold  baths  should  not  be  used.  The  chief  local  methods  of  treatment 
advocated  are  systematic  fiiction,  for  which  some  simple  liniment  may 
be  employed;  passive  motion;  kneading  or  massage;  and  electricity. 
The  continuous  and  interrupted  currents  are  both  serviceable,  and  their 
persevering  use  proves  often  very  beneficial.  According  to  Duchenne, 
■'the  more  a  muscle  is  atrophied  and  its  contractility  diminished  the 
longer  it  should  be  subjected  to  the  stimulation,  the  more  intense  should 
be  the  current,  and  the  more  rapid  its  intermissions.  When  the  sensi- 
bility is  seen  to  return,  it  is  prudent  to  diminish  the  intermissions  and 
abate  the  intensity'  of  the  current."  The  constant  current  may  also  be 
])assed  through  the  affected  region  of  the  spinal  cord.  Pain  may  be 
subdued  by  warm  fomentations  or  baths  ;  oi-,  if  it  is  sevei'e,  by  the 
hypodermic  injection  of  morphine.  Aiiy  hereditary  tendency  to  wasting 
palsy  must  be  recognized,  fatigue  of  muscles,  and  exposure  to  cold  or 
wet  being  especially  avoided  under  such  circumstances. 

II.  Bulbar  Paralysis — Glosso-ladio-i,akvxoeal  Paralysis. 

Pathology  and  ^Etiology. — Bulbar  paralj'sis  is  in  exceptional  instances 
an  acute  or  sudden  affection,  due  to  haemorrhage  into  the  medulla  oblon- 
gata and  pons,  embolism  or  thrombosis,  or  acute  inflammation,  the  last- 
mentioned  being  more  especially  termed  Acute  bulbar  parahjsis.  It  is 
•chiefly  known,  however,  as  a  chronic  disease,  and  is  sometimes  associated 
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with  progressive  muscular  atrophy.  In  acute  bulbar  myelitis  the 
medulla  is  occasionally  obviously  softened,  and  mottled  with  minute 
hiBmorrhages.  The  mici'oscope  reveals  signs  of  inflammation,  such  as 
granule-cells,  infiltration  of  nuclei  around  the  blood-vessels,  thickening 
of  their  walls,  minute  extravasations,  and  swollen  axis-cylinders.  The 
lesion  in  the  clironic  form  seems  to  be  of  the  same  nature  as  progressive 
muscular  ati'ophy,  and  to  begin  in  the  nerve-elements,  ultimately  involv- 
ing the  nuclei  of  origin  of  the  hypoglossal,  facial,  pneumogastric,  and 
spinal  accessory  nerves,  in  the  medulla  oblongata  and  upper  part  of  the 
spinal  cord.  The  motor  cells  are  atrophied  and  shrunken  ;  their  pro- 
cesses are  lost ;  and  the  intei'mediate  tissue  is  in  a  state  of  degeneration. 
Afterwards  the  morbid  change  implicates  the  roots,  and  may  extend 
along  the  trunks  of  the  nerves,  the  nerve-fibres  being  grey,  translucent, 
and  degenerated.  It  may  also  pass  down  the  spinal  cord  to  a  variable 
extent.  The  muscles  which  are  affected  in  this  complaint  may  present 
ii  healthy  aspect ;  or  they  are  pale,  ati'ophied,  with  fat  between  the 
fibres,  which  may  further  present  granular  degeneration.  No  definite 
causes  of  bulbar  paralysis  have  been  made  out,  but  it  has  been  attributed 
to  mental  emotion,  exposure  to  cold  and  wet,  and  syphilis.  It  occurs  in 
*idults,  and  chiefly  in  females. 

Symptoms. — In  acute  bulbar  pa.i-alyf<is  from  inflammation  there  arc 
usually  premonitoiy  symptoms,  such  as  vertigo,  headache,  vomiting,  and 
occasionally  pain  in  the  back  of  the  neck.  Bulbar  symptoms  quickly 
follow,  but  they  vary  in  their  precise  characters,  according  to  the  exact 
seat  of  the  mischief.  Generally  dysphagia  is  first  noticed,  which  may 
become  complete ;  while,  owing  to  paralysis  of  the  soft  j^i^late  and 
laryngeal  muscles,  liquids  may  enter  the  posterior  nares  or  larynx.  The 
tongue  becomes  paralyzed  ;  and  speech  is  indistinct  or  nasal.  Breathing 
is  much  disturbed,  as  indicated  by  great  rapidity,  irregularity,  or  occa- 
sional interruption  of  the  act.  The  pulse  is  frequent,  feeble,  and  in  some 
cases  irregular  or  intermittent.  Temperature  is  sometimes  a  little  raised. 
The  facial  and  ocular  muscles  may  become  paralyzed  ;  the  limbs  ax'e 
involved  less  fi-equently,  and  may  be  the  seat  of  pain  or  formication, 
as  well  as  of  paralysis.  Hiccup  may  be  a  distressing  symptom.  Depi'es- 
siou  and  collapse  rapidly  supervene,  and  death  occurs  from  j^aralysis  of 
respiration,  the  diaphragm  being  involved  in  some  instances. 

In  chronic  bulbar  paralysis  the  chief  clinical  phenomena  depend  upon 
paralysis  of  the  muscles  of  the  tongue,  palate,  and  pharynx,  and  of  the 
orbiculnfis  oris.  In  coui-se  of  time  the  larynx  and  respiratory  muscles 
become  involved.  In  the  great  majority  of  cases  the  tongue  is  first  att'ected, 
which  is  indicated  by  some  embarrassment  of  speech,  and  impaired 
iirticulation.  >Special  difficulty  is  experienced  in  raising  the  tip  of  the 
tongue  to  the  roof  of  the  mouth,  or  in  bringing  it  against  the  upper 
teeth  ;  hence  words  beginning  with  lingual  and  dental  consonants  give 
most  trouble.  The  organ  can  still  be  jjrotruded,  though  perhaps  not 
<iuite  normally.  Then  dysphagia  is  experienced,  particularly  as  regards 
fiuids,  which  are  apt  to  pass  into  the  larynx,  or  through  the  posterior 
nares  on  account  of  paralysis  of  the  soft  palate,  causing  much  distress 
and  danger.  Consequently  saliva  accumulates  in  the  mouth,  assuming 
a  viscid,  glutinous,  stringy  character,  and  it  flows  out  instead  of  being 
swallowed.  Food  collects  between  the  gums  and  cheeks,  because  the 
tongue  cannot  remove  it;  and  the  cheeks  cannot  be  inflated.  Paralysis 
of  the  soft  palate  also  produces  a  characteristic  nasal  voice.  When 
the  orbiculai-is    oris   becomes   involved    the    labial   sounds    are  not 
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properly  pronounced ;  whistling  is  impossible ;  and  in  time  the  lips 
remain  apart  and  cannot  be  closed,  so  that  the  teeth  are  exposed,  and 
the  corners  of  the  mouth  are  depressed,  the  patient  presenting  a 
peculiar,  mournful,  and  most  unpleasant  aspect.  Articulation  and 
deglvitition  become  ultimately  impossible ;  the  tongue  remains  at  the 
bottom  of  the  mouth  as  a  sodden  inert  mass ;  and  the  patient  has  to  be 
fed.  General  debility  and  wasting  result,  in  consequence  of  the  inter- 
ference with  nutrition.  Subsequently  implication  of  the  respiratory 
muscles  leads  to  difficulty  of  breathing,  and  inability  to  cough  ;  while, 
when  the  lai'ynx  is  affected,  voice  becomes  almost  absolutely  lost.  In 
some  instances  the  tongue  is  obvioiTsly  wasted,  wrinkled,  and  furrowed ; 
but  even  when  it  is  apparently  enlarged,  this  seems  to  be  due  to 
accumulation  of  fat,  the  muscular  fibres  being  atrophied.  The  lips  may 
also  be  of  normal  size  or  thinned.  Electric  ii'ritability  is  usually  scarcely 
altered  in  the  affected  muscles.  The  mind  is  generally  clear  to  the  last, 
but  the  emotions  are  easily  excited.  If  the  disease  extends  down  the 
cord,  muscular  atrophy  or  paralysis,  with  or  without  i-igidity,  is  observed 
in  the  corresponding  muscles.  Bulbar  paralysis  always  proves  fatal, 
death  resulting  either  fi'om  gi'adnal  oi-  sudden  asphyxia;  from  exhaus- 
tion and  asthenia  usiially ;  from  interfei'ence  with  the  cardiac  action;  or 
from  some  intercuiTent  complaint. 

Diagnosis. — Labio-glosso-laryngeal  paralysis  may  be  confounded  with 
simple  paralysis  of  the  tongue;  facial  paralysis,  especially  double; 
general  paralysis  of  the  insane;  or  diphtheritic  paralysis. 

Tkkatjient. — But  little  can  be  done  for  this  disease.  Electricity  to 
the  affected  muscles  has  been  employed,  in  the  early  stage,  with  some 
benefit.  Symptoms  must  be  attended  to  ;  and  it  becomes  necessary  in 
time  to  feed  the  patient  by  the  stomach-pump  or  enemata. 

III.    Mi'DTU'LE  Neuritis — Perii'Hekai,  Nkuritis. 

Etiology. — This  is  a  name  given  to  a  disease  in  which  one  or  more 
nerves  are  simultaneously  inflamed,  and  which  is  especially  dependent 
on  chronic  alcoholism,  although  some  cases  are  considered  to  be  due  to 
enteric  fevei',  syphilis,  malaria,  and  exposure  to  cold.  The  endemic 
disease,  beriberi,  occurring  in  Japan,  seems  to  belong  to  this  group. 

Multiple  neuritis  rai'cly  occurs  before  the  age  of  25  years,  and  is  most 
common  between  30  and  50.    Women  are  more  often  attacked  than  men. 

Anatomical  Characters. — The  affected  nerves  are  reddened  in  recent 
attacks,  and  softened  in  older  cases.  When  examined  microscopically, 
the  nerve-fibres  are  found  to  be  chiefly  affected  in  some  cases,  and  in 
others  the  sheath  and  interstitial  tissue,  or  both  may  be  involved.  The 
fibres  undergo  acute  degeneration,  the  myelin-sheath  is  broken  up  or 
removed,  while  between  the  nerve  fasciculi  there  is  some  increase  of 
connective  tissue,  and  in  the  fasciculi  themselves  the  connective  tissue 
is  much  increased,  and  encloses  spaces  in  which  are  the  remains  of 
nerve-fibres  which  have  undergone  degeneration.  The  walls  of  the 
vessels  are  frequently  thickened. 

The  amount  of  disease  varies  veiy  mucli,  but  as  a  rule  the  large 
nerves  of  the  limbs  are  affected,  especially  the  antei-ior  tibial  and  the 
musculo-spiral,  and  the  inflammation  may  be  traced  peripherally  to  the 
endings  of  the  nerves,  but  centrally  the  disease  diminishes,  so  that 
the  roots  of  the  nerves  are  usually  normal. 

Symptoms. — Multiple  neuritis  usually  exhibits  an  acute  or  subacute 
onset.    In  the  former  case  there  are  rigors  and  pyrexia,  the  temperature 
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rising  to  103°  or  more  ;  ting-ling  and  feelings  of  pins  and  needles  are 
felt  in  the  limbs,  and  especially  in  the  hands  and  feet ;  this  is  followed 
by  acute  pains  in  the  limbs,  of  darting,  or  burning  character,  along 
the  coui'se  of  the  great  nerves,  especially  the  musculo-spiral  and 
anterior  tibials  of  both  sides,  with  great  tenderness,  and  in  some  cases 
the  nerves  are  felt  to  be  swollen.  There  is  also  acute  tenderness  in  the 
muscles  of  the  limbs,  and  the  pain  is  much  increased  by  ]^assive  move- 
ments. Muscular  weakness  then  supervenes,  and  the  movements  which 
are  first  lost  are  those  of  the  muscles  on  the  back  of  the  forearm  and  the 
front  of  the  leg,  causing  symmetrical  wrist-di'op  and  foot-drop ;  the 
supinator  longus  is  usually  affected,  along  with  the  extensors  of  the 
wrist  and  fingers,  thus  differing  from  lead-paralysis.  Tn  severe  cases 
the  flexors  of  the  fingers  are  affected,  and  sometimes  the  muscles  of 
the  upper  arm  and  thigh  suffer.  The  trunk  muscles  and  diaphragm 
are  occasionally  paralyzed. 

The  nerves  rapidly  lose  their  excitability  to  electric  cui-rents,  and 
the  affected  muscles  show  the  "  reaction  of  degeneration,"  and  waste 
considerably.  Occasionally  there  is  loss  of  co-ordination  in  the 
muscles,  thus  resembling  locomotor  ataxia.  The  knee-jerks  ai'e  lost 
very  early  if  the  lower  limbs  are  affected.  Sensibility  to  touch  is  lost 
in  the  area  of  distribution  of  the  diseased  nerves,  but  that  to  pain  is 
usually  retained,  and  there  is  often  hyperalgesia. 

Trophic  changes  in  the  skin  and  nails  occur  sometimes.  The  sphincters 
are  rarely  affected.  After  some  weeks  contractures  are  liable  to  take 
place  in  the  joints,  owing  to  the  over-action  of  the  unaffected  muscles, 
and  especially  talipes  equinus.  The  pains  in  the  limbs  tend  to  diminish, 
but  the  hyperalgesia  persists.  The  disease  progresses  for  a  month  or 
more,  then  becomes  stationary  for  one  or  two  months,  and  afterwards 
begins  to  improve,  but  improvement  may  take  place  after  some  months 
or  even  a  year. 

Complications,  such  as  mental  changes  or  diseases  of  otlier  organs  due 
to  alcoholism,  may  occur.  Some  cases  of  multiple  neuritis  run  a  rapid 
course,  accompanied  with  extensive  paralysis,  death  occurring  in  a  week 
or  ten  days,  due  to  implication  of  the  diaphragm  and  thoracic  muscles. 

Diagnosis. — Multiple  neuritis  has  to  be  distinguished  from  acute 
poliomyelitis,  locomotor  ataxia,  and  pacliymeningitis.  The  chief  points 
in  multiple  neuritis  are  the  symmetrical  paralysis  in  all  four  limbs;  the 
severe  pain  and  tenderness  in  the  nerves  and  muscles,  with  ansBsthesia ; 
the  absence  of  optic  atrophy;  the  I'eaction  of  the  pupils  to  light;  and  the 
fact  that  the  sphincters  are  rarely  affected.  In  diphtlieritic  paralysis 
the  palate  is  usually  first  affected,  and  the  pains  in  the  limbs  are  not  so 
severe.  Alcoholism  should  always  be  sought  for  when  there  is  sym- 
metrical wrist-drop  and  foot-drop. 

Prognosis  is  grave  in  the  early  stage  if  the  respiratory  muscles  are 
affected,  but  in  the  later  stages  there  is  less  danger  to  life,  unless  the 
patient  be  exhausted  by  the  continual  severe  pain  and  bedsores,  which 
sometimes  occur.  Recovery  usually  ensues  in  from  six  to  nine  months, 
but  it  may  take  place  even  after  a  year. 

TiiKATMiJNT. — In  the  acute  stage  absolute  rest  is  required,  and  hot 
fomentations  with  anodynes  should  be  applied  to  the  painful  limbs.  If 
there  is  any  history  of  sypliilis,  iodide  of  potassium  and  mercury  should 
be  given  after  tlie  acute  symptoms  have  subsided.  Alcohol  should,  if 
possible,  be  cut  off  altogether,  and  the  patient  should  be  removed  from 
the  friends  if  alcoholism  is  suspected.  In  the  later  stages  the  muscles 
should  be  carefully  exercised  with  tlie  constant  current.    Rubbing  is 
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exceedingly  useful,  and  the  stiff  joints  should  be  passively  worked  and 
adhesions  broken  down,  this  treatment  being  carried  out  for  several 
months.  Tonics  and  cod-liver  oil  are  of  great  use  after  the  disease  has 
passed  into  the  chronic  stage. 

IV.    Writer's  Cramp — Scrivener's  Palsy — Mogigraphia. 

Etiology  and  Pathology. — The  foi'm  of  nervous  disorder  thus  named 
is  but  the  most  common  type  of  a  group  of  diseases,  in  which  sets  of 
muscles  habitually  and  frequently  exercised  for  certain  complicated 
actions  become  the  seat  of  peculiar  spasmodic  movements.  Writer's 
cramp  occurs  principally  among  those  who  write  a  great  deal,  such  as 
teachers,  merchants,  and  clerks  ;  but  derangements  of  a  similar  character 
are  met  with  in  connection  with  other  occupations,  such  as  amongst 
violinists,  violoncello  players,  pianoforte  players,  telegraphists,  watch- 
makers, compositors,  engravers,  tailors,  sempstresses,  milkmaids,  shoe- 
makers, bricklayers,  and  nailsmiths.  Over-work  of  the  affected  muscles 
seems  to  be  an  important  element  in  the  causation  of  the  malady,  and  it 
is  aggravated  by  mental  worry  and  anxiety.  Among  writers  the  use  of 
a  steel-pen,  the  wearing  of  a  tight  coat-sleeve,  and  an  inconvenient  and 
constrained  attitude  have  been  considered  predisposing  causes.  Writer's 
cramp  never  occurs  under  30  years  of  age  ;  and  is  far  more  frequent 
among  males  than  females. 

The patJtology  of  writer's  cramp  is  very  doubtful,  but  the  affection  has 
been  attributed  to  some  morbid  condition  or  a  state  of  mal-nutrition  of 
the  nerve-centres  govei-ning  the  implicated  muscles,  with  consequent 
diminution  in  nerve-force,  or  loss  of  co-ordinating  power;  to  chronic 
fatigue  of  these  muscles  (Poore)  ;  to  a  reflex  neurosis  from  muscular 
nerves  ;  or  to  the  transmission  of  voluntary  impressions  to  other  motor 
nerves  besides  those  which  are  intended,  sympathetic  movements  being 
thus  excited. 

Symptoms. — The  earliest  symptom  in  most  cases  of  wiiter's  cramp  is  a 
sense  of  fatigue  and  aching  in  the  hand  after  writing,  especially  in  the 
thumb,  as  well  as  often  in  the  muscles  of  the  entire  uppei'  extremity. 
The  patient  finds  that  ho  must  hold  his  pen  more  firmly,  and  give  more 
'direct  mental  attention  to  the  act,  in  order  to  write  properly.  This  only 
aggravates  the  mischief,  however,  and  in  time  control  over  the  muscles 
concerned  in  the  act  becomes  diminished  or  lost,  so  that  irregular  spas- 
modic movements  are  excited  in  the  fingers  and  thumb  whenever  any 
attempt  at  writing  is  made.  The  thumb  may  be  convulsively  flexed,  the 
pen  getting  over  its  knuckle;  the  index-finger  is  jerked;  or  the  first 
three  fingers  exhibit  disorderly  spasmodic  movements.  Of  course  the 
writing  is  more  or  less  altered,  and  ultimately  becomes  mere  illegible 
scribbling.  The  patient  learns  to  alter  his  mode  of  wiiting,  using  the 
hand,  wrist,  elbow,  and  shoulder  in  succession,  but  as  he  does  so  the 
corresponding  muscles  present  similar  spasmodic  movements.  Then  he 
takes  to  writing  with  the  left  hand,  which  becomes  affected  in  the  same 
manner. 

The  symptoms  just  mentioned  are  intensified  by  mental  excitement, 
and  by  anxiety  on  the  part  of  the  patient  to  write  projjerly.  They  cease 
immediately  the  attempt  to  peiform  this  act  is  given  up,  and  all  other 
actions,  however  complicated  and  delicate,  can  be  carried  on  without  any 
difficulty  or  disorder.  In  some  cases  a  dull  pain  is  experienced  in  the 
muscles  of  the  limb,  or  a  feeling  of  weight  and  tightness,  and  tenderness 


PSEUDO-HYl'ERTROPHIC  MUSCULAR  PARALYSrS. 


999 


over  the  nerve-trunks  is  often  present;  but  ordinary  sensation,  electric 
irritability,  and  nutrition  ai'e  in  no  way  impaired.  In  exceptional  cases 
headache,  vertigo,  mental  dulness,  occasional  tremors,  clonic  spasms  of 
some  or  of  all  the  muscles  of  the  arm,  and  other  nervous  symptoms  are 
observed.  The  general  health  is  usually  good;  but  the  patient  is  liable 
to  be  depressed  in  spirits,  and  may  become  actually  melancholic.  There 
are  some  cases  in  which  the  impairment  of  writing  power  does  not  depend 
on  any  excessive  use  of  the  muscles  ;  these  seem  to  be  less  severe,  and 
Di'.  Poore  states  that  the  trouble  is  then  not  so  strictly  limited  to  the  act 
of  wilting.  In  the  case  of  the  other  occupations  mentioned,  the  peculiar 
chai-acter  of  the  disorder  will  vary  with  the  action  which  each  habitually 
involves. 

Diagnosis. — There  is  but  little  difficulty  in  recognizing  the  class  of 
diseases  now  under  consideration,  if  attention  is  paid  to  the  occupation 
of  the  patient,  and  the  peculiar  course  of  symptoms  above  described. 
Writer's  ci'amp  might  possibly  be  mistaken  for  wasting  palsy :  or  for 
the  effects  of  chronic  lead-poisoning. 

Prognosis. — If  the  condition  has  only  existed  for  a  short  time,  a  cure 
may  be  expected  under  appropiiate  treatment ;  but  in  cases  of  long- 
duration  the  prognosis  is  most  unfavourable. 

Treatment. — All  attempts  to  check  the  progi'ess  of  wi-itei's  cramp  by 
using  quill  pens,  altering  the  mode  of  writing,  employing  douches  and 
friction,  and  such  measures,  are  quite  ineffectual,  and  an  essential  part  of 
the  treatment  consists  in  absolute  and  prolonged  rest  from  the  pai  ticular 
employment  which  is  the  cause  of  the  complaint,  or,  if  possible,  it  should 
be  given  up  altogether.  The  regular  use  of  the  continuous  current  has 
proved  serviceable,  applied  to  the  muscles  and  nerves  of  the  arm,  and 
along  the  spine.  Dr.  Poore  employs  this  agent  along  with  voluntary 
rhythmical  movements  of  the  muscles.  Massage  of  the  affected  muscles 
has  been  employed  with  very  good  results.  Subcutaneous  injection  of 
atropine  has  also  been  found  useful.  When  nothing  can  be  done  in  the 
way  of  improvement  patients  can  sometimes  manage  to  write  by  using 
some  special  apparatus,  such  as  a  pen  which  brings  into  use  the 
extensors  of  ^^e  lingers,  and  not  the  Bexors,  as  recommended  by  Nuss- 
baum. 

V.  PsEUDO-HYPERTi;oi'inc  INIuscuLAR  Paralysis — Duchenne's 
Paralysis. 

Etiology  and  Pathology.  —  The  exciting  causea  of  this  peculiar  affec- 
tion are  quite  obscure.  Pathologically  it  has  been  attiibuted  by  some 
wi'itei'S  to  a  lesion  affecting  the  motor  nerve-cells  in  the  spinal  cord,  and 
has  been  considered  to  be  a  disease  of  the  same  natm'e  as  progressive 
muscular  atrophy  ;  others,  however,  regard  it  as  a  disease  of  the  muscles. 
It  commences  almost  always  during  early  life,  and  is  hj  far  most  com- 
mon in  boys.  In  exceptional  cases  the  disease  begins  in  adults.  Here- 
ditary predisposition  is  said  to  be  present  in  a  considerable  number  of 
cases,  but  the  disease  is  almost  exclusively  transmitted  thi'ough  the 
female  line,  and  it  attacks  several  boys  in  one  family.  Dr.  Gowers  thinks 
that  the  complaint  is  more  common  among  the  better  classes.  It  some- 
times follows  an  aciite  febrile  attack,  such  as  scarlatina. 

An.atomical  Characters. — The  more  obvious  changes  in  Duchenne's 
paralysis  are  associated  with  those  voluntary  muscles  which  are  aff'ected, 
these  being  increased  in  size  and  very  firm  ;  while  they  pi-esent  impor- 
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tant  structural  alterations,  the  muscular  fibres  having  to  a  great  extent 
disappeared,  many  of  those  which  remain  being  atrophied  or  in  a  state 
of  degeneration,  while  the  great  mass  of  the  apparently  enlarged  muscles 
is  made  up  of  fat  and  fibrous  tissue,  the  latter  being  partly  the  remains 
of  the  sheaths  of  the  muscular  fibres,  partly  the  result  of  increase  of  the 
interstitial  tissue.  In  advanced  cases  other  muscles  are  simjoly  atrophied. 
Many  eminent  observers  have  been  unable  to  detect  any  morbid  con- 
dition of  the  spinal  coi'd  in  pseudo-hypertrophic  muscular  paralysis ;  but 
marked  changes  have  been  described  by  several  pathologists. 

Symptoms. — Pseudo-hypertrophic  muscular  paralysis  is  a  very  chi-onic 
disease,  and  its  progress  has  been  divided  into  certain  stages,  the  dura- 
tion of  which  presents  much  variation.  The  muscles  first  affected  are 
those  of  the  legs  and  back,  especially  those  of  the  calves,  back  of  the 
thighs  and  gluteal  regions,  and  the  erector  spinte.  At  the  outset  these 
are  merely  weak,  the  weakness  being  noticed  when  the  child  begins  to 
walk.  The  legs  are  unsteady,  movements  are  clumsy,  and  the  child  often 
stumbles  or  falls.  Subsequently  the  muscles  increase  in  size,  and  then  the 
characteristic  symptoms  become  evident.  These  are  : — 1.  Enlargement 
and  unnatural  firmness  of  the  calves,  back  of  the  thighs,  and  lumbar 
i-egion.  2.  Peculiarities  in  the  attitude.  When  standing  the  patient  is 
evidently  unsteady,  and  keeps  the  legs  wide  apart,  with  the  heels  raised ; 
the  shouldei's  are  thrown  back,  and  the  antero-posterior  curve  of  the 
spine  is  much  exaggerated,  so  that  the  abdomen  appears  peculiarly  pro- 
minent, but  this  prominence  subsides  in  a  sitting  posture.  In  extreme 
cases  a  vertical  line  from  between  the  shoulders  falls  behind  the  saci-um. 
The  hands  are  extended  by  the  sides,  and  are  used  to  balance  the  body. 
The  slightest  push  will  make  the  patient  fall.  3.  Peculiai'ities  affect- 
ing the  mode  of  progression  and  movements.  In  walking  the  legs  are  also 
much  separated ;  the  patient  supports  himself  almost  on  tiptoe  ;  and 
the  body  is  balanced,  first  on  one  leg  and  then  on  the  other,  with  a  kind 
of  waddling  or  oscillating  movement.  There  is  evident  difliculty  in 
bending  the  thigh  and  bringing  the  foot  forwards.  The  advance  made 
in  each  step  is  vei-y  small.  The  patient  easily  stumbles  or  falls,  especi- 
ally on  attempting  to  walk  rapidly,  and  soon  becomes  tired.  Stooping 
'  is  easily  effected,  but  it  is  very  difficult  then  to  gain  the  erect  posture, 
except  when  the  patient  is  sitting  down.  He  has  great  difficulty  in 
raising  himself  from  the  recumbent  or  sitting  position,  and  in  advanced 
cases  is  quite  unable  to  do  so.  When  he  has  nothing  to  take  hold  of  he 
goes  through  a  series  of  chai'acteristic  movements  when  told  to  rise  from 
the  recumbent  posture.  When  on  "  all-fours,"  he  has  fii'st  to  get  the 
legs  straight,  and  then  climb  up  his  legs  with  his  hands. 

In  course  of  time  the  muscles  of  the  upper  part  of  the  trunk,  of  the 
arms,  or  even  those  of  the  face  become  involved.  These  may  be  also 
evidently  enlarged,  but  more  commonly  wasting  of  the  upper  part  of  the 
body  is  observed,  contrasting  markedly  with  the  enlargement  of  the 
lower  portion.  Certain  muscles,  as  the  deltoid,  infraspinatus,  supraspi- 
natus,  triceps,  glutei,  extensors  of  the  knee,  and  especially  the  calf 
muscles,  are  hypertrophied.  Gowers  lays  stress  upon  wasting  of  the 
latissimus  dorsi  and  sterno-costal  portion  of  the  pectoralis  major,  which 
may  be  entirely  absent.  The  paralysis  becomes  more  marked  and 
extensive,  and  ultimately  the  patient  lies  in  a  completely  helpless  con- 
dition, while  at  the  same  time  the  muscles  formerly  hypertrophied 
undergo  wasting.  Contraction  of  the  affected  muscles  occurs,  producing 
talipes  equinus,  &c.    The  mental  faculties  may  become  impaired;  an 
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headache,  disorders  of  vision,  and  other  evidences  of  cerebral  disturb- 
ance may  be  noticed  befoi'e  the  close.  Death  results  either  from  gradual 
exhaustion  ;  from  implication  of  the  respiratory  muscles  oi'  heart ;  or 
from  some  intercui'rent  malady,  very  often  fi'om  bronchitis. 

Vei-y  different  statements  have  been  made  as  to  the  electric  contrac- 
tility of  the  affected  muscles  in  this  complaint.  It  is  probably  usually 
impaired  to  the  induced  current,  but  has  been  found  increased  to  the 
primary  current.  The  muscles  react  to  the  induced  current,  as  long  as 
there  are  any  muscular  fibres  remaining.  The  reflex  movements  of  the 
involved  muscles  are  first  impaired,  and  then  abolished.  The  patellar 
tendon  reflex  is  abolished  in  advanced  cases.  During  the  active  stage 
of  the  disease  the  temperature  of  the  affected  parts  may  be  raised. 
Poi"tions  of  the  diseased  tissues  may  be  removed  for  examination  during 
life,  by  means  of  Duchenne's  or  Leech's  trochar. 

Diagnosis. — In  a  well-marked  case  there  is  no  difficulty  in  recognizing 
pseudo-hypertrophic  muscular  paralysis.  It  might  possibly  be  mistaken 
for  ti'ue  muscular  hypertrophy  ;  or  for  s])inal  disease. 

PivOGNOSis. — This  is  usually  very  unfavourable.  Instances  of  recovery 
in  the  eai'ly  stage  have  been  reported,  and  impi'ovement  has  been  eifected 
in  more  advanced  cases,  but  these  are  exceptions.  The  duration  is 
very  variable,  but  the  complaint  is  usually  exceedingly  clironic ;  it  is 
said  to  I'un  a  moi-e  rapid  course  in  boys,  and  when  it  begins  soon  after 
birth. 

Treatment. — No  drug  has  any  direct  influence  upon  Duchenne's 
paralysis,  but  arsenic  and  phosphorus  have  been  recommended.  The  only 
local  measures  from  which  any  benefit  can  be  expected  are  shampooing 
and  kneading  or  massage  ;  cold  douching ;  and  the  use  of  electricity.  Local 
faradization  of  the  affected  muscles  is  of  much  use  ;  and  the  application 
of  tlie  primary  curi-ent  along  the  spine  and  sympathetic  nerve  has  also 
been  recommended.  The  general  health  must  be  maintained  by  good 
food,  fresh  air,  systematic  exercise,  and  tonics,  if  required.  The  patient 
must  be  carefuUy^j^rotected  against  cold.  He  must  be  encouraged  to 
walk  as  long  as  possible,  and  mechanical  appliances  and  supports  may 
help  him  to  do  this.  Contractions  and  defoi'mities  must  be  prevented 
by  passive  movements,  and  by  section  of  tendons,  if  necessary. 

VI.  Paralysis  Agitans — Shakin(;  Pai.sy. 

Etiology  and  Pathology. — Paralysis  agitans  must  be  regarded  as  a 
functional  disease  of  the  nei-ve-centres,  for,  although  various  organic 
lesions  have  been  found,  there  are  none  having  any  definite  relation  to 
this  complaint.  It  has  been  mainly  attributed  to  violent  emotion;  long- 
continued  anxiety  or  grief ;  exposure  to  cold  and  wet ;  continuous  or 
severe  exertion  ;  injury  to  nerves ;  and  exhausting  diseases.  Special 
varieties  of  the  complaint  have  been  described  as  hijsterical,  which  occurs 
in  hysterical  persons;  reflex,  due  to  some  reflex  iriitation  (worms,  wounds, 
&c.)  ;  and  toxic,  resulting  from  the  action  of  some  poison  upon  the  system 
(mercury,  alcohol,  tobacco,  tea,  or  coffee).  True  paralysis  agitans  is 
rai'ely  met  with  under  40  years  of  age,  and  becomes  progressively  more 
frequent  as  life  advances.  It  seems  to  be  more  common  in  males  than 
females. 

Symptojis. — Paralysis  agitans  is  in  the  great  majority  of  cases  an 
insidious  disease,  but  at  the  same  time  progressive.  It  is  characterized 
chiefly  by  tremors  of  the  limbs,  which  are  independent  of  voluntary 
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movements;  mtisculav  rig'idity ;  and  a  tendency  to  impairment  of 
equilibrium  in  walkino-.  The  complaint  begins  usually  with  irregular 
attacks  of  tremors,  coming  on  without  evident  cause,  of  variable  duration, 
and  affecting  the  hand  or  foot  or  the  thumb.  They  become  gradually 
more  frequent  and  severe,  and  also  extend,  until  finally  all  the  limbs  are 
usually  involved,  and  the  tremors  are  constant.  Tire  head  and  neck 
remain  as  a  rule  entirely  free  from  tremors,  but  if  the  lower  limbs  are 
affected,  and  especially  on  standing,  the  tremors  involve  the  body.  They 
are  made  up  of  fine  and  rapid  oscillations ;  are  subject  to  exacerbations, 
especially  fiom  mental  excitement,  fatigue,  and  other  disturbing- 
influences  ;  can  sometimes  be  checked  temporarily  by  voluntary  effort ; 
are  often  very  violent  when  the  patient  is  in  other  respects  perfectly  at 
rest ;  and  cease  during  sleep.  A  peculiar  rigidity  of  the  muscles  usually 
follows  the  tremors,  but  occasionally  precedes  them ;  at  first  more  or 
less  intermittent,  it  subsequently  becomes  constant,  and  involves  not 
only  the  muscles  of  the  extremities,  but  also  those  of  the  trunk,  and 
of  the  head  and  neck;  the  flexor  muscles  are  most  affected.  The 
rigidity  is  often  accompanied  with  ci'amp-like  pains.  The  difficulty 
in  maintaining  equilibrium  in  walking  is  not  wholly  dependent  upon 
the  tremors  and  rigidity,  being  observed  in  some  cases  at  a  very  early 
period. 

In  a  well-mai-ked  case  of  paralysis  agitans  the  appearance,  attitude, 
and  gait  of  the  patient  are  highly  chai-acteristic.  The  limbs  jjj'esent  a 
combination  of  tremors  and  rigidity.  The  thumbs  are  generally  extended, 
and  the  fingers  flexed  at  the  metacarpo-phalangeal  joints,  but  with  the 
phalangeal  joints  extended  ;  while  movements  are  carried  on  as  if  bread 
were  being  crumbled.  The  arms  are  held  out  slightlj^  from  the  sides  ; 
the  wrists  and  elbow-joints  are  a  little  bent ;  and  the  hands  are  tilted 
towards  the  ulnar  side,  resting  on  the  abdomen  at  or  near  the  waist. 
When  the  patient  stands  or  walks  the  body  is  inclined  forwards,  the 
knees  are  slightly  bent,  and  the  ankles  extended,  so  that  he  rests  on  his 
toes.  The  head  and  neck  present  a  striking  appearance,  being  thrown 
forwards,  and  rigidly  fixed,  while  the  features  are  motionless  and  devoid 
.of  expression.  The  patient  rises  from  his  seat  with  some  difficulty,  and 
hesitates  before  he  begins  to  walk.  He  starts  carefully,  but  his  steps 
soon  become  short  and  rapid,  and  he  cannot  prevent  himself  from 
running  forwards,  and  will  probably  fall  if  not  prevented.  In  some 
cases  the  tendency  is  to  run  backwards.  These  movements  may  often 
be  reversed  or  altered  by  a  sudden  pull  at  the  clothes.  Though  the- 
disease  is  called  "  paralysis,"  there  is  usually  no  marked  diminution  in 
muscular  power  till  the  later  stages  of  the  malady. 

In  paralysis  agitans  the  involved  muscles  are  generally  the  seat  of  a 
feeling  of  marked  weariness,  especially  after  a  paroxysm  of  tremors,  or 
after  exertion.  They  are  usually  stronger  than  those  which  are  unaffected. 
The  patient  becomes  irritable  and  fidgety,  and  may  experience  an  uncom- 
fortable feeling  of  heat,  especially  in  the  epigastrium  and  back.  There 
is  no  giddiness.  Articulation  becomes  in  time  slow  and  difficult;  and 
the  tongue  may  be  tremulous.  Deglutition  also  becomes  affected  in  a 
similar  manner.  In  some  rare  cases  all  the  above  symptoms  are  present 
with  the  exception  of  tremor,  which  is  absent. 

Paralysis  agitans  is  of  slow  and  often  irregular  process.  Finally  the 
patient  is  confined  to  his  bed;  the  muscles  atrophy;  the  tremors  are 
usually  extreme,  but  occasionally  cease  ;  the  mental  faculties  suffer ;  and 
bed-sores  may  form.  Death  may  result  from  asthenia ;  or  from  some 
intercurrent  affection,  especially  pneumonia. 
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Dia(;nosis. — Paralysis  afj^itans  is  most  likely  to  be  mistaken  for  multiple 
sclerosis  and  mercurial  tremors.  Due  attention  to  the  tetiology  and 
symptoms  will  generally  make  the  diagnosis  quite  clear. 

PRO(iNO.»!is. — Paralysis  agitans  must  be  regarded  as  practically  incui-- 
able.  Exceptional  instances  of"  recovery  in  the  early  stage  have  been 
recorded.    It  is,  however,  a  disease  of  very  slow  pi'ogress. 

Treat.uent. — The  indications  in  the  treatment  of  paralysis  agitans  are 
to  remove  the  cause  ;  to  give  good  diet,  and  attend  to  hygienic  condi- 
tions ;  to  avoid  fatigue  and  mental  excitement;  to  improve  tlie  general 
health  and  condition  of  the  nervous  system  by  sti'j'chnine,  iron,  phos- 
phorus, arsenic,  zinc,  and  similar  remedies  ;  to  administer  sedafives, 
such  as  bromide  of  potassium,  hyoscyamus,  opium,  conium,  or  cannabis 
indica  ;  and  to  apply  the  constant  cui-rent  along  the  affected  muscles 
and  over  the  spine.  The  systematic  iise  of  baths  and  frictioii  or 
massage  lias  sometimes  proved  of  service. 

VII.  Spasmodic  Wry-Neck — ToRTicoLiiis. 

Etiology  and  Pa'I'hoi.ohy. — Wry-neck  has  already  been  alluded  to  as 
a  form  of  muscular  rheumatism.  It  may  also  be  a  congenital  condition, 
due  either  to  faulty  development  of  the  muscles  of  one  side  of  the  neck, 
or  to  paralysis,  which  may  result  from  injury  during  parturition.  The 
complaint  now  under  consideration,  however,  is  a  peculiar  nervous 
affection,  attended  with  spasm  of  the  muscles  of  one  side  of  the  neck, 
especially  -the  sterno-mastoid.  It  generally  occui's  in  persons  about 
middle  life,  who  are  apparently  in  good  health.  It  is  regarded  as  a 
neurosis,  allied  to  writer's  cramp  and  histrionic  spasm.  It  is  in  many 
instances  due  to  an  irritable  state  of  the  spinal  accessory  nerve.  In 
some  cases  a  weakened  and  fatigued  condition  of  the  miiscles  of  one 
side  of  the  neck  seen#  to  excite  iri'egular  conti'action  in  their  antagon- 
ists. Spasmodic  wiy-neck  is  sometimes  associated  with  the  hysterical 
state, 

Symptoms. — The  spasm  in  torticollis  is  usually  clonic,  rarely  tonic. 
The  implication  of  the  sterno-mastoid  is  indicated  by  turning  of  the 
head  to  the  opposite  side  ;  while  the  occiput  is  drawn  a  little  downwards, 
and  the  chin  slightly  raised.  The  trapezius,  scaleni,  and  splenius  being 
not  uncommonly  involved,  a  lateral  downward  bending  is  noticed,  and 
elevation  of  the  shoulder.  The  disorder  is  slight  at  first,  but  progressive, 
and  may  ultimately  become  extreme.  The  spasms  are  generally  remit- 
tent ;  are  increased  by  any  mental  exertion  ;  and  cease  during  sleep. 
The  electric  irritability  of  the  affected  muscles  is  usually  great]}- 
increased.  The  spasmodic  movements  may  be  so  severe  as  to  produce  a 
soi'e  on  the  shoulder.  Dysphagia,  and  swelling  of  the  arm  from  pressure 
on  the  subclavian  vein,  have  been  observed  in  exceptional  instances. 
Spasmodic  wry-neck  is  occasionally  associated  with  spinal  irritation, 
histrionic  spasm,  or  spasm  of  the  limbs;  and  it  has  also  followed  writer's 
cramp.  The  complaint  is  xevy  chronic,  but  generally  incurable  after  it 
has  become  well-marked. 

DiA<iN0sis. — Spasmodic  wry-neck  is  usually  easily  recognized.  The 
diseases  from  which  it  has  chiefly  to  be  distinguished  are  caiies  of  the 
spine,  and  some  lare  cases  of  cerebi'al  disease. 

Treatment. — The  general  treatment  applicable  to  this  class  of  affec- 
tions must  be  cari-ied  out  in  cases  of  spasmodic  wry-neck.  Large  doses 
of  succus  conii,  and  subcutaneous  injection  of  morphine  have  been  found 
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useful  by  Dr.  John  Harley.  Electricity  in  various  forms  has  also  been 
employed.  Dr.  Poore  has  used  with  success  the  continuous  galvanic 
current,  combined  with  rhythmical  exercise  of  the  affected  muscles.  In 
another  case  he  faradized  the  antagonist  muscles.  Mechanical  supports 
and  surgical  operations  have  also  been  resorted  to,  but  without  much 
success. 

VIII.    Thomson's  Disease — Congenjtal  Myotonia. 

./Etiology  and  Pathology. — This  is  a  peculiar  muscular  disorder, 
which  was  oi'iginally  described  by  Dr.  Thomson,  of  Sleswick,  by  whom 
it  was  termed  "  tonic  convulsions  of  the  voluntary  muscles."  It  appears 
to  be  congenital,  or  at  any  rate  begins  during  the  earliest  infancy  ;  and 
is  often  hereditary.  Males  are  affected  more  frequently  and  more  severely 
than  females.  The  complaint  is  attributed  to  a  congenital  peculiarity  of 
the  muscular  system.  According  to  Erb,  microscopic  examination  of 
excised  muscular  tissue  revealed  marked  hypertrophy  of  individual 
fibres  ;  a  rounded  outline  of  these  fibres,  instead  of  being  polygonal ;  an 
increase  in  the  number  of  the  nuclei  in  the  sarcolemma ;  and  increase  in 
the  interstitial  tissue. 

Symptoms. — The  essential  symptom  of  congenital  myotonia  consists  in 
the  occurrence  of  a  more  or  less  persistent  contraction — a  mild  sort  of 
tetanus  — when  any  voluntary  muscle  which  has  been  at  rest  is  made  to 
act,  and  it  cannot  be  immediately  relaxed,  the  contraction  lasting  from 
five  to  thirty  seconds — "myotonic  disturbances  of  motion"  (Erb).  A 
feeling  of  great  resistance  is  experienced  in  attempting  to  perform  any 
action,  so  that  voluntary  movement  is  difficult,  and  quick  and  accurate 
motions  are  often  impossible.  The  stift'ness  temporarily  disappears 
when  movement  is  persisted  in  for  some  time.  There  is  no  motor 
paralysis,  while  the  reflexes  and  sensation  ai-e  unaffected.  Mental  ex- 
citement aggTavates  the  muscular  disoi'der.  Usually  the  muscles  are 
obviously  developed  to  an  extraordinary  degree,  especially  in  the  limbs, 
_but  the  strength  is  not  always  pi'opoi'tionately  increased.  Mechanical 
excitability  of  the  nerves  is  probably  diminished ;  that  of  the  muscles 
exaggerated,  a  touch  with  the  finger  being  sufficient  to  excite  tonic  con- 
traction. The  electric  phenomena  appear  to  be  very  characteristic,  and 
to  these  Erb  has  applied  the  term  "  myotonic  reaction."  Fai-adic  excita- 
bility of  the  nerves  is  normal,  but  a  sudden  increase  of  the  current 
may  produce  protracted  contraction  ;  that  of  the  muscles  is  very  marked, 
and  the  effect  is  prolonged.  Galvanic  excitability  of  the  muscles  is  in- 
creased quantitatively ;  qualitatively  both  poles  react  alike.  During  the 
stable  application  of  the  galvanic  curz-ent,  wave-like  contractions  are 
seen  starting  from  the  kathode  and  passing  one  after  another  over  the 
muscles  towards  the  anode.  This  complaint  is  persistent,  and  the  patient 
gradually  becomes  accustomed  to  it  as  a  rule.  There  is  no  necessary 
constitutional  disturbance.    Sometimes  melancholia  supervenes. 

Treatment. — The  measures  recommended  are  cold  sponging,  friction, 
massage,  and  methodical  exercise  of  the  muscles,  but  they  have  not  been 
attended  with  much  success. 
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Chapter  XCV. 

DISEASES  OP  THE  SKIN. 

General  Considerations. — The  term  "  skin  disease  "  may  be  taken  to 
apply  to  every  deviation  from  the  noimal  condition  of  the  structure  or 
functions  of  the  skin  and  its  appendages — the  glands,  hair,  and  nails. 
In  the  following  pages,  however,  it  is  not  intended  to  discuss  those  affec- 
tions that  have,  by  tradition  and  custom,  been  unreservedly  given  up  to 
the  charge  of  the  surgeon,  and  for  an  account  of  these  the  I'eader  may 
refer  to  surgical  woi'ks.  There  are  also  many  affections,  for  example,  the 
acute  specific  diseases,  in  which  a  moi-bid  state  of  the  skin  plays  only  a 
very  unimportant  role  in  comparison  with  other  symptoms,  and  these 
diseases  have  already  been  dealt  with  in  another  part  of  this  work. 
The  study  of  shin  diseases  has  been  in  times  past  bewildering,  partly  on 
account  of  the  paucity  of  workei's  in  this  field,  and  partly  by  reason  of 
the  infinite  variety  of  form  and  aspect  of  diseased  skin,  so  unlike,  appa- 
rently, morbid  changes  in  other  structures,  and  this  has  led  to  a  chaotic 
and  overburdened  nomenclatui-e.  Rapid  sti'ides  have,  however,  been 
made  in  the  direction  of  simplification,  and  there  is  no  reason  nowa- 
days why  anyone  should  fail  to  acquire  a  sound  knowledge  of  the 
subject,  provided  a  sufficient  time  is  devoted  to  practical  acquaintance 
with  it.  In  the  character  of  the  morbid  processes  taking  place  in  the  skin 
there  is  nothing  essentially  special,  beyond  those  differences  of  detail 
which  arise  from  the  situation  of  the  skin  on  the  exterior  of  the  body, 
and  from  peculiarities  of  structure.  The  facts  of  geneial  pathology 
therefore  apply  here. 

Lesimis  of  the  skin  are  made  manifest  to  our  senses  by  alteration  in  its 
coloui-,  by  depression  of  the  surface  or  elevation  by  new  growths,  by  the 
exudation  of  cells  and  fluid  fi'om  the  blood-vessels,  and  by  othei' 
indications  of  the  various  morbid  processes.  It  is  necessary  at  the 
outset  to  have  a  clear  perception  of  the  several  types  of  the  foi'ms 
of  cutaneous  eruption  {ermnpere^  to  break  out)  or  lesions  of  the  skin. 
They  are  divided  into  primarxj  and  secondary  lesions.  The  priniaiy 
lesions  are  distinguished  as  macula?,  papula?,  tubercula.  phymata. 
pomphi,  vesicula',  bullip,  and  pustula?.  By  the  term  macula;  is  meant 
any  alteration  in  the  colour  of  a  circumscribed  area  of  the  skin,  whether 
accompanied  or  not  by  structural  change,  so  long  as  there  is  not  vez'y 
marked  elevation  oi-  depi'ession.  Tiny  points  are  called  piiiictie,  and 
Avidely  diffused  stains  or  blushes  discolorations.  Macuhc  may  be  caused 
by  simple  staining  or  chemical  changes,  for  example,  from  iodine  or 
silver  nitrate  ;  by  extravasations  of  blood,  as  in  jiui'pura  and  scui'vy ; 
by  increased  deposition  of  pigment,  as  in  one  phase  of  leprosy,  in 
Addison's  disease,  in  ephelides  or  freckles,  in  chloasma  uterinum  et 
giavidarum ;  by  ii-iegular  deposition  (both  removal  and  deposition 
going  on  side  by  side),  as  in  leucodernia ;  by  the  gi'owth  of  vegetable 
parasites  in  the  skin,  as  in  tinea  versicolor ;  by  new  growths  or  chronic 
inflammations  of  the  coi'ium,  as  in  na?vi  or  moi'pha>a  ;  or,  lastly  by  slight 
congestions  or  supei'ficial  inflammations,  as  in  erythema,  and  the 
erythematous  phases  of  lupus,  syphilis,    and   leprosy.     A  ixipule  or 
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pimple  is  a  solid  elevation  of  the  skin,  whatever  may  be  its  cause, 
whether  from  congestion  about  one  or  more  follicles,  as  iu  miliaria  ;  the 
accumulation  of  exudation  from  inflammation,  as  in  eczema  papulosum  ; 
new  growth,  as  in  lupus  ;  overgrowth  of  the  epidermis,  as  in  psoriasis 
and  some  warts  ;  new  growths  of  blood-  or  lymph-vessels  ;  or  blocking 
or  stuffing  of  the  ducts  or  glands  by  epithelial  exuviae  or  secretion,  as  in 
comedones  or  milium.    Papules  vary  in  size  from  a  pin's  head  (miliary 
papules)  to  a  sixpence  or  more,  as  in  syphilis ;  and  they  may  be  rounded 
(papular  erythema),  or  quadrangular  (lichen  planus),  conical,  dome- 
shaped,  disc-like  (nuinmular),  or  flat  (lenticular).    When  the  morbid 
process  giving  rise  to  the  papule  extends  deeply,  the  teim  tubercle  or 
nodule  is  usually  applied,  and  hence  the  expressions  tubercular  lupus, 
leprosy,  and  syphilis  ;  but  it  is  not  intended  to  convey  the  idea  of  any 
association  with  tuberculosis.    Phymnta  or  tumours  are  solid  formations 
in  the  skin,  exceeding  a  walnut  in  size,  as  in  erythema  nodosum  and 
tibroma  niolluscum.   They  may  be  prominent  or  deep  set,  and  sessile  or 
pedunculate.    Pomphi  or  ivheals  are  rounded  or  oval  evanescent  swell- 
ings, accompanied  by  heat  and  tingling,  due  to  the  sudden  and  tem- 
porary dilatation  of  a  biinch  of  vessels  under  nervous  influence,  causing 
transient  acute  hypersemia  and  oedema  of  localized  areas.     They  are 
typically  seen  in  the  eft'ects  of  iiettle-stings.    The  oedema  is  generally 
Mifficient  in  the  central  parts  to  obscure  the  pink  colour  resulting  from 
the  hypera^mia,  so  that  a  wheal  usually  presents  a  white  centre  and  a 
pink  halo.    Wheals  luay  be  of  all  sizes,  fi-om  a  split  pea  upwards,  and 
.sometimes  cover  very  large  and  irregular  tracts  by  confluence.  Vesicles 
are  small  dome-shaped  oi-  acuminate  elevations  of  the  skin,  formed  by 
the  accumulation  of  fluid,  or  by  the  dilatation  and  projection  of  lymph- 
( varicose  lymphatics)  or  blood-radicles  (vesicular  degenei'ation  of  nsevi). 
The  accumulated  fluid  is  frequently  inflanimatorj-,  as  in  eczema  and 
herpes,  and  exudes  from  the  blood-vessels  to  collect  within  and  between 
the  rete  cells,  or  between  the  cuticle  and  rete  (pemphigus).  These 
inflammatory  vesicles  ai'e   often   compound,  and  quickly  rupture  or 
'collapse,  and  as  they  are  frequently  only  an  advanced  stage  of  the 
inflammatory  papule,  so  in  their  turn  they  may  give  place  to  the 
pustule.    In  sudamina  the  sweat  passes  out  of  the  duct,  to  accumulate 
between  the  strata  of  the  cuticle.    The  name  India  or  hleh  is  applied 
when  the  collection  of  fluid  is  large,  for  example,  greater  than  a  split 
pea.    Bullae  are  formed  in  the  same  way  as  vesicles,  and  are  specially 
characteristic  of  pemphigus,  but  may  occur  less  ^prominently  in  a  number 
of  other  aifections,  such  as  erysipelas,  scabies,  erythema,  herpes  iris, 
syphilis,  leprosy,  and  also  by  the  coalescence  of  vesicles  in  dysidrosis. 
Pustules  are  circumscribed  inflammatory  elevations  of  the  surface,  of 
moderate  size,  formed  by  the  collection  of  pus  in  the  skin.    They  usually 
have  an  inflamed  areola,  and  frequently  end  in  ulceration  and  scarring. 
A  jnistule  may  be  such  from  the  flrst,  or  be  the  late  stage  of  a  vesicle  or 
papule,  and  has  a  similar  mode  of  formation.    Papules  and  vesicles  in 
the  strumous  and  in  children  have  a  strong  tendency  to  this  termination. 
The  collection  of  pus  may  be  superficial,  as  in  pustular  eczema ;  or  deep- 
seated  around  a  follicle  oi-  gland,  as  in  acne  and  sycosis.    The  secondary 
lesions,  namely,  squama?  or  scales,  crustiBor  crusts,  ulcera  or  ulcers, 
cicatrices  or  scars,  excoriations,  and  rim^  or  Assures  and  chaps,  ai'e  so 
called  because  they  arise  out  of  the  primary  lesions.    Squamte  or  scales 
are  formed  by  the  separation  of  an  increased  quantity  of  imperfect  dry 
epidermic  scales,  and  are  a  usual  consequence  of  the  interference  with  the 
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nuti'itioii  of  the  skin  produced  by  inflammation.  Such  desquamation 
may  be  veiy  fine,  or  larger  and  branny  (f urfuraceous),  or  very  large,  as 
iu  pityi'iasis  versicolor  (membranaceous).  Crusts  differ  from  scales  in 
being  composed  mostly  of  sei'ous  and  cellular  discharge,  or  of  blood  which 
has  escaped  on  the  surface.  They  may  also  be  formed  of  concreted 
sebum,  as  in  seborrhoea,  or  of  masses  of  fangus  elements,  as  in  favus. 
Ulceration  results  when  the  epithelial  layers  and  moi-e  or  less  of  the 
corium  are  destroyed  or  removed.  It  commonly  follows  suppurative 
inflammation,  but  may  result  also  from  necrosis  of  a  new  growth  or 
gangrene.  Cicatrices  or  scars  are  formed  by  the  substitution  of  connec- 
tive tissue,  covered  by  a  layer  of  epithelium,  for  the  normal  epidermis 
and  dermis  with  its  appendages,  which  have  been  destroyed.  Scars  are 
neai'ly  always  the  consequence  of  ulceration,  but  occasionally  result  from 
a  simjile  atrophic  process.  Excoriations  are  due  to  removal  of  the 
cuticle  01-  more  or  less  of  the  I'ete,  generally  by  scratching  oi'  rubbing.- 
Scarring  does  not  follow,  though  a  crust  may  form.  Riture  or  chaps 
or  fissures  are  formed  by  the  cleaving  of  the  skin,  which  has  lost 
its  elasticity  and  suppleness,  from  unusual  dryness  or  inflammatory 
inflltration.  In  addition  it  may  be  mentioned  that  j)igmentation  and 
luemorrhage  ai'C  frequently  secondary,  the  former  resulting  from  con- 
tinued hypei'semia,  and  the  latter  occuriing  sometimes  after  vaiious 
kinds  of  primary  lesions. 

GENiiK.vfj  ^I'lOLOiiY. — Diseases  of  the  skin  are  due  (1)  to  congenital 
aberrations  of  nutrition  or  impex'fect  development,  for  example,  nsevi, 
ichthyosis  ;  (2)  to  external  causes,  or  those  acting  from  without  directly 
on  the  skin  ;  (3)  to  internal  causes,  or  those  acting  from  within,  whethei- 
arising  pi'imarily  in  the  economy  or  not ;  (4)  to  an  innate  disposition  in 
the  skin-tissues  themselves  to  take  on  diseased  action.  Amongst  external 
causes  may  be  enumerated  local  irritants  of  all  kinds,  such  as  cold,  heat, 
friction,  scratching,  pressure  ;  the  in'itant  juices  of  plants,  such  as  the 
rhus  family  and  the  nettle  ;  substances  used  or  met  with  in  handicrafts 
and  occupations,  such  as  lime,  sugar, flour,  soda,  tar,  paraftin,  ai'senic, oxalic 
acid,  cyanide  of  potassium,  and  dyes  ;  medicinal  applications,  as  mustard, 
croton  oil,  turpentine,  cantharidis,  or  arnica;  animal  and  vegetable  para- 
■sites,  as  ticks,  fleas,  sand  fleas,  bugs,  and  fungi ;  want  of  cleanliness  or 
functional  disease,  leading  to  blocking  and  malnutrition  of  the  follicles 
and  glands.  Many  of  these  agencies  only  cause  mischief  when  the  system 
genei-all}'  is  debilitated  and  disordered,  such  as  the  skin-inflammation 
in  bricklayers,  Avasherwomen,  grocers,  and  others.  An  innate  disposition 
to  take  on  diseased  action,  involving  a  plus  or  minus  state  of  perversion 
of  nutrition,  may  exist  in  a  special  structure,  as  the  skin,  apart  from  any 
i;'eneral  nutritional  defect,  as  in  rodent  ulcer,  warty  growths,  fibroma, 
keloid,  and  psoriasis  probably.  The  skin-disease  may  however  be  only  a 
local  manifestation  of  a  general  diathetic  state,  as  in  sti'uma.  This  innate 
<lisposition  is  often  liei'editary.  The  chief  internal  causes  of  cutaneous  afl'ec- 
tions  are  (a)  the  introduction  of  special  poisons  or  deleteiious  substances 
from  without,  as  in  some  acute  specific  diseases,  syphilis,  and  pi-obably 
le])rosy,  in  which  skin-lesions  are  a  prominent,  but  only  a  single  symptom ; 
(/j)  the  introduction  of  animal  parasites  thi'ough  the  stomach,  probably 
in  di-inking  water,  as  in  elephantiasis  arabum  and  guinea-worm  disease  ; 
(y)  the  circulation  in  the  blood  of  certain  medicinal  substances,  as  the 
iodide  and  bi'omide  of  potassium,  copaiba,  and  arsenic,  which  set  up  morbid 
■changes  under  certain  conditions  not  well-understood  as  yet,  though  we 
know  idiosyncrasy  plays  a  great  ])art ;  (S)  the  accumulation  of  morbid 
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products  from  functional  or  organic  disease  of  internal  organs,  which 
renders  tissues  prone  to  inflammation  from  any  slight  exciting  cause,  or 
actually  themselves  set  up  mischief,  as  in  diabetes,  gout,  rheumatism  ; 
(e)  a  general  lowering  of  nutrition  in  which  the  skin  participates,  from 
over-work,  starvation,  depraved  habits,  climatic  conditions,  or  other 
causes ;  (r;)  nerve-disturbance,  either  direct  or  reflex,  and  primary  or 
secondary,  by  which  the  blood-supply  to  a  part  is  disordered,  as  in 
urticai'ia,  or  morbid  tissue-changes  are  set  up,  as  in  dystrophia  and 
herpes,  or  the  skin-nuti-ition  is  lowered,  so  that  morbid  changes  are 
easily  excited.  As  a  rule  these  causes  do  not  operate  in  a  solitary  or 
individual  way,  but  act  in  combination,  so  that  it  is  of  great  pi'actical 
importance  to  distinguish  predisposing  and  exciting,  producing  and 
intensifying  causes.  Age,  sex,  and  temperament  have  also  an  important 
influence. 

General  Diagnosis. — The  method  of  examination  in  cases  of  skin- 
disease  should  be  thorough  and  complete,  both  with  regard  to  the 
history  of  the  affection,  and  the  character  of  the  eruption  in  the  several 
parts  of  the  body.  Some  diseases  with  special  and  constant  characters 
may  no  doubt  be  made  out  at  a  glance,  but  the  habit  of  a  partial 
inspection  is  very  prone  to  lead  to  error,  since  many  skin-diseases 
present  considerable  differences  of  aspect,  according  to  the  site  on  which 
they  occur,  the  intensity  of  the  morbid  process,  and  the  stage  of  the 
affection,  while  some  run  through  different  stages,  and  the  several 
stages  of  quite  different  diseases  may  closely  simulate  each  other. 
Therefore  the  whole  and  not  a  portion  only  of  the  eiuption  must  be 
examined,  and  the  primary  lesion  must  be  sought  out  in  its  newest 
developments,  as  on  the  edge  of  a  patch,  and  the  transitional  relationship 
of  the  stages  made  out.  The  history  of  the  lesions  and  of  the  disease 
generally  from  its  beginning,  and  the  general  course  of  the  eruption  up 
to  the  time  of  observation,  must  further  be  carefully  traced.  Any 
modifications  or  complications  must  also  be  distinguished  from  the 
-primary  mischief  ;  and  the  diagnosis  should  be  made  both  by  the 
positive  chai'acters,  and  by  the  exclusion  of  other  affections.  Lastly, 
the  observer  must  notice  as  of  great  value  the  extent  and  sites  of  the 
eruption  ;  the  degi'ce  of  symmetry  and  method  of  grouping ;  the  mode 
of  extension,  whether  serpiginously  or  centi-ifugally,  &c. ;  the  existence 
of  special  subjective  sensations,  such  as  itching,  pain,  tingling,  or  of 
anassthesia  ;  the  colour  of  the  ei'uption  ;  the  formation  of  scars  ;  and  the 
age  and  sex  of  the  patient. 

Treatment. — It  will  be  expedient  to  give  a  general  outline  of  the 
principles  and  methods  of  treatment  which  are  applicable  to  skin- 
diseases  as  a  class,  before  considering  them  individually,  and  they  may 
be  indicated  in  the  following  way  : — 1.  Any  cause  which  has  either 
directly  or  indirectly  produced  a  cutaneous  affection,  or  which  is 
keeping  it  up,  must  be  got  rid  of,  if  possible.  In  many  instances  this  is 
all  that  is  required.  2.  Attention  to  the  alimentary  cayial  is  often  of 
essential  importance.  Thus  the  diet  frequently  needs  regulation,  digestive 
disorders  have  to  be  set  right,  and  different  kinds  of  purgatives  are  not 
uncommonly  of  service.  3.  Hygienic  conditions  demand  notice  in  many 
cases,  and  especially  those  which  promote  the  healthy  action  of  the  skin, 
such  as  exercise,  cleanliness,  and  the  regular  employment  of  baths.  The 
general  habits  of  life  may  also  require  modification  in  various  directions. 
4.  Ti-eatment  directed  to  the  general  system  is  frequently  of  the  utmost 
value  in  the  management  of  cutaneous  diseases.    Thus  tonics  are  often 
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needed,  or  remedies  directed  to  tlie  state  of  the  blood,  sncli  as  anaemia 
or  plethoi'a ;  tlie  febrile  condition  may  require  attention;  while  dift'ei'ent 
constitutional  diatheses,  such  as  syphilis,  gout,  or  scrofula,  demand  theii' 
several  special  treatments  when  they  originate  affections  of  the  skin.  5.  In 
certain  cases  these  complaints  may  be  benefited  by  acting  npon  pai'ticnlar 
orgaiis  or  systems,  such  as  the  kidneys  or  nervous  system.  6.  There  are 
some  agents  which  are  supposed  to  have  a  specific  influence  upon  the 
skin,  and  which  may  be  termed  cuianmus  alteratives,  of  which  arsenic  is 
tlie  most  conspicuous  example.  Remedies  wliich  affect  the  perspii'ation 
may  also  be  of  service  in  the  treatment  of  skin-diseases,  either  ditiphoretics 
or  anti-diaphoretics.  7.  Local  treatment  is  of  course  imperatively  called 
for  in  a  large  proportion  of  cases,  and  is  often  the  sole  metliod  requii'ed. 
This  consists  not  only  in  the  application  of  I'emedial  agents  of  various 
kinds  to  the  skin,  but  also  in  the  adoption  of  particular  measures  suitable 
for  pai'ticular  mf)rbid  conditions.  The  kinds  of  agents  to  be  used  differ 
considerably  in  diffei'ent  cases,  such  as  emollients,  sedatives,  anodynes, 
caustics,  iri-itants,  stimulants,  astringents,  parasiticides,  or  antiseptics. 
During  recent  years  gx'eat  advances  have  been  made  m  the  principles 
and  methods  of  the  application  of  remedies  in  skin-diseases.  L)r.  Unna, 
of  Hamburg,  employs  thi-ee  special  kinds  of  application  : — (a)  Glycerine 
gelatines.  These  belong  to  the  class  of  dry  poi-ous  substances,  which  act 
by  absorbing  water  and  fat  readily,  and  may  therefore  be  used  to  extract 
and  eliminate  the  masses  of  fatty  and  watery  secretion  that  are  formed 
in  abnoi'mally  large  quantities  in  certain  skin-diseases,  while  they  reduce 
the  centripetal  stream  to  its  lowest  limits.  They  are  also  very  adhesive. 
(h)  Plaster  mulls.  By  these  dressings  the  fluid  sweat,  both  watery  and 
fatty,  is  retained  within  the  cutaneous  structures,  which  become  moi'e 
or  less  soaked,  and  the  absorption  of  medicaments  is  greatly  increased, 
(c)  Salve  vntlls.  These  occupy  a  middle  place  between  the  other  two 
groups.  Various  remedies  are  mixed  with  these  pi'eparations,  according 
to  the  requirements  of  the  case.  In  addition  to  these,  other  methods  of 
application  ai-e  by  means  of  "  salve-soaps,"  "  saponiments."  "  salve- 
pencils,"  and  "  paste  pencils."  Oleates  are  now  much  more  used  than 
formerly  ;  and  among  the  substances  which  have  within  a  compara- 
tively recent  period  come  into  repute,  lanoline  and  molline  deserve 
special  mention.  Lanoline,  introduced  by  Liebreich,  appears  to 
have  considerable  "  penetrating  "  power,  and  therefore  to  be  very 
useful  as  a  vehicle  for  the  absorption  of  different  agents,  while 
it  is  non-ii'ritating.  Amongst  the  special  remedies  for  skin-diseases, 
icthyol,  resorcin,  cocaine,  chrysarobin,  and  chrysophanic  acid  deserve 
mention. 

CL.issrb'iCATiox. — A  great  many  attempts  have  been  made  to  reduce 
skiTi-diseases  to  some  orderly  ari'angement  of  groujjs  and  divisions,  but 
in  such  a  matter,  where  the  causes  and  pathology  of  many  affections  are 
yet  obscure,  and  where  we  are  progressing  from  day  to  day,  any  classifi- 
cation at  present  must  be  unsatisfactory  and  temporary.  Still  some 
classification  is  very  useful.  We  may  classify  skin-diseases,  according 
to  a  prevalent  custom,  on  the  anatomical  conditions  found  associated 
with  certain  symptoms,  or  according  to  their  supposed  aetiology ;  or  we 
may  arrange  each  disease  around  a  chosen  type,  or  "  as  an  assemblage  of 
symptoms  conveniently  arranged  for  diagnosis,"  or  according  to  a  mixed 
plan.  The  following  mixed  plan,  suggested  by  the  late  Dr.  Tilbury 
Fox,  is  useful  clinically  :  — 
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1.  The  eruptions  of  the  acute  specific  diseases,  already  described. 

2.  Lifamniatio?is,  comprising:  —  a.  The  erythematous,  as  erythema 
roseola,  urticaria,  b.  Catarrhal,  as  eczema,  dermatitis,  c.  Bullous,  as 
herpes,  pemphigus.  d.  Suppurative,  as  ecthyma,  impetigo  contagiosa, 
furunculus.  e.  Papular  or  plastic,  as  lichen,  prurigo.  /.  Squamous,  as 
psoriasis,  and  pityriasis  rubra. 

3.  Diathetic  a fections,  due  to  some  constitutional  change  oi'  disposition, 
as  struma,  syphilis,  leprosy. 

4.  Hypertrophies,  as  ichthyosis,  corns,  warts  and  papillaiy  tumours, 
keloid,  fibroma,  scleroderma,  and  morphoea. 

5.  Atrophies,  as  general  or  local  atrophy  of  the  skin  or  its  appendages, 
•senile  decay,  alopecia  areata. 

6.  New  formations,  as  lupus,  rodent  ulcer,  cancer,  melanotic  sarcoma. 

I'morrhages,  as  purpura  (already  described). 

8.  Neuroses,  as  hyperjesthesia,  anaesthesia,  pruritus. 

9.  Pigmentary  changes,  -a.  Increased,  moles,  melasma,  chloasma,  len- 
tigmes.    h.  Diminished,  albinism,    c.  Irregular,  leucoderma. 

10.  Parasitic  diseases. — a.  Dermatozoic,  ns  scabies,  phtheiriasis,  guinea- 
worm  disease,  elephantiasis  arabum.  b.  Dermatophytic,  as  tinea  favosa, 
tinea  trichophytina,  tinea  versicolor. 

11.  Diseases  of  the  glands  ami  appendages. — a.  Sweat-glands,  as  miliaria 
(lichen  tropicus),  sudamina,  dysidrosis,  hyperidrosis,  anidrosis,  chromi- 
drosis.  b.  Sebaceous  glands,  seborrhcea,  comedo,  acne,  milium,  molluscum 
contagiosum,  steatoma,  lichen  pilaris,  c.  Hairs  a^id  their  follicles,  ajcosis, 
alopecia,  calvities,  fragilitas,  hirsuties.  d.  Nails,  atrophy,  hypertrophy, 
and  onychia. 

1.   EltVTHEMA'I'OUS  iNi  I.A.MMATIONS. 

These  are  cliaracteiized  by  hypera>mia,  and  the  exudation  of  serum  and 
wandering  cells,  mostly  into  the  papillary  layer,  but  in  severe  cases  to  a 
greater  depth.  The  inflammation  is  chiefly  superficial,  not  very  intense, 
tends  to  extend  at  the  edge,  is  generally  symmetrical,  does  not  lead  to 
deep  suppuration,  and  after  lasting  a  few  days  fades  away,  leaving  per- 
haps some  pigmentation  and  branny  desquamation.  The  exudation  is 
sufficient  generally  to  cause  moi'e  or  less  swelling,  and  in  extreme  cases 
raises  the  uppermost  layers  of  epidermis  so  as  to  form  large  vesicles  or 
bulla-.    The  following  are  the  chief  varieties  : — 

Roseola  is  a  term  applied  in  a  very  indisci'iminate  way  to  any  non- 
contagious, fugitive  ei'ythematoiis  blotches,  arising  in  young  children  (J2. 
iiifantilis),  associated  with  gastro-intestinal  distui'bance  and  dentition,  but 
apart  from  this  it  is  a  definite  aft'ection,  presenting,  however,  much  diver- 
sity of  appeai'ance.  It  may  be  symptomatic,  as  in  rheumatism,  vaccinia, 
(about  seventh  day),  cholera,  variola,  and  cerebro-spinal  meningitis ; 
or  idiopatJi.ic,  and  it  then  seems  to  be  mostly  excited  by  climatic  changes. 
Idiopathic  roseola  is  chai'acterized  by  a  rosy  eruption,  mostly  afl:'ecting 
the  trunk,  but  in  very  marked  cases  extending  to  the  limbs.  It  may 
be  scarlatiniform  or  morbilliform,  but  is  always  coarser  than  scarlatina, 
and  not  crescentic  or  mulberry-coloured.  In  other  cases  the  eruption 
occurs  as  well-marked  rosy  macules,  or  very  slightly  marked  papules, 
which  extend  at  their  edges,  form  I'ings  which  coalesce,  often  assume  an 
urticarial  character,  and  extend  over  the  whole  body.  It  is  very  fugitive. 
There  is  hardly  any  general  disturbance ;  occasionally  yerj  slight 
coryza,  and  injection  of  the  eyes  and  throat ;  but  never  any  marked  ill- 
health. 
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I!r3rthema  multiforme  is  often  ushered  in  by  general  malaise,  rlieu- 
matic  symptoms,  and  febrile  I'eaction  ;  and  is  characterized  by  the  out- 
break of  circumscribed  ejythematous  eruptions  of  various  sizes  and 
degrees  of  swelling,  from  a  mere  blush  (E.  simplex)  to  a  papule  (E. 
paptdalum),  or  nodosity  (E.  tuberculatum  or  nodosum).  The  macular 
eruptions  especially  tend  to  enlarge  at  their  periphery,  and  to  clear  in 
the  centre  to  form  rings  (jE^.  annulare),  and  these  rings  may  coalesce  to 
foi-m  patterns  (E.  g^jratmn).  The  ei'uptions  also,  though  generally 
discrete,  may  be  grouped  in  i-ings  ;  and  lastly  the  exudation  may  be  so 
excessive  as  to  form  vesicles  and  bull.Te  on  the  surface  (vesicatiiig  erythema 
— herpes  iris).  A  feeling  of  heat,  pain,  or  itching  maj' be  pi-esent.  The 
eruption  usually  lasts  only  a  few  days,  and  then  declines,  but  occasionally 
is  far  more  chronic,  and  may  recur  apparently  under  the  influence  of 
the  seasons.  The  exact  constitutional  disturbance  present  is  not  known, 
but  frequently  it  appears  to  be  of  a  rheumatic  nature.  As  the  eruptions 
subside,  a  peculiarity  of  these  erythematous  inflammations  becomes 
apparent,  in  that  the  pigment  resulting  from  the  disintegi'ation  of  exuded 
red  blood-coi'puscles  goes  through  a  change  of  colours.  The  sites 
tift'ected,  wh  ich  tend  to  be  symmetrically  placed,  are  the  extensor  aspects 
of  the  hands,  the  forearms  and  legs,  the  face,  and  occasionally  the  trunk 
and  other  ]iai;ts. 

Erythema  nodosum  is  included  by  some  undei'  erythema  multifoi'me, 
but  as  it  pi-esents  scinie  constant  j^eculiarities,  it  will  be  well  to  desciibe 
it  separately.  In  this  afi^ection  the  constitutional  symptoms  ai-e  much 
the  same  as  in  eiythema  multiforme,  but  it  i-arely  recurs,  and  tends  to 
aff'ect  children  and  young  adults,  especially  females.  The  painful  ovoid 
swellings,  ranging  fi-om  y  to  ^  inch  across,  are  arranged  along  the  til)ia3, 
with  their  long  axes  parallel  to  the  bone.  They  evolve  in  crops,  and  the 
affection  lasts  one  or  two  weeks.  From  the  occasional  distribution  of 
the  eruption  along  the  lym])hatics,  and  the  circumstance  that  the  latter 
vessels  are  sometimes  implicated  in  the  neighboui'hood,  it  has  been 
thought  that  the  ovoid  swellings  ai'e  due  to  lymphatic  inflammation, 
whilst  others  consider  them  to  arise  from  capillary  emboli. 

Feliosis  rheumatica,  called  also  purpura  rlteumatica,  is  a  very  peculiar 
affection,  which  may  be  mentioned  here,  though  its  exact  nature  is  as  yet 
not  defined.  Accompanied  by  some  malaise,  swelling  or  pain  in  some  of 
the  large  joints  occurs  (?  rheumatic),  and  with  its  subsidence  crops  of  a 
peculiar  eruption  appear,  mostly  on  the  limbs.  This  occurs  time  after 
time,  perhaps  each  afternoon,  and  thus  the  affection  may  be  kept  up  foi' 
a  considerable  period,  and  a  person  may  have  a  recurrence  after  a  long 
interval.  The  peculiarity  of  the  eruption  is  that  some  is  pui'puric,  and 
some  consists  of  erythematous  papules,  or  it  is  mi.xed. 

Urticaria  is  an  eruption  with  very  special  attributes,  which  is  usually 
included  undei'  the  erythematous  inflammations,  though  with  doubtful 
propriety,  as  it  seems  to  be  more  a  hypera^mia  with  serous  exudation 
than  a  true  inflammation.  The  wheals  so  characteiistic  of  it,  and 
typified  in  the  effects  on  the  human  skin  of  the  common  stinging-nettle, 
result  from  acute  oedema  of  the  cutis,  probably  from  the  sudden  complete 
dilatation  of  a  bunch  of  capillaries.  The  exudation  may  be  so  little  that 
only  a  rosy  circumscribed  elevation  is  produced,  or  it  may  collect  in 
quantity  sufficient  to  mask  the  central  portion  of  the  hyperajmia,  so 
that  a  white  centre  is  seen,  with  a  pink  halo.  In  rare  cases  a  bulla  is 
produced.  The  wheal  is  intensely  itchy  and  tingling  ;  and  a  striking 
ehaiacteristic  is  its  sudden  evolution,  and  rapid  disappearance  as  the 
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vessels  regain  their  tone.  The  temporary  paresis  is  bi'ought  about  either 
by  local  irritation,  or  reflexly  from  internal  functional  disturbance,  espe- 
cially of  the  gastro-intestinal  canal.  In  either  case,  with  the  exception 
of  the  effects  of  some  special  irritants,  as  the  nettle,  it  is  probable  that 
there  is  a  peculiar  idiosyncrasy  of  the  spinal  nervous  system.  Wheals 
vary  in  area  from  a  split  pea  to  the  palm  of  the  hand  or  larger.  Usually 
only  the  papillary  layer  is  involved,  but  occasionally  the  deeper  cutis 
and  even  the  subcutaneous  connective  tissue  may  be  aifected.  IJrticaria 
may  be  acute  or  chronic.  The  acute  forms  are  mostly  due  to  the  inges- 
tion of  some  article  of  diet,  such  as  mussels,  tinned  fish  or  meat,  or  lob- 
ster ;  and  it  is  remarkable  that  some  persons  cannot  partake  of  a  certain 
article  of  diet,  harmless  to  the  generality  of  people,  without  inducing 
nrticaria.  In  acute  attacks  the  fever  may  ran  high,  and  the  depression 
be  great.  Chronic  urticaria  is  very  common,  especially  in  women,  being 
almost  invariably  associated  with  gastro-intestinal  disorder,  and  occa- 
sionally with  uterine  disturbance.  Now  and  then  chronic  urticaria  is 
distinctly  neurotic,  and  recurs  with  much  persistency  at  certain  periods. 
There  ai-e  two  varieties  seen  in  children  to  be  mentioned,  namely,  the 
common  urticaria  papulosa  or  lichen  urticatus,  and  urticaria  pigmentosa. 
U.  papulosa  is  so  called  because  in  infants  and  young  children  the  wheals 
on  subsidence  leave  little  papules  behind  them,  the  size  of  a  pin's  head. 
From  the  fact  that  a  multiform  eriaption  may  exist,  consisting  of  wheals, 
papules,  excoriations,  and  suj^erficial  inflammations,  scabies  is  closely 
simulated.  U.  pigmentosa  is  a  very  rare  affection,  commencing  in  early 
infancy,  and  characterized  by  two  things,  namely,  the  long  persistence 
of  the  wheals,  and  the  rapid  deposition  of  pigment,  so  that,  even  after 
the  wheals  have  gone,  dark  stains  remain  for  months  or  years.  The  suc- 
cessive evolution  of  wheals  may  continue  the  affection  for  many  years. 

Erythema  pernio  is  the  name  given  to  the  condition  known  as  a 
chilblain,  which  may  occur  on  the  hands  and  feet,  nose,  ears,  and  other 
parts.  The  exudation  and  inflammation  in  chilblains  are  induced  by 
the  action  of  cold  on  parts  distant  from  the  heart,  in  persons  with  a  bad 
circulation.  The  redness  that  is  sometimes  seen  on  the  hot,  tense,, 
fissured  skin  of  oedematous  legs  is  termed  Erythema  laeve. 

Treatment. — Roseola  soon  disappears  spontaneously,  but  any  derange- 
ment of  the  system  must  be  remedied,  special  attention  being  paid  to- 
the  gastro-intestinal  functions.  Locally  a  soothing  and  astringent  lotion 
of  calamine,  oxide  of  zinc,  subacetate  of  lead,  or  carbonate  or  bicar- 
bonate of  sodium  may  be  applied.  Erythema  multiforme  and  nodosum, 
and  peliosis  rheumatica  reqiiire  a  cool  regimen,  careful  dieting,  rest  and 
tonic  aperient  medicines,  such  as  quinine,  with  sulphate  of  iron,  sulphuric 
acid,  and  sulphate  of  magnesium.  If  i-heumatic  symptoms  are  maiked, 
anti-rheumatic  remedies  must  of  coui'se  be  exhibited.  Iodide  of  potas- 
sium has  been  specially  recommended.  Locally  the  above-mentioned 
lotions  are  also  useful,  and  in  E.  nodosum  hot  oi-  belladonna  fomenta- 
tions. Acute  urticaria  requires  the  removal,  if  possible,  by  an  emetic  of^ 
the  injurious  article  of  diet,  a  purge,  and  then  sedative  remedies  for  the 
stomach,  as  bismuth  with  hydi'ocyanic  acid,  or  a  febxnfuge.  In  chronic 
urticaria  any  dyspepsia,  uterine  disturbance,  or  plethoric  condition  must 
be  remedied ;  and  then  the  general  health,  and  especially  the  nervous 
system,  be  braced  up  by  mineral  acids,  bitters,  ferruginous  tonics, 
quinine,  strychnine,  phosphoric  acid,  and  similar  drugs.  Locally  in 
urticaria  soda-lotions  are,  perhaps,  the  most  useful.  In  chilblains  local, 
stimulation  to  promote  good  circulation  is  indicated. 
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II.  Catarrhal  Inflammations. 

This  type  of  inflaminatioii  is  the  aiialo<;'ue  of  the  catarrh  of  luucou.s 
membraiie.s,  and  is  characterized  by  the  infiltration  into  the  skin-textui-es 
of  migratoi-y  cells  and  inflammatory  serous  exudation,  which  stiffens  and 
stains  linen,  and  if  it  escapes  on  the  surface,  and  is  not  so  abundant  as 
to  flow  away,  it  forms  crusts.  This  exudation  may  be  so  sliulit  that  no 
visible  signs  of  its  presence  are  produced  ;  or  it  may  simply  cause  a 
congestive  redness,  with  subsequent  desquamation,  simulating  erythema  ; 
or  it  projects  on  the  surface  as  papules  or  vesicles ;  or  escapes  copi- 
ously from  the  abraded  skin  ;  or  deeply  iniilti'ates  the  parts,  causing 
much  swelling,  especially  where  the  connective  tissue  is  loose.  The 
exudation  may  further  become  purulent,  and  form  pustules  and  thick 
crusts.  Any  one  of  these  stages  may  form  the  predominant  featui'e,  or 
a  niixtui-e  of  them  may  be  present.  Burning  heat  in  the  acute  stages, 
and  itching  in  the  chronic,  are  striking  characteristics.  It  is  very  neces- 
sai'y  to  understand  how  the  eruption  comes  to  be  so  frequently  multi- 
form in  character,  and  how  it  may  assume  an  erythematous  aspect  at 
one  time,  a  papular,  vesicular,  or  pustular  and  crusted  condition  at 
later  stages,  and  finally  an  erythematous  and  desquamating  state  in  its 
decline.    Two  phases  of  catarrhal  inflammation  may  be  described. 

Hczema  is  a  very  common  catarrhal  inflammation,  with  the  charac- 
ters mentioned  above.  We  may  consider  it  as  a  special  disease,  with 
important  constitutional  relations.  The  slightest  form,  that  of  conges- 
tive redness,  is  called  I'!,  erythematosum,  and  is  rare  as  the  sole  condition 
present,  but  occasionally  attacks  the  head  and  neck.  Soft,  red  papules, 
the  size  of  millet  seeds  (/l/.  papulosiim),  are  frequently  met  with,  and  this 
condition  must  be  distinguished  from  the  several  forms  of  lichen  and 
prurigo,  which  are  essentially  papular  diseases  thi'oughout  their  course. 
Many  of  the  papules  may  subsequently  become  vesicles,  or  the  latter  may 
stud  a  surface  from  the  outset  (liJ.  vesiculosum).  The  contents  of  these 
vesicles  in  children  and  in  strumous  subjects  become  puriform  (E.pitstn.- 
los luii),  SuJid  then  crusts  form.  The  term  i)Hpci'/(/o  was  formerly  applied  to 
this  condition.  Frequently  the  fluid  is  sufticieutly  copious  to  abrade  the 
cuticle,  and  run  from  the  surface,  for  instance,  about  the  legs  {E.  madi- 
dans  vel  ruhrum).  The  decline  of  these  stages  is  marked  by  an  infil- 
trated I'eddened  scaly  skin,  called  IE.  squamosum ;  and  the  loss  of  elas- 
ticity allows  the  movements  of  the  part  to  tear  open  cracks  or  fissures 
(^E.  rimosum).  The  latter  state  of  things  is  that  generally  assumed  in 
the  palms  and  soles,  where  papules  and  vesicles  are  rarely  formed. 
Lastly,  in  very  chronic  eczemas  a  warty  outgrowth  may  sujjervene 
(/!/'.  verrucosum).  Eczema  may  be  acute,  sub-acute,  or  chi^onic.  Acute 
eczema  is  not  very  common,  and  when  attacking  the  face  may  simulate 
erysipelas,  from  the  swelling  of  the  lax  tissues,  and  the  intense  burning 
sensation  accompanying  the  evolution  of  vesicles  ;  the  attack  may 
subside,  or  become  chronic  or  recur.  In  sub-acute  eczema  the  inflamma- 
tion is  less  intense,  and  papules  ai"e  seen  mixed  with  the  vesicles.  Chroni- 
city  is  a  prominent  feature  of  eczema  in  most  cases,  and  the  patches  do 
not  extend  at  the  periphery  like  erythematous  inflammation,  but  the 
papules  and  vesicles  tend  to  evolve  repeatedly  over  the  same  area.  It 
occurs  at  all  ages,  and  attacks  all  classes.    It  may  be  localized  to  a  single 
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patch  or  be  widespread,  and  it  tends  to  evolve  symmetrically  on  the 
body.  In  infants  and  young  children  the  scalp  and  face  are  the  regions 
nearly  always  attacked,  though  the  inflammation  may  be  more  extensive, 
and,  as  already  mentioned,  the  exudation  is  usually  puriform.  In  adults 
the  face  and  extensor  aspects  of  the  limbs  are  frequently  involved  to- 
gether, and  in  another  phase  the  large  flexures.  The  squamous  form  is 
met  with  on  the  poll  of  women,  and  on  the  palms  and  soles.  Occasionally 
the  disease  is  very  widespread,  and  the  genitals  are  not  unfrequently 
attacked.  The  constitutional  origin  of  eczema  is  not  yet  placed  on  a 
sound  footing,  but  the  lowering  of  the  nutrition  of  the  skin  leading  to  it 
is  always  associated  with  some  form  of  debility  refei'ableto  one  of  three 
conditions,  namely  (a)  a  continued  imperfect  assimilation  and  elabora- 
tion and  sub-oxidation  of  the  food,  with  deficient  removal  of  effete  pro- 
ducts, leading  up  to  the  gouty  state  ;  (fl)  neurasthenia,  as  seen  in  people 
of  nervous  temperament  who  are  prosti'ated  by  nervous  strain  ;  and 
(y)  perhaps  struma. 

Dermatitis  is  a  term  applied  to  catarrhal  inflammations  of  the  skin, 
other  than  true  eczema.  They  are  indistinguishable  to  the  eye  from 
eczema  generally,  but  have  a  different  causation,  and  are  no  more  to 
be  considered  eczema  than  all  the  serous  eff'usions  in  the  knee-joint  are 
to  be  put  down  as  rheumatic.  Thus  dermatitis  may  be  set  up  by  croton 
oil,  mustai'd,  chrysophanic  acid,  many  plants,  as  the  rhus  or  thapsia, 
poisonous  dyes,  as  aniline,  and  other  irritants;  the  rubbing  together  of 
moist  secreting  folds  of  skin  about  the  mammse,  axillte,  abdomen,  or  nates; 
the  action  of  the  solar  rays,  and  so  on.  The  itch-mite  also  excites  an 
inflammation  indistinguishable  in  the  main  from  eczema,  but  this  will 
be  considered  under  parasitic  diseases.  In  bakers,  grocers,  bricklaj'ers, 
and  washerwomen  the  substances  they  respectively  handle  set  up  a 
similar  inflammation.  These  conditions  usually  cease  with  the  removal 
of  the  cause ;  but  it  is  probable  that  for  these  noxious  agents  to 
excite  an  inflammation,  it  is  in  many  cases  necessary  that  the  nutrition 
of  the  skin  should  be  first  lowered  by  internal  functional  disturb- 
ance. In  this  place,  also,  it  will  be  convenient  to  mention  under  the 
term  dermatitis  medicamentosa  the  inflammation  of  the  skin  excited 
in  people  of  special  idiosyncrasies  by  the  ingestion  of  certain  drugs. 
Many  of  these  eruptions  are  very  definite  and  constant,  and  recur  each 
time  the  drug  is  exhibited.  Arsenic  is  said  to  induce  a  brown  pigmen- 
tation, urticaria,  and  erythematous  blotches ;  belladonna,  stramonium, 
and  hyoscyamus  a  more  or  less  widespread  scarlatiniform  or  moi'billi- 
form  rash.  The  bromides  excite  acneiform  eruptions,  which  may  be 
confluent  and  crustitial,  or  ulcerative;  and  also  furuncles.  Chloral 
may  bring  out  a  widespread  scarlatinifonn  or  morbilliform  rash, 
accompanied  by  much  dyspnoea  and  palpitation,  and  immediately  excited 
by  a  meal  or  alcohol.  There  is  not  usually  any  fever.  Copaiba  originates 
a  coarse  erythematous  eruption  ;  often  with  an  urticai'ial  element  about 
it.  The  iodides  produce  an  acneiform  eruption,  rarely  confluent,  furuncles, 
bullse,  ecthymatous  pustules,  petechial  purpuric  spots,  and  urticaria; 
opium  and  morphine,  a  scailatiniform  rash ;  qimiine,  a  rather  coarser 
erythematous  eruption,  accompanied  by  considerable  general  disturb- 
ance ;  and  salicylic  acid  produces  a  similar  effect. 

Treatment. — In  dermatitis  of  local  or  internal  origin  the  obvious 
indication  is  to  remove  the  cause.  In  eczema  a  careful  investigation 
should  be  made  for  the  existence  of  any  imperfect  assimilation  of  food, 
associated  with  imperfect  digestion  and  elaboration,  plethora  of  the 


BULLOUS  INFLA11MATI0N8  OF  THK  Sk'IN. 


1015 


chylo-poietic  viscei'a,  and  deficient  excretion.  The  urine  must  be 
searched  for  evidence  on  these  points,  the  bowels  attended  to,  and  then 
directions  given  as  to  irreguharities  in  the  quantity  and  quality  of  the 
diet;  or  the  existence  of  any  debilitating  influence,  such  as  sedentary 
habits  or  anxiety,  must  be  souglit  for  and  remedied.  Diuretics  are  useful 
to  relieve  the  congested  skin,  and  purgatives  at  the  outset  of  an  attack, 
but  tlie  latter  must  not  be  continued  too  long  and  overdone.  Alkaline 
remedies  are  needed  where  the  ui-ine  is  high-coloured  and  loaded  with 
litliates  ;  and  in  gouty  conditions  colchicum  is  desirable  for  a  time.  Wlien 
the  functions  are  in  good  order  the  system  must  be  toned  up  by  quinine, 
strychnine,  phosphorus,  ferruginous  tonics,  and  cod-liver  oil.  Arsenic 
is  very  useful  in  many  cases  of  eczema,  especially  in  the  chronic  scaly 
forms,  but  it  should  not  be  given  in  the  acute  stages.  Chrysoplianic 
acid  and  icthj^ol  have  been  recommended  as  intei'nal  remedies  in  chronic 
eczema.  In  selecting  a  local  remedy  we  must  recognize  the  stage  and 
intensity  of  the  inflammation,  and  clearly  understand  what  is  required. 
Thus  in  acute  and  subacute  stages  we  must  soothe.  If  there  is  much 
weeping,  we  may  dry  up  the  discharge  by  absorbent,  astringent,  and 
antiseptic  dusting  powders,  such  as  starch  and  oxide  of  zinc,  with  a 
little  finely  powdered  salicylic  or  boric  acid.  If  the  weeping  does  not 
trouble  us,  we  may  dab  on  a  calamine  and  oxide  of  zinc  lotion  ;  or  if 
that  is  too  diying,  and  consequentlv  not  soothing  enough,  we  may  use 
lanoline,  benzoated  oxide  of  zinc,  ointment  of  oleate  of  zinc,  or  bismuth 
ointment.  Even  in  chronic  stages  we  must  always  keep  the  skin  supple. 
According  to  the  amount  of  the  infiltration,  and  the  chroniclty,  we  may 
select  a  resolvent  and  stimulant  remedy,  such  as  a  mild  mercurial  salve, 
carbolic  ointment  or  oil,  or  tarry  applications  ;  or  in  inveterate  cases 
chrysarobin  or  chrysoplianic  acid  ointment,  or  applications  of  solution  of 
potash.  Icthyol  and  resorcin  have  been  much  employed  as  local  applica- 
tions in  certain  forms  of  eczema ;  as  well  as  various  other  remedies,  such 
as  lactic  acid,  salicylic  acid,  glycerine-gelatines,  and  other  special  com- 
binations mentioned  in  the  general  remarks  on  the  treatment  of 
skin-diseases.  Tlie  irritation  present  often  taxes  all  our  resources,  and 
we  must  alternately  soothe,  resolve  the  infilti-ation,  and  lubricate  the 
skin.  Scratching  mast  be  prevented,  especially  in  children,  by  masking 
the  parts  and  padding  the  hands.  In  obstinately-recurring  eczema, 
which  he  regai'ds  as  a  vaso-motor  neurosis.  Dr.  Hadcliffe  Crocker  has 
found  benefit  from  applying  counter-irritation  to  the  neighbourhood  of 
the  vaso-motor  nerves  and  centres,  according  to  the  I'egion  affected. 

III.    Bullous  Inflammations. 

In  this  group  are  placed  those  diseases  which  are  characterized  by  a 
superficial  infiammation  of  the  skin,  and  the  rapid  exudation  of  a  quantity 
of  serum,  wliicli  collects  under  the  epidermis  in  large  vesicles  and  blebs 
or  bulli^>.  The  contents  of  the  bullae  are  usually  serous,  but  may 
become  puriform  or  sanguinolent,  and  then  crusting  results,  and  more 
or  less  ulceration  may  occur  as  an  exceptional  circumstance.  The 
bullie  themselves  ai'e  shoi't-lived,  aiid  quickly  collapse  or  I'upture.  They 
may  be  of  all  sizes,  from  that  of  an  eczema  vesicle  to  that  of  the  palm  of 
the  hand,  and  as  a  rule  they  rise  directly  from  the  sui-face  without  any 
antecedent  papule  or  swelling.  There  is  not  the  same  general  infiltra- 
tion of  the  skin  as  in  eczema,  and  usually  not  the  same  irritation.  More- 
over, facts  point  leather  to  a  neurotic  causation  for  these  diseases,  and 
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the  evidence  is  very  strong  at  any  rate  for  one  member  of  the  group, 
namely,  herpes.  It  must,  however,  be  borne  in  mind  that  we  exclude 
from  this  group  some  other  inflammations  giving  rise  to  bullse,  for 
instance,  the  extreme  forms  of  erythema,  itch,  and  syphilis. 

Herpes  is  an  acute  non-contagious  disease,  running  a  definite  course, 
in  which  groups  of  vesicles,  rather  larger  than  those  of  eczema,  appear 
on  a  congested  patch  of  skin,  one  or  more  inches  in  diameter.  There 
are  usually  several  of  such  patches,  which  evolve  successively.  Two 
main  varieties  exist,  namely,  H.  facialis  et  jorepntialis,  and  H.  zoster. 
Herpes  facialis  is  a  sj'mptomatic  eruption,  which  has  a  great  tendency 
to  recur  in  persons  of  a  nervous  temperament,  about  the  mouth,  face, 
and  ears,  when  the  system  is  febrile,  or  in  any  way  uj^set  by  a  cold, 
dyspepsia,  or  other  causes.  The  hard  and  soft  palate  may  be  involved, 
as  well  as  the  nasal  mucous  membrane,  and  this  is  more  especially  the 
case  in  the  rare  affection  known  as  H.  iris  of  the  back  of  the  hands, 
ankles,  and  knees,  which  is  probably  only  an  outlying  member  of  the 
vesicating  erythemata.  It  is  also  met  with,  and  is  then  regarded  as  a 
favoui'able  prognostic  sign,  in  pneumonia.  Similarly  H.  preputialis  re- 
curs about  the  penis  in  gouty  and  neurotic  subjects,  and  maybeconfounded 
with  a  chancroid.  Herpes  zoster,  or  the  shingles,  is  the  variety  wdiich  is 
more  distinctly  associated  with  nerve-distribution,  for  the  patches  of 
vesicles  evolve,  for  instance,  around  one  side  of  the  trunk,  in  the  course 
of  distribution  of  an  intercostal  nerve  (H.  zoster  intercostalis).  Though 
most  common  in  this  situation,  it  may  occur  in  association  with  any  nerve, 
as  over  the  distribution  of  the  first  division  of  the  fifth  {H.  zoster  ophthal- 
micus), and  may  then  be  associated  with  kerato-iritis,  conjunctivitis,  and 
other  lesions.  Several  nerves,  generally  those  in  juxtaposition,  may  be 
involved  simultaneously.  The  eruption  is  often  ushered  in  by  malaise 
and  some  pain  ;  it  runs  a  definite  course  of  from  ten  days  to  several  weeks  ; 
and  disappeai's  spontaneously,  but  is  apt  in  old  people  to  leave  neuralgia, 
which  may  be  very  severe.  It  differs  from  H.  facialis  et  preputialis  in 
that  it  very  rarely  recui's.  H.  zoster  is  met  with  at  all  ages,  equally  on 
either  side  of  the  body,  and  is  said  to  be  more  frequent  in  spiing  and 
autumn.  The  evidence  for  its  dependence  on  nerve-ii-ritation  is  very 
strong,  namely,  its  distribution  ;  its  occasional  complication  with  dis- 
ordered sensation,  paresis,  or  amyotrophy  ;  and  the  demonstration  pos^- 
mortem  of  congestion  and  neuritis,  sometimes  in  the  ganglia,  sometimes 
in  the  periphery  of  the  nerve  beyond  the  spinal  ganglia,  and  also  in  the 
posterior  spinal  roots.  It  is  commonly  an  inflammation  of  peripheric 
origin,  arising  either  from  chill  or  some  not  well-ascertained  cause,  or 
from  pressure  or  irritation  by  an  aneurism,  carious  vertebrte,  or  a  tumour. 
Now  and  then  it^occui-s  in  cei'ebral  affections  ;  and  rather  more  frequently 
in  such  cord-lesions  as  myelitis  and  locomotor  ataxy. 

Treatment. — All  that  is  needed  is  to  dust  the  parts  with  starch  and 
zinc  powder,  or  to  prevent  any  ulceration  and  consequent  scarring  by 
vaseline,  lanoline,  or  zinc  ointment,  while  the  parts  are  protected  from 
rubbing  by  means  of  cotton  wool  or  spongiopiline.  Some  practitioners 
attempt  to  abort  the  eruption  by  such  drugs  as  phosphide  of  zinc.  Solution 
of  cocaine  has  been  used  with  benefit  in  some  cases.  The  neuralgia  left 
after  herpes  is  sometimes  very  obstinate,  and  if  local  sedatives  prove 
futile,  hypodermic  injections  of  morphine  are  occasionally  necessary. 
Quinine  and  other  tonics  are  often  of  service. 

Pemphigus  is  a  somewhat  rare,  non-contagious  disease,  mostly  of  a 
definite  character,  charactei'ized  by  the  formation  of  isolated  bullae 
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ai'ising  rapidly  on  the  skin,  generally  without  any  antecedent  congestive 
swelling.  The  blebs  are  mostly  dome-shaped  and  tense,  and  after  one  or 
more  days  collapse,  the  wall  of  the  bulla  separating  as  a  scale.  'I'he 
contents  are  usually  clear  at  Brst,  but  may  become  opaque  and  pui'iform, 
or  sanguinolent.  In  size  the  bullae  vaiy  greatly,  even  in  the  saine 
patient,  from  that  of  an  eczema  vesicle  to  a  pigeon's  or  hen's  egg,  but 
the  tiny  vesicles  are  rai'e,  and  the  bulite  commonly  range  fi'om  a  pea  to  a 
pigeon's  egg  in  size.  They  may  evolve  singly  (P.  solitariiis)  or  in 
successive  ciops,  and  then  thei-e  may  be  a  certain  pei'iodicity  observed  ; 
and  in  distribution  they  may  I'ecur  about  a  certain  I'egion  or  be  dissemi- 
nated widely,  even  on  the  buccal  and  vaginal  mucous  membrane,  and 
irregularly  or  in  corymbose  groups  or  crescents.  In  some  rare  cases  of 
nnivei-sal  development  the  bulla?  tend  to  be  aboi'tive  and  to  coalesce, 
a  marked  exfoliation  of  scales  following  (P.  foliaceiis).  As  a  rule  there  is 
not  a  great  deal  of  local  irritation,  but  in  some  rare  chronic  forms  with  an 
•eruption  of  small  size,  the  bullae  arise  from  and  alternate  with  intensely 
itchy  papules  (P.  prariginosus).  The  affection  occurs  at  all  ages.  The 
general  symptoms  are  often  little  marked,  but  occasionally  there  is  febrile 
disturbance,  with  evident  debility  and  anasmia,  and  the  disease  may 
recur  with  some  special  condition,  such  as  pregnancy.  In  chronic 
cases  there  is  general  wasting  and  prostration,  and  a  fatal  termination 
may  ensue.  The  precise  causes  of  pemphigus  ai'e  obscure,  but  some 
•evidence  is  forthcoming  in  support  of  the  generally  received  opinion  of 
its  neui'otic  origin.  No  gross  lesions  have,  however,  been  found  in 
the  nervous  system,  excepting,  it  is  said,  some  parenchymatous  neuritis 
affecting  the  nerves  in  immediate  relation  to  the  bullfe.  Some  difference 
■of  opinion  exists  as  to  the  occuri-ence  of  an  acute  pemphigus,  and  though 
now  and  again  a  case  may  prove  more  or  less  rapidly  fatal,  the  gi'eat 
majority  of  cases  are  very  chronic.  As  a  i-ule  but  little  difficulty  can 
exist  in  the  diagnosis,  but  it  should  be  remembered  that  bulliB  occui'  in 
•erysipelas,  in  the  vesicating  form  of  erythema,  from  the  use  of  iodide 
•of  potnssium,  and  in  hereditary  infantile  syphilis. 

Treatmfnt. — Locally  the  bullae  should  be  punctured,  and  a  stai-ch  and 
zinc  powder  or  zinc  ointment  be  applied  to  the  excoriated  surface.  In 
very  widespread  cases  a  moi'e  or  less  continuous  bath  is  required,  or,  at 
any  rate,  a  thorough  lubrication  with  some  bland  antiseptic  oily  lotion. 
Internally  arsenic  acts  like  a  charm  in  a  great  many  cases,  though  iiot 
in  all  ;  where  debility  or  cachexia  exists,  ferruginous  and  mineral  acid 
tonics,  cod-liver  oil,  and  similar  remedies  are  called  for. 

IV.  Pustular  Inflammations. 

Pustulai'  skin-diseases  include  those  in  which  the  inflammation  pro- 
ceeds to  visible  pus-formation  as  an  essential  phenomenon.  We  have 
already  seen  that  in  eczema  the  exuded  fluid  may  produce  a  vesicle,  which 
may  become  pui^iform  by  the  accumulation  of  pus-cells,  and,  indeed,  all 
cutaneous  inflammations  may  be  attended  with  a  certain  degree  of  ])us- 
formation.  It  is  to  these  pustular  phases  of  eczema  and  dermatitis  that 
the  old  tei'm  impetigo,  or  eczevui  iinpetigijiodcs,  has  been  applied.  We 
may  regai'd  them  as  essentially  suppurative  forms  of  iidiamraalion. 

Impetigo  contagiosa  (Tilbury  Fox)  is  an  affection  especially  prone 
to  att:K-k  cliildi^cn,  tlinngh  it  may  occur  in  adults  bi'ought  into  contact 
with  such  children,  and  subject  to  the  same  influences.  It  is  usually 
sporadic,  but  occasionally  apparently  epidemic,  in  schools,  sti'eets,  or 
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houses.  The  eruption  consists  at  first  of  a  number  of  discrete  vesico- 
pustules,  from  a  split  pea  to  a  fourpenny-piece  in  size,  rapidly  becoming 
more  purulent  and  often  confluent,  and  in  about  a  week  or  ten  days,  if 
not  scratched,  drying  up  into  flat  yellowish  crasts,  looking  as  if  stuck 
on.  The  eruption  evolves  spontaneously  in  crops,  or  by  auto-inoculation, 
and  the  affection  may  last  several  weeks,  but  always  seems  to  disappear 
of  its  own  accord.  There  may  be  some  antecedent  febrile  reaction  and 
malaise,  but  usually  such  symptoms  ai'e  but  little  marked.  The  site 
specially  attacked  is  the  face,  but  from  this  part  the  eruption  may 
extend  about  the  ears,  scalp,  hands,  mucous  membrane  of  mouth  and 
eyes,  and  occasionally  is  widespread  over  the  body,  something  like 
varicella.  The  inoculability  of  this  affection  has  been  ascribed  to 
vegetable  organisms,  but  it  must  be  remembered  that  many  kinds  of 
pus  when  inoculated  give  rise  to  pustules  ;  for  example,  the  pustular  , 
inflammation  set  up  by  pediculi  in  the  head,  the  purulent  catarrh  of  the 
ears  and  nose  of  children,  or  the  pus  of  the  vaccine  eruption,  and  such 
eruptions  must  be  carefully  eliminated  in  making  the  diagnosis.  Such  a 
compound  group  has  been  denoted  as  porrigo  or  impetigo  contagiosa  at 
the  Blackfriars  Skin  Ho.spital. 

Tkkatment. — All  that  is  usually  required  is  to  cleanse  away  the 
crusts,  and  anoint  the  sore  places  with  weak  ammouiated  mercury  oint- 
ment. The  eruption  then  rapidly  dies  out.  Various  other  methods  of 
treatment  are  advocated  and  practised. 

Ecthyma  is  characterized  by  the  evolution  of  discrete  broad  flat 
pustules,  the  size  of  a  fourpenny-piece  to  a  shilling,  seated  on  a 
reddened,  elevated,  infiltrated  base.  The  inflammation  is  superficial, 
and  but  rarely  leaves  scars.  The  contents  dry  into  brownish  crusts, 
which  fall  oft'  in  from  ten  to  fourteen  days,  and  the  red  stains  disclosed 
gradually  die  away.  A  primary  or  idiopathic  ecthyma  is  not  very 
common,  but  is  occasionally  seen  in  children  and  some  cachectic  adults. 
The  legs  are  the  paints  specially  affected.  There  is  usually  more  or 
less  debility  ;  and  the  course  of  the  complaint  tends  to  be  chronic. 
Secondary  ecthymatous  pustules  are  more  common,  and  occur  in 
syphilis,  leaving  scars  and  stains,  in  scabies,  urticaria  papulosa,  and 
phtheiriasis,  and  these  causes  must  be  eliminated  in  making  the 
diagnosis  of  idiopathic  ecthyma. 

Tkeatment. — The  scabs  must  be  removed,  and  the  sores  dressed  with 
an  astringent  ointment,  as  that  of  acetate  or  carbonate  of  lead,  or  zinc 
ointment.  Occasionally  in  cachectic  cases,  whei'e  the  reparative  process 
is  sluggish,  a  mild  iodofoi-m  or  balsam  of  peru  salve  is  useful.  An 
oleate  of  mercury  ointment  (5  per  cent.)  has  been  found  useful  in 
obstinate  cases.  Internally,  good  food,  tonics,  and  cod-liver  oil  are 
necessary ;  arsenic  is  a  useful  remedy  in  some  cases.  The  treatment 
of  the  several  forms  of  secondary  ecthyma  is  discussed  in  their  respective 
sections. 

V.  Papular  Inflammations. 

In  the  diseases  included  under  this  heading  the  inflammation  is  of  a 
chronic  character,  and  the  eruption  preserves  the  papular  form  through- 
out, with  the  exception  that  in  prurigo  there  is  often  some  attempt  at 
pustulation.  Prurigo  and  various  forms  of  lichen  are  the  diseases  included 
here.  It  is  necessary  to  offer  a  few  words  of  explanation  with  regard  to 
the  term  lichen.  This  was  formerly  applied  indiscriminately  to  a  variety 
of  cutaneous  diseases,  inflammatory  and  of  other  kinds,  in  which  the 
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papule  was  the  pi-edominatiDg  feature.  In  the  moi'e  orderly  arrangement 
adopted  at  present  these  affections  have  been  relegated  to  their  proper 
positions.  Thus  L.  agrius  and  L.  simplex  are  now  described  as  papular 
eczema,  L.  ti-opicu.s  as  miliaria,  L.  urticatus  as  ixrticai'ia  papulosa,  L. 
pilaris  as  keratosis  pilaris.  There  remain  three  chronic  inflammations 
to  which  the  term  is  still  applied. 

Lichen  circumscriptus  vel  circinatus  is  described  as  being- 
characterized  by  the  toi-mation  of  jiersistent,  somewhat  itchy,  small 
papules,  which  evolve  in  round  groups  or  rings.  These  I'ings  have 
a  red  marked  border  and  clear  or  stained  centre,  they  spread  centri- 
fugally,  and  may  intersect.  They  are  situated  mostly  on  the  back, 
from  the  shoulders  downwards,  and  often  on  the  chest.  The  disease 
must  be  distinguished  from  i-inged  foi'ms  of  tinea  versicolor. 

Lichen  scrofulosorum  is  a  clii'onic  disease  described  by  Hebra,  but  by 
no  means  yet  recognized  adequately  in  this  country  or  Amei'ica,  anditi.s 
uncommon  here.  It  is  characterized  by  the  development  of  pale  yellowish 
or  red  papules,  the  size  of  pins'  heads,  which  have  a  great  tendency  to 
a  ringed  or  rounded  grouping.  Some  papules  may  become  crowned  by 
a  little  scale,  and  some  may  inflaine  and  take  on  an  acneiform  aspect. 
There  is  usually  but  little  itching.  The  eruption  is  generally  limited  to 
the  trunk,  but  may  extend  to  the  upper  parts  of  the  extremities.  It  is 
a  disease  of  childhood,  and  is  rare  after  puberty.  A  feature  to  be  noticed 
is  its  very  genei'al  association  with  such  manifestations  of  struma  as 
glandular  and  spinal  or  hip  disease,  or  phthisis.  It  must  not  be  con- 
founded with  the  lichen  cii'cinatus  or  the  annular  miliary  syphilide. 

Lichen  planus  (Wilson)  is  a  somewhat  i-are.  non-contagif)us  disease, 
marked  by  the  development  of  discrete  papules,  accompanied  by  marked 
itching  ;  in  colour  from  lilac  to  deep  purple  ;  in  shape  flattened,  slightly 
raised,  smooth  and  shiny,  or  covered  with  a  slight  micaceous  scale,  well- 
defined,  of  angular  outline,  often  with  a  central  umbilication  ;  in 
diameter  fi  om  one  to  three  lines  :  tending  to  become  aggreofated  into  irre- 
gular  patches  and  bands,  by  the  development  of  new  jiapules  amongst 
the  peisistent  older  ones  ;  evolving,  with  a  marked  tendency  to  sym- 
metry, chiefly  over  the  anterior  aspect  of  the  foreai'ms  just  above  the 
wrist,  round  the  waist  and  flanks,  over  the  hips  and  about  the  lower  end 
of  the  vastus  internus,  but  occuriing  anywheie  ;  and  frequently  leaving- 
on  their  disappearance  a  melasmic  staining  like  a  syphilide.  The  papules 
persist  as  such,  and  show  no  disposition  to  become  eczematous ;  there  is 
never  any  marked  scaling,  and  no  bleeding  points  are  exposed  by  remov- 
ing the  scales,  as  in  psoriasis;  nor,  as  in  the  latter  disease,  do  the  papules 
continue  to  enlai-ge  peripherally  and  foi'm  rings.  Furtlier,  like  psoriasis 
and  the  papular  syphilides,  from  which  the  diagnosis  must  be  made, 
lichen  planus  tends  to  recur.  In  structure  the  papules  approach  those 
of  psoiiasis,  so  far  that  they  are  mostly  formed  by  a  hyperplasia  of  the 
epithelium  about  the  hair-follicles  and  sweat-ducts.  In  the  visual  form 
of  L.  planus  here  desci'ibed  a  comparatively  limited  number  of  pa-pules 
are  seen,  but  Hebra  described  an  affection  called  L.  e.rsuddtivKs  rn.her, 
in  which  lai'ge  ti-acts  of  skin  are  involved  with  sheets  of  coalesced, 
slightly  seal}'  papules.  In  these  severe,  widespread,  and  often  acutely- 
developed  forms,  the  papules  lose  somewhat  the  typical  features  de- 
scribed above,  and  become  miliai-y  and  more  or  less  acuminate.  The 
nails  may  be  involved ;  the  itching  may  become  intolerable  ;  and  maras- 
mus may  set  in.  The  causes  are  unknown,  but  some  attribute  the  com- 
plaint to  a  neurosis. 
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Treatment. — Arsenic  is  almost  a  specific  for  L.  circinatus.  The  itch- 
ing should  be  alleviated  by  frequent  applications  of  a  soda  and  glycerine 
or  borax  lotion.  For  L.  scrofulosorum  Hebra  recommended  cod-liver 
oil  intei-nally  and  extei'nally.  Ai'senic  should  likewise  be  tried  in  L. 
planus  and  exsudativus  ruber,  but  is  not  always  successful ;  and  then  or 
.simultaneously  a  toning  up  of  the  system  should  be  carried  out,  by  ferru- 
ginous preparations,  mineral  acids,  and  other  tonics.  Rest  and  change 
for  an  exhausted  nervous  system  is,  however,  what  is  really  required. 
Locally  the  very  chronic  forms  may  be  stimulated,  and  the  itching- 
relieved,  by  tariy  preparations,  carbolic  acid,  and  allied  remedies,  but 
alkaline  baths  and  lotions,  acid  lotions,  and  lubricating  salves,  such  as 
vaseline  or  lanoline,  are  often  useful. 

Prurigo  is  a  fairly  common  disease,  characterized  by  the  development 
of  discrete  rounded  papules,  the  size  of  hemp-seeds,  with  a  reddish  tinge 
of  colour,  or  of  the  same  tint  as  the  surrounding  skin,  and  therefore 
often  better  felt  than  seen.  The  papules  are  widely  disseminated  over 
the  trunk  and  limbs,  and  reach  the  sides  of  the  face  and  scalp,  but  they 
mostly  leave  the  great  flexures  fi-ee.  The  itching  is  veiy  marked,  and  the 
tops  of  the  papules  are  excoriated  by  scratching,  whilst  the  related  lym- 
phatic glands,  for  example,  those  in  the  gi'oin,  become  indurated.  This 
disease  usually  commences  in  childhood,  and  persists  with  some  inter- 
missions, especially  in  summer-time,  throughout  the  greater  part  of  life. 
Consequently,  in  old-standing  cases  the  diagnosis  is  not  so  much  from 
scrofula,  as  it  is  in  milder  cases,  but  fi-om  chronic  eczema,  because  tlie 
skin  gets  indurated  and  hai'sh,  and  thickly  sown  with  an  excoriated  and 
slightly  encrusted  eruption,  especially  about  the  legs.  Some  papules  may 
develop  into  abortive  pustules,  moi-e  pai'ticularly  in  cachectic  subjects. 
The  cause  of  prurigo  is  obscure,  but  the  subjects  of  it  are  usually  pallid 
and  often  debilitated.  The  inflamtnatory  papules,  which  are  rarely  red 
and  soft  like  those  in  eczema,  are  formed  by  a  moderate  exudation  of 
cells  and  fluid  into  the  papillary  layer,  with  some  secondary  hyperplasia 
of  the  related  epidermic  structures. 

Treatmen'J'. — Much  relief  may  be  affoi'ded,  and  the  disease  held  in 
check,  by  means  of  alkaline  baths  and  the  inunction  of  bland  lubi-icants, 
as  vaseline  or  lanoline,  and  stimulating  salves,  such  as  those  of  tar, 
carbolic  acid,  or  naphthol.  Occasionally  in  children  the  eruption  dis- 
appears under  treatment,  especially  for  a  time,  but  many  cases  seem 
quite  incurable.  As  regards  internal  remedies,  the  great  object  is  to 
keep  the  general  health  as  perfect  as  possible. 

VI.  Squamous  Inflammations. 

In  this  class  are  grouped  two  dissimilar  affections,  psoriasis  and 
pityriasis  ruhra,  which  are  brought  together  by  reason  of  one  marked 
feature  which  they  have  in  common,  namely,  the  shedding  of  much 
epidermis.  Both  are  characterized  by  an  inflammatory  congestion  of 
the  skin;  in  jjsoriasis,  in  circumscribed  spots  and  patches,  and  probably 
secondary  to  epidermic  hyperplasia ;  in  pityriasis  rubra,  primary  and 
dift'use.    Both  are  liable  to  recur,  especially  psoriasis. 

Psoriasis  is  a  chronic,  bilateral  eruption,  frequently  met  with,  and 
characterized  by  the  evolution,  more  or  less  widely  disseminated,  of 
dull  red,  flat,  slightly  I'aised,  rounded,  and  somewhat  itchy  papules  (not 
polished  and  angular  as  in  lichen  planus),  surmounted  by  well-marked 
silvery  scales,  which  are  easily  detached  by  the  nail,  disclosing  hyper- 
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icmic  points.  The  eruption  may  evolve  acutely  and  disappear  spon- 
taneously ;  but  usually  pui'sues  a  chi'onic  course,  by  the  persistence  of 
the  old  papules  and  the  appearance  of  new  ones.  The  papules  appear 
as  dull  red  circumsciibed  elevations,  the  size  of  pins'  heads,  tipped 
with  a  scale  {F.  punctata).  These  spots  enlarge  centrifugally,  and  the 
scales  increase,  so  that  the  eruption  at  this  stage  has  been  compared  to 
drops  of  dried  mortal-  (P.  guttata).  As  they  continue  to  enlarge  to 
the  size  of  a  sixpence  or  a  shilling,  they  frequently  clear  up  in  the 
centre  (P.  nnmvndans),  and  finally  form  large  rings  (1'.  annularis  vel 
circiii.ata),  which  may  intersect  to  foi'm  patterns  (P.  gyrata  vel  figu.ra.fa). 
If  the  spreading  eruption  does  not  clear  in  the  centre,  a  large  thickened 
scaly  patch  is  foi-med,  often  closely  simulating  a  clnonic  squamous 
eczema  (P.  dijf'usa),  especially  when  inveterate  and  fissured  and  weep- 
ing from  external  irritation  (P.  invetera  and  eczeviafeux).  Lastly,  in 
some  children  and  strumous  subjects  pus-cells  mingle  with  the  scales, 
and  form  crusts  to  simulate  lupia  (P.  rupiodes).  Many  of  these  phases^ 
may  co-exist  on  the  same  patient.  Certain  sites  are  especially  prone 
to  be  attacked,  such  as  the  elbows  and  knees,  the  buttocks  and  scalp,  the 
extensor  aspects  of  the  forearms  and  legs,  but  j^atches  may  occi;r  alsa 
widely  over  the  trunk.  Though  usually  widespiead,  an  isolated  patch 
may  exist,  which  makes  the  diagnosis  moi'e  difficult.  Psoriasis  occurs, 
in  both  sexes,  in  all  ranks  of  life,  and  at  any  age,  from  childhood 
upwai'ds.  It  is  rare  in  infancy,  although  heredity  is  sometimes 
strongly  marked.  The  papules  are  formed  by  a  primary  hyperplasia 
of  the  rete,  with  enlargement  of  the  papillse  and  secondary  congestion, 
and  increase  of  imperfectly  foimed  cuticle.  The  disease  is  pi'obably 
due  to  a  peculiar  moi'bid  tendency  in  the  skin  itself  ;  and  the  eruption 
in  predisposed  subjects  is  excited  by  almost  any  departui'e  fi'om  a 
state  of  health,  such  as  gout,  struma,  dyspepsia,  debility  from  lactation, 
or  pi'egnancy.  The  seasons  of  spring  and  autumn  seem  to  favour  its 
outbreak,  audit  is  especially  prone  to  recur.  The  diagnosis  of  psoriasis 
has  mainly  to  be  made  from  the  papular  syphilides  and  lichen  planus, 
but  this  will  be  considei'ed  under  syphilis. 

TiiEATMiiNT. — In  acute  stages  of  psoriasis,  with  active  congestion  of 
the  skin,  soothing  applications,  such  as  watery  compresses,  oily  appli- 
cations, or  alkaline  baths  answer  best,  combined  with  diuretics  and 
laxatives  internally.  In  ordinary  chronic  cases  the  geneial  lule  is  to^ 
carefully  sift  out  any  departure  from  health,  should  such  exist,  and  cor- 
rect it;  and  then  to  exhibit  arsenic,  which  has  a  remarkable  influence 
over  a  great  number  of  cases.  This  drug  should  be  given  in  increasing 
doses,  carefully  watching  its  effects,  and  continued  some  time  after 
the  disappearance  of  the  eruption.  Lai-ge  doses  of  iodide  of  potassium 
have  been  recommended  in  the  ti'eatment  of  psoriasis.  The  papules 
may  be  got  I'id  of  by  the  brisk  infriction  of  various  stimulant  applica- 
tions, chosen  according  to  the  site  involved,  the  sex  and  age  of  the 
patient,  the  chroiiicity  of  the  eruption,  and  the  extent  of  the  disease. 
It  should  always  be  borne  in  mind  that  these  applications  may  be 
absorbed  when  applied  over  a  large  surface.  We  may  enumerate,  in 
order  of  inci'easing  efficacy,  mercurial  salves,  thymol,  carbolic  acid, 
naphthol,  tar,  and  chi'ysophanic  acid.  Icthyol  is  also  employed  as  a 
local  application  in  psoi'iasis. 

Pityriasis  rubra,  or  general  exfoliative  dermatitis,  is  a  very  rare 
aifection,  which  commences  as  a  I'etldened  scaly  patch,  and  as  a  rale 
rapidly  involves  the  whole  sui'face,  so  that   in  well-marked  cases  a 
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striking  appearance  is  produced,  for  the  whole  skin  is  of  deep  red  hue, 
congested,  and  covered  with  large  menibi-anous  scales,  which  are  cast  in 
great  quantities.  The  disease  is  a  chronic  one,  as  a  rule,  though  occa- 
sionally tending  to  be  acute.  Patients  may  quite  recover,  oi-  the  disease 
may  end  fatally,  and  be  complicated  by  remittent  fever,  albuminuria, 
pulmonary  oedema,  or  marasmus.  They  are  extremely  sensitive  to  cold. 
Very  exceptional  cases  of  lichen  ruber,  psoriasis  and  eczema,  and  pem- 
phigus with  abortive  bullse,  may  be  universal,  and  are  then  only  with 
very  great  difficulty  distinguished  from  pityriasis  rubra. 

Treatment. — Locally  bland  emollient  prepai-ations  are  called  for,  such 
as  vaseline,  lanoline,  glycei'ine  of  starch,  or  linimentum  calcis  applied 
after  a  bath  taken  for  cleanliness.  Internally  the  general  health  must 
be  steadily  toned  up  by  arsenic,  large  doses  of  iron,  and  such  remedies. 

VII.    Diathetic  Di8ease.s. 

By  this  term  we  understand  diseases  that  are  dependent  on  certain 
])ersistent  morbid  dispositions  of  the  body,  either  acquii'ed  or  inherited, 
which  modify  to  a  greater  or  less  extent  all  the  nuti-itive  processes. 
We  shall  here  notice  only  the  skin-manifestations  of  syphilis  and  scro- 
fulosis,  as  theii'  other  symptoms  and  lesions  have  already  been  described 
earlier  in  this  work. 

Ssrphilides  or  syphilitic  skin-eruptions  vaiy  in  character  some- 
what, according  as  the  patient  is  the  subject  of  hereditaiy  or  acquired 
syphilis. 

Hereditary  Syphilis. — A  bullous  syphilide,  or  so-called  syphilitic 
pernpltigns,  is  the  most  precocious  skin-manifestation,  being  frequently 
developed  in  the  last  months  of  intra-uterine  life,  and  therefore  to  be  seen 
on  the  child  at  birth,  or  at  any  rate  it  is  of  very  exceptional  occuri-ence 
after  the  seventh  to  the  eighteenth  day  (Parrot).  The  bulla;  are  developed 
on  a  more  or  less  infiltrated  base,  and  hence  ecthyma  is  often  simulated. 
The  contents  are  sero-pui'ulent  and  thick,  and  on  separation  of  the 
crusts  unhealthy  ulceration  may  be  seen.  The  bullae  are  of  all  shapes 
and  sizes,  from  a  varicella-vesicle  upwards  ;  and  either  discrete,  con- 
fluent, or  in  crescents.  The  sites  selected  are  especially  the  palms  and 
soles,  the  backs  of  tlie  fingers  and  toes,  and  neighbouring  parts  of  the 
limbs.    Only  rarely  are  the  bullfe  of  wider  distribution. 

The  macular  sypldlide  is  the  commonest  eruption,  and  usually 
develops  about  the  second  month  of  life  about  the  nates,  backs  of  the 
thighs,  and  genitalia,  as  pinkish  or  coppery  macules,  rounded  or  irregular 
in  shape,  circumscribed  or  more  or  less  difl'used,  and  desquamating. 
These  patches  may  extend  widely  over  the  body,  face,  and  uppei- 
extremities,  leaving  untouched,  however,  the  axillae  and  lateral  parts  of 
the  trunk.  Mixed  with  these  macules,  or  developing  from  them  by  the 
infilti'ation  of  the  cutis,  we  find  raised  papules  of  various  kinds,  as  in 
acquired  syphilis,  either  small  and  lenticular,  or  laigei-  and  flattened, 
or  discoid  (nummular).  The  papules  may  relapse,  and  they  now  and 
again  assume  the  ringed  or  crescentic  forms,  simulating  a  chi-onic 
psoriasis.  As  in  the  adult  also,  these  papules  may  become  variously 
modified  by  the  site  ;  thus  on  the  scalp  they  may  be  eroded  and  crus- 
titial ;  about  the  anus,  vulva,  coi'ners  of  the  mouth,  and  other  moist 
situations,  condylomatous;  and  so  on.  In  strumous  and  cachectic  subjects 
they  ulcerate.  Parrot  describes  a  late  lenticular  syphilide,  appearing  at 
six  months  old  or  later. 
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The  vesicular  and  pustular  syphilide  is  more  frequently  met  with, 
perhaps,  in  hereditary  than  acquired  sypliilis,  and  is  as  a  rule  a  compara- 
tively late  manifestation.  The  eruption  may  closely  resemhle  that  of 
varicella,  varioloid,  variola,  and  the  general  pustular  eruption  that  occa- 
sionally shows  itself  about  the  eighth  day  after  vaccination.  The  fluid 
is  often  collected  on  a  shotty,  well-marked  base;  and  the  eruption  is 
often  multifdi'ni.  As  for  other  syphilides,  Mr.  Hutchinson,  in  speaking 
of  the  rarity  of  late  symmetrical  syphilides,  I'emarks  that,  "  after  the 
first  year,  indeed,  the  subjects  of  inherited  taint  but  rarely  exhibit  any 
kind  of  skin  disease  whatever ;  but,  if  they  do,  it  is  almost  always  some 
form  of  ulceration  of  a  rupial,  lupoid,  sei-piginous,  or  phageda?nic 
charactei'." 

Acquired  Syphujs. — The  skin  is  a  structure  especially  prone  to  be 
attacked  by  the  syphilitic  virus,  and  the  eruptions  induced  are  of  various 
types,  corresponding  pretty  closely  to  the  roseolous,  papular,  squamous, 
vesicular,  pustular,  and  bullous  kinds.  Syphilides,  as  a  rule,  tend 
to  evolve  slowly,  to  grad/iaUi/  die  out  spontaneously,  and  to  recur  either 
according  to  a  similar  or  different  type.  Each  of  these  types,  it  must  be 
pointed  out,  has  its  proper  time  of  appearance  in  the  natural  evolution 
of  the  disease,  though  the  regular  order  of  things  may  be  occasionally 
altered  by  various  circumstances.  The  skin-eruptions  seen  early  in  the 
disease  tend  to  be  widely  and  copiously  disseminated  over  the  body,  to 
involve  the  skin  superficially,  and  to  be  symmetrical ;  whilst  subsequent 
eruptions  get  less  copious,  and  more  and  more  localized  and  asym- 
metrical, until  in  the  tertiary  stages  the  syphilitic  growth  involves  the 
deeper  layers  of  the  skin,  is  localized,  is  present  in  greater  mass  and 
consequently  ulcerates  frequently,  and  there  is  but  little  tendency  to 
symmetry,  though  both  sides  of  the  body  maybe  attacked.  The  macular 
or  erythematous  si/philide  has  its  time  of  evolution  first  after  the  indura- 
tion of  the  glands,  and  it  has  a  characteristic  site  about  the  sides  of  the 
abdomen  and  thorax,  or  all  over  the  trunk,  and  perhaps  the  upper  parts 
of  the  extremities.  The  eruption  consists  of  delicate  rosy  macules,  the 
size  of  the  finger-nail,  which  evolve  in  crops,  remain  out  from  a  few 
days  to  sevei'al  weeks,  and  then  fade  away,  leaving  tawny  stains.  It 
only  itches  when  of  unusually  acute  development.  It  may  be  confounded 
with  any  macular  erythematous  eruption,  such  as  measles,  simple 
roseola,  erythema  multifoi'me,  or  especially  copaiba  eruption,  but 
coiToborative  signs  of  syphilis  ai^e  usually  present  in  the  thi'oat  oi-  else- 
whei'e.  The  papular  syphilides  present  a  wide  diversity  of  appearance. 
They  evolve  in  point  of  time  after  the  roseolous  type,  or  as  the  latter  is 
declining,  and  they  may  continue  to  relapse  year  by  year,  becoming 
more  localized  and  far  less  copious.  The  chief  forms  are  as  follows: — 
The  small  or  miliary  papular  syphilide,  or  so-called  syphilitic  lichen,  is 
rare  and  precocious,  and  is  characterized  by  collections  of  conical,  shotty 
])apules,  the  size  of  a  pin's  head,  in  consequence  of  the  development  of 
the  syphilitic  tissue  especially  around  the  follicles.  They  tend  to  collect 
in  groups.  Lai-ge  papules  may  be  present,  and  many  of  the  miliary 
papules  may  become  tipped  with  pus.  This  kind  of  syphilitic  erup- 
tion is  indistinguishable  in  appearance  from  a  simple  or  scrofulous 
lichen.  The  large  or  lenticular  papular  syphilide,  or  so-called  si/pJiilitic 
psoriasis,  is  very  common,  and  consists  of  circular  or  oval,  flattened,  dull- 
I'ed,  indolent  papules,  usually  discrete,  but  occasionally  fused  into 
patches,  with  very  few  scales  as  a  rule,  and  in  size  from  a  split  pea  to  a 
sixpence.    Occasionally  the  papules  are  disc-like  (nummular  papular 
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syphilide)  or  circinate,  especially  about  the  face  ;  or  moderately  scaly,  and 
then  more  closely  resembling  ordinary  psoiiasis.  The  site  on  which  they 
occur  modifies  their  aspect ;  for  example,  about  the  forehead  and  hairy 
parts  they  become  eroded  and  slightly  crusted  {pafulo-crustitial  syphitide), 
in  hairy  parts  often  warty  (vegetatifig  or  framhoesioid)  ;  on  vascular 
mucous  or  muco-cutaneous  and  other  moist  situations,  as  beneath  folds 
of  skin,  in  flexures  of  joints,  interdigital  clefts,  about  the  prepuce  and 
labia,  or  perineum  and  anus,  they  become  soft,  auto-inoculable  masses, 
exuding  a  viscid  secretion  (viucous  tubercles  or  condylomata  lata)  ;  about 
the  coiners  of  the  mouth  and  between  the  toes  they  get  fissured  and 
ulcerated  ;  in  the  mouth  they  are  soddened  and  silvery-looking  {mucous 
patches)  ;  and,  lastly,  in  the  thick  skin  of  the  palms  and  soles  the  out- 
lines of  the  papules  are  often  lost,  and  the  er'uption  closely  simulates 
chronic  eczema  or  psoriasis.  In  diagnosing  these  papular  syphilides 
from  psoiiasis,  it  must  be  remembered  that  syphilis  is  almost  invariably 
acquired  in  adult  life,  and  in  the  relapses  the  eruption  is  less  symmetri- 
cal and  copious  and  more  localized,  and  may  change  its  type  ;  whereas 
psoi'iasis  may  evolve  for  the  fii'st  time  at  any  age,  but  often  begins  in 
childhood  and  recurs  throughout  life.  Psoriasis  is  also  often  hereditary, 
whilst  the  papular  syphilides  inherited  do  not  occur  after  the  first, 
eighteen  months.  Psoi-iasis  affects  especially  the  extensor  surfaces  of 
the  limbs,  such  as  the  elbows  and  knees,  also  the  scalp  and  buttocks ; 
papular  syphilides  favour  rather  the  flexor  surfaces  of  the  limbs  ;  in 
both,  however,  the  eruption  may  encii'cle  the  limb  or  stud  the  trunk. 
Psoriasis  papules,  arising  as  they  do  from  papillary  hypertrophy,  are, 
as  a  rule,  rather  the  more  elevated,  in  consequence  of  the  notable 
accumulation  of  silvery  scales,  which,  when  detached,  expose  bleeding 
points  ;  syphilitic  papules,  which  are  formed  by  deposition  of  special 
cell-gi'owth,  rarely  have  very  many  scales,  and  there  are  no  bleeding- 
points  to  be  seen  unless  the  surface  is  forcibly  injured.  Syphilitic 
papules  frequently  have  a  dull-red,  coppery,  or  raw-ham  tint,  dis- 
tinguishable in  many  cases  from  the  less  sombre  hue  of  psoiiasis;  and 
again  they  often  present  a  multiformity  of  aspect  in  different  parts  of  the 
body.  It  must  also  be  remembered  that  relapsing  papular  syphilides 
are  sometimes  annular.  In  making  a  diagnosis,  then,  too  much  stress  must 
not  be  laid  on  any  one  character,  but  the  featui'es  and  history  of  the  erup- 
tion must  be  considered  in  their  totality.  On  the  palms  and  soles  a  papu- 
lar or  relapsing  syphilide  may  occur  asymmetiically ;  whilst  eczema 
and  psoriasis  in  these  regions  are  symmetrical,  and  almost  invariably 
associated  with  disease  elsewhere.  The  papules  of  lichen  planus  are 
frequently  mistaken  for  syphilis  by  those  not  acquainted  with  their 
peculiar  characteristics.  The  vesicular  syphilide  in  the  acquired  disease 
is  only  a  curiosity.  Pustular  syphilides  ai'e  more  common,  but  still 
rather  rare,  and  they  are  conveniently  arranged  as  follows : — The  acnei- 
form  syphilide  is  the  pustular  development  of  the  miliary  papular  erup- 
tion, and  frequently  co-exists  with  it.  The  shotty,  coppery,  conical 
papules  are  surmounted  by  a  little  collection  of  pus,  Avhich  dries  into  a 
crust  or  scale,  and  some  pit-like  scars  result.  They  are  wide-spread  at 
first,  bnt  more  localized  in  relapses,  for  example,  about  the  forehead. 
The  eruption  has  to  be  distinguished  from  acne  cachecticorum,  acne 
varioliformis,  and  potassium  iodide  acne.  The  varicelliform  and  varioli- 
form, syphilides  have  a  somewhat  greater  proportion  of  pus  present,  and 
must  be  distinguished  from  vaiioloid  and  variola,  and  some  are  pem- 
phigoid eruptions.     The  impetiginous  and  ecthymatous  syphilides  are 
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larger,  and  simulate  a  discrete  pustular  dermatitis,  as  from  scabies  and 
phtheiriasis.  A  coppery  infiltrated  base  is  to  be  made  out,  and  in  cachec- 
tic subjects  considerable  scarring  may  result.  The  early  forms  are 
superKcial,  but  the  relapsing  later  phases  affect  the  skin  more  deeply, 
and  much  ci'usting  results,  so  that  as  the  ulceration  extends  peripherally, 
adding  fresh  layers  of  ci'ust  from  below,  a  limpet-like  compound  crust 
is  built  up,  of  very  characteristic  appearance.  To  tliis  the  term  rupia  is 
applied.  An  eruption  like  ordinary  pemphigus  has  been  described  in 
acquii-ed  syphilis,  but  is  very  rare  indeed.  Most  bullous  forms  are 
rather  of  an  ecthymatous  type.  There  is  further  a  rare  pigmentary 
syphilide,  closely  simuhiting  a  small-patterned  leucoderma,  occurring 
about  the  neck  of  women  in  the  secondary  period.  Tuhercidar  ovnodular 
syphiliden  are  common  between  the  second  and  seventh  years,  but  after 
that  get  less  frequent.  There  is  usually  a  marked  cachexia  present. 
They  occur  as  more  or  less  rounded,  circumscribed,  firm  or  hard,  pain- 
less and  indolent,  coppery  or  livid  nodules,  involving  the  skin  pretty 
deeply,  and  in  size  from  a  pea  to  a  large  bean.  They  may  be  smooth 
and  shining,  or  occasionally  slightly  scaly  or  crusted  over,  and  they 
evolve  in  crops  in  the  neighbourhood  of  pre-existing  ones,  which  resolve, 
so  that  they  appear  to  wander.  They  may  be  disci  etc,  oi'  grouped  in 
highly  characteristic  crescentic  serpiginous  forms.  They  affect  chiefly 
the  face,  the  bottom  of  the  neck,  and  behind  the  sternal  and  gluteal 
regions.  The  nodules  may  break  down  into  ulceration,  and  in  cachectic 
subjects  this  is  deep,  and  may  destroy  the  nose,  for  instance.  In  other 
pai'ts  deforming  cicatricial  bands  result.  In  mass  they  may  closely 
simulate  lupus  vulgaris,  and  the  name  syphilitic  lupus  has  been  applied. 
The  diagnosis  is  sometimes  almost  impossible  ;  but  as  a  rule  lupus 
nodules  are  a  brighter  red  ;  the  apple-jelly-like  appearance  is  detected 
in  the  smaller  ones ;  and  the  grouping  does  not  assume  the  reniform 
outline.  Gumma.ta  rarely  occur  before  the  third  year,  and  usually  much 
later.  Their  favourite  sites  are  the  scalp,  face,  and  extremities  about 
the  joints.  Usually  they  are  few  in  number.  They  are  isolated,  elastic, 
freely  movable  swellings,  and  circumscribed,  unless  when  involving  a 
part,  such  as  the  lip,  whei^e  the  connective  tissue  is  loose.  Tlic  supei- 
ticial  parts  of  the  skin  may  become  gradually  implicated ;  and  an  ulcer, 
with  a  foul,  uneven  base,  and  steep  punched-out  edges,  results  Such 
multiple  ulcers  are  not  uncommon  about  the  upper  third  of  the  leg. 

With  regard  to  the  diagnosis  of  the  syphilides  generally,  it  must  be 
pointed  out  that,  though  they  present  such  a  diversity  of  form,  they  have 
certiiin  family  characteristics.  Their  slow  evolution  and  indolent 
character  is  associated  with  the  absence  of  marked  itching  as  a  rule.  A 
dull  reddish-brown,  raw-ham,  or  coppery  colour  usually  characterizes 
them.  The  eruption  tends  to  be  grouped  in  a  circular  oi'  crescentic 
manner,  more  especially  in  relapses ;  but  it  must  not  be  forgotten  that 
the  I'inged  form  of  eruption  is  seen  in  many  other  skin-affections. 
Sypliilides  exhibit  a  polymorphism,  that  is,  the  coincidence  of  several 
phases  of  eruption.    They  also  have  their  favourite  sites. 

Tke.VI'MENt. — The  constitutional  treatment  for  syphilis  has  been 
already  considered  in  this  work,  and  Ave  only  refer  here  to  the  local 
measures  required.  The  erythematous  and  widespread  papular  erup- 
tions may  be  treated  by  the  application  of  dusting  powders,  or  a  lotion 
of  calamine,  oxide  of  zinc,  and  black  wash.  To  localized  non-ulcerating 
syphilides  mild  mercurial  salves  may  be  applied.  Where  ulceration 
exists,  the  crusts  must  be  removed,  and  the  surface  cleansed  and  healed 
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by  iodide  of  starch  paste,  iodoform  applications,  mercurial  plaster, 
simple  healing  remedies,  or  local  mercurial  fumigation.  Condylomata 
require  great  cleanliness,  and  dusting  with  calomel,  mixed  with  mag- 
nesia or  oxide  of  zinc  and  starch.  Resorcin  and  ictliyol  have  been 
recommended  as  useful  applications  for  condylomata. 

VIIT.    Hypertrophies   and  Atrophies. 

In  this  class  are  included  those  diseases  which  are  characterized  by  an 
increase  or  diminution  in  the  size,  or  in  the  quantity,  of  the  normal 
elements  of  the  skin.  They  comprehend  xeroderma  and  ichthyosis,  keloid, 
fibroma  and  dermatolysis,  morphma  and  scleroderma,  callositas,  clavus  or 
corn,  verruca  or  wart,  atrophia  cutis,  and  strice  et  maculce  atrophicce. 
Only  the  more  important  of  these  will  be  considered  here. 

Ichthyosis  is  a  congenital  structural  and  functional  disease  of  the 
skin;  presenting  much  diversity  of  appearance  according  to  its  severity ; 
involving  the  greater  part  of  the  body,  except,  as  a  rule,  the  great 
flexures,  face,  genitals,  and  palms  and  soles.  Though  to  be  considered 
congenital,  it  does  not  become  apparent  in  the  great  majority  of  cases 
till  after  the  first  few  months  of  life.  In  the  mildest  forms  the  extensor 
aspects  of  the  thighs  and  upper  arms  are  roughened  by  the  plugging  of 
all  the  follicles  by  exuvite — an  appearance  very  similar  to  that  seen  in 
keratosis  pilaris.  In  another  very  mild  phase,  known  as  xeroderma,  the 
skin  generally  is  dry  and  harsh,  shiny  or  roughened,  and  dirty-looking 
from  the  absence  of  sebaceous  and  sweat  secretions.  This  condition  is 
worse  in  cold  weather,  and  when  inflamed  simulates  an  eczema.  In  a 
somewhat  exaggerated  condition  of  this  foi'm  the  cuticular  scales  are 
parcelled  out  in  little  lozenge-shaped  areas,  and  these  plates  show  a 
tendency  to  adhere  only  by  their  central  parts.  In  more  severe  cases 
the  skin  gets  thickened,  and  the  plates  more  and  more  deeply  marked 
out  and  like  mother-o' -pearl  (ichthyosis  nacree  vel  nitida).  When  the 
jaapillae  are  much  enlarged  there  is  a  considerable  accumulation  of 
I'agged  epithelium,  and  probably  entangled  inspissated  sebum  and  much 
dirt,  so  that  lai^ge  horny  or  mudlike  masses  may  project  from  the  skin, 
and  to  these  various  phases  the  terms  I.  cornea,  hystrix,  and  hystricimus 
have  been  applied.  Most  fanciful  names  have  been  applied  in  popular 
language,  such  as  man-fish,  porcupine-man,  serpent-skin,  &c.  Ichthyosis 
is  often  hereditary ;  it  persists  throughout  life  ;  and  is  incurable.  It 
may,  however,  be  much  ameliorated,  and  kept  in  check. 

Treatment. — In  mild  forms  of  ichthyosis  the  inunction  of  lubricants, 
such  as  vaseline  or  lanoline,  glycerine  of  starch,  or  glycerine  and  water, 
suftices.  In  cases  where  much  epithelial  and  other  dehris  accumulate,  the 
masses  must  be  removed  by  prolonged  alkaline  baths  or  strong  alkaline 
lotions,  and  then  oily  substances  or  mild  stimulants  applied  beneath. 

Fibroma  or  Molluscum  fibrosum  is  an  affection  of  the  skin  in  which 
there  is  a  special  tendency  for  the  connective  tissue  to  hypertrophy  and 
outgrow.  There  is  some  doubt  as  to  whether  the  connective  tissue 
around  the  sebaceous  glands  or  the  nerves  is  not  specially  involved. 
The  growths  commence  as  little  soft  tumours,  and  as  they  increase 
assume  all  sorts  of  shapes,  and  grow  to  a  large  size.  They  may  be 
sessile  or  pedunculated,  smooth  or  corrugated,  flaccid  or  tense  and  elastic, 
normal  in  colour,  or  livid  or  darkly  pigmented.  Old  growths  may  ulcerate. 
When  single  they  usually  come  under  the  care  of  the  surgeon  ;  but  occa- 
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sionally  they  develop  in  crops  and  in  large  numbers  over  the  body. 
Cases  of  the  latter  class  begin  early  in  life  and  progress,  and  the  subjects 
often  have  a  stunted  mental  and  physical  development.  Fibroma  has 
been  noticed  in  several  members  and  in  several  generations  of  a  family. 
The  tumours  consist  of  fibrous  tissue  in  various  stages  of  active  develop- 
ment and  condensation. 

Treatment. — The  evolution  of  these  growths  cannot  be  prevented  ; 
but  if  a  tumour  is  a  source  of  annoyance  it  may  be  removed  by  the  knife 
or  by  ligature. 

Dermatolysis  is  a  closely  allied  affection,  in  which,  however,  the  whole 
thickness  of  the  skin  hypertrophies  and  hangs  in  folds. 

Scleroderma  and  Morphoea  are  here  classed  together,  because  in  this 
■countiy  tliey  are  believed  to  be  respectively  the  diffuse  and  the  circum- 
scribed form  of  the  same  affection.  To  understand  the  different  phases 
of  the  disease,  it  is  necessary  to  appreciate  the  fact  that  a  process  of 
jitrophy  of  the  connective  tissue  and  other  structui-es  may  take  place 
from  the  outset,  or  may  follow  varying  degrees  of  hyperplasia.  These 
changes  disturb  the  vascular  supply,  the  pigmentation,  and  the  nerve 
functions  of  the  parts.  MorpJioea,  in  its  most  typical  aspect,  commences 
as  a  circumscribed  pigmented  or  rosy  macule,  in  size  fx'om  that  of  a 
linger-nail  to  the  palm  of  the  hand.  The  skin  of  this  patch  becomes 
gradually  denser  from  the  increase  and  condensation  of  connective 
tissue  ;  often  somewhat  depressed,  until  it  cannot  be  pinched  up  ;  and 
paler,  wliilst  enlarged  venules  are  seen  to  course  here  and  there,  and  the 
white  alabaster-looking  centre  is  surrounded  by  a  delicate  lilac  halo  of 
congestion  (M.  lardacea) .  This  condensation  of  tissue  interferes  further 
with  the  already-disordered  nutrition  of  the  part,  and  the  cuticle  some- 
times tends  to  separate.  There  is  more  or  less  antesthesia,  with  cessation 
of  sweat  and  sebaceous  secretion,  and  blanched,  or  absence  of,  hair. 
Occasionally  the  hyperplasia  of  connective  tissue  is  sufficient  to  raise 
the  part  up  into  nodules  and  large  lumps  (M.  tnherosa).  These  hyper- 
trophic phases  may  be  succeeded  by  an  atrophic  process  (ili.  atrophica)  ; 
or  the  atrophy  may  be  the  chief  feature  from  the  first,  and  then  a  shiny, 
smooth,  shrunken,  circumscribed  area  of  skin  presents  itself.  Very 
considerable  pigment-disorder  often  exists.  There  may  be  only  a  single 
morphcea  patch  ;  or  several  or  considerable  numbers  arising  in  succession 
over  the  body,  and  more  or  less  confluent,  thus  appi-oacliing  the  scleroder- 
matous condition.  They  tend  to  assume  the  rounded  form,  but  often  are 
irregular  in  shape,  or  in  the  form  of  bands.  The  sites  mostly  att'ected 
are  the  base  of  the  neck  and  adjoining  portions  of  the  thorax,  the  sub- 
mammary I'Cgions  and  abdomen,  the  f  oi-ehead,  and  the  proximal  segments 
of  the  extremities.  Morphoea  occurs  mostly  in  the  young  or  in  early  middle 
life,  and  in  females.  Often  no  cause  can  be  made  ou.t,  but  many  cases 
are  associated  with  marked  debility,  and  vaidous  cii-cumstances  point  to 
a  neurotic  origin  ;  for  instance,  the  occasionally  marked  relation  between 
the  disti'ibution  of  the  patches  and  of  cutaneous  nerves,  as  in  morplia?a  and 
herpes  of  the  first  division  of  the  fifth  nerve.  Scleroderma,  or  "  the  hide- 
bound disease,"  is  still  rarer  than  morphoea,  and  ditt'ers  from  the  latter 
in  being  characterized  by  the  diffuse  hardening  and  stiffening  of  a  large 
surface,  so  that  the  skin  feels  cold  and  shrunken  and  tightened  on  the 
underlying  parts.  It  is  sought  in  England  to  connect  the  morphcea,  in 
which  one  circumscribed  patch  appears,  with  scleroderma,  in  which  the 
whole  body  is  involved.  In  the  diffuse  forms  tlie  atrophic  process  is 
predominant.    Scleroderma  may  set  in  acutely  after  a  chill  or  an  attack 
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of  rheumatism,  and  rapidly  involve  the  greater  part  of  the  body,  or 
only  a  limited  region,  as  the  hands  and  foi'earms  or  lower  extremities^ 
but  at  other  times  it  has  an  insidious  onset  and  chronic  course.  It 
usually  begins  in  the  situations  just  mentioned,  or  about  the  nape  of  the 
neck.  As  in  morphcea,  the  subcutaneous  tissues  and  even  the  bones  may 
be  involved  in  the  disturbance  of  nutrition.  Mvich  deformity  may  I'esult 
from  the  drawing  down  and  fixing  of  the  eyelids  and  lips,  and  the 
impairment  of  motion  about  the  joints.  Sclerodei-ma  occurs  most 
frequently  in  young  and  middle-aged  women  ;  and  tends  as  a  rule  to 
disappear  spontaneously,  like  morphcea,  after  a  number  of  years. 
Sclerema  neonatorum,  is  a  somewhat  similar-looking,  though  probably 
distinct  generalized  affection,  occurring  in  newly-born  children,  and 
ending  fatally  as  a  rule.  It  seems  to  be  due  to  a  setting  of  the  fat,  and 
a  peculiar  kind  of  oedema. 

Treatment. — The  patient  should  be  made  to  live  under  the  healthiest 
possible  conditions.  Internally  cod-liver  oil,  ferruginous  and  mineral 
acid  tonics,  phosphorus  and  strychnine,  are  called  for;  whilst  externally 
warm  bathing,  with  shampooing,  the  infriction  of  bland  oils,  and  the 
continuous  current  do  most  good  in  I'estoring  the  nuti'ition. 

Atrophia  cutis  occurs  as  a  secondary  condition  in  many  affections, 
such  as  syphilis,  and  alopecia  areata ;  but,  with  the  exception  of  senile 
atrophy,  in  which  the  loss  of  the  subcutaneous  fat  brings  about  a 
wrinkled  shrivelled]  condition,  it  is  rare  as  a  primary  change.  It  would 
seem  to  be  primary,  however,  in  scleroderma  and  some  cases  of  morphcea. 
There  is,  further,  a  rare  affection  occurring  in  lanceolate  stripes  and 
rounded  spots,  closely  simulating  the  lines  of  pregnancy,  and  named 
linear  and  muscular  atrophy.  It  occurs  in  groups  and  parallel  lines,  chiefly 
about  the  hips  and  thighs,  the  axillfe  and  upper  arms,  and  above  the 
knees.  The  affected  parts  are  depressed,  livid  or  like  mother-o'-pearl, 
glistening  and  smooth,  or  i-eticulated.  A  primary  hypera?nnc  stage  has 
been  described.    The  cause  of  the  condition  is  unknown. 

IX.     NlOW  FOKiMA'J'lOXS. 

Under  this  heading  are  included  the  heterologous  neoplasmata  of  the 
skin,  namely,  cancer,  rodent  ulcer,  sarcoma,  lym-phadenoma ,  and  lupus. 
These  diseases  are  all  chronic,  and  the  newly-formed  tissue  has  a  constant 
tendency  to  invade  fresh  j-egions,  to  break  down  into  iilceration,  and  in 
most  cases  ultimately  to  destroy  life.  We  shall  only  discuss  here  lupus, 
as  the  others  come  within  the  province  of  surgical  woi-ks. 

ILupus  is  a  non-contagious,  chronic,  probably  non-hereditary  disease 
of  the  skin  and  some  adjoining  mucous  membranes,  characterized  by  the 
formation  of  a  new  small-celled  growth  in  the  meshes  of  the  cutis, 
resembling  that  of  syphilis  and  leprosy,  tending  to  spread  peripherally, 
but  not  very  deeply,  by  infection  of  neighbouring  cells,  and  to  undergo 
an  atrophic  or  destructive  process,  leaving  scars.  Lupus  is  believed  by 
many  to  be  a  foim  of  tuberculosis,  and  tnberc.le-lacilli  have  been  found 
in  connection  with  it.  Two  forms  of  lupus  are  described,  namely,  L. 
erythematosus,  which  Kaposi  regards  rather  as  an  inflammatory  affection  ; 
and  L.  xulgaris.  Lupus  most  frequentlj^  attacks  females  ;  is  associated 
with  evident  signs  of  struma  in  a  great  many  cases  ;  and  genei'ally  the 
subjects  of  it  have  an  enfeebled  constitution  and  a  bad  circulation. 
Lupus  vulgaris  develops,  as  a  rule,  in  childhood  or  youth  ;  whilst  the 
rarer  L.  erythematosus  commences  latei",  namely,  in  early  adult  life. 
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Lupus  erythematosus  and  L.  sehaceus  or  acueiform  lupus  may  have  an 
insidious  beginning  as  a  local  seborrhcea,  or  apparently  a  patch  of 
erythema.  The  j^eculiar  feature  is  that  the  I'ed,  raised,  spreading  border 
is  studded  with  the  dilated  openings  of  the  sebaceous  ducts  ;  which  in 
their  turn  are  plug'ged  with  epithelial  debris  and  inspissated  sebum  ; 
whilst  the  older  central  parts  of  the  patch  atrophy  and  leave  faint 
scars.  8uch  patches  may  be  few  in  number,  reach  a  considerable  size, 
and  fuse  together  to  cover  a  large  area.  In  rarer  cases  smaller  fZi'.sc-like 
patches  develop,  often  in  great  numbei's,  and  sometimes  acutely.  L. 
erythematosus  occurs  with  especial  frequency  about  the  face,  ears,  scalp, 
hands,  and  genitals ;  more  rarely  on  the  feet ;  and  occasionally  moi'e 
widely.  Over  the  cheeks  and  nose  a  very  characteristic  fusing  of  patches 
takes  place,  to  form  what  is  known  as  "butterfly  lupus."  L.  vulgaris 
presents  itself  in  many  aspects.  The  mildest  form  is  a  chronic  erythema- 
like spreading-  eruption,  which  has  a  dry,  gelatinous  aspect,  and  atrophies 
in  the  centre.  It  occurs  on  i-egions  similar  to  those  aifected  in  L.  eiythe- 
matosus,  and  is  almost  indistinguishable  from  the  latter  disease,  save  for 
the  absence  of  the  implication  of  the  glands.  L.  vulgai'is  more  commonly 
makes  its  appearance,  however,  as  little,  semi-transparent,  grey,  glisten- 
ing, soft  nodules,  imbedded  in  the  skin.  They  have  a  close  resemblance, 
in  appearance  and  structure,  to  true  miliary  tubei'cles,  but  do  not 
undergo  the  same  early  caseation.  The  "  tubercles  "  grow  in  size,  or 
become  confluent,  so  as  to  form  lai'ger  red  Jiodules,  and  then  the  jelly- 
like aspect  is  genei'ally  masked  by  the  congestion  present.  The  surface 
then  becomes  glazed,  A\rinkled,  and  it  exfoliates  {L.  e.rfoliafivus).  In 
chronic  cases  the  skin  is  occupied  by  much  lumpy  growth,  which  projects 
very  considei-ably  above  the  surface,  or  the  patch,  like  other  chronically 
congested  areas,  is  the  seat  of  papillary  hypertrophy  (L.  hijperfrophicus). 
Where  the  new  growth  isMn  any  quantity  it  tends  to  break  down  into 
ulceration  (L.  exulcerans  ov  exedens,  as  distinguished  from  L.  non-exedens) . 
The  ulceration  does  not  tend  to  go  deeplj^  like  rodent  ulcer,  except  in 
rare  cachectic  cases,  but  in  severe  cases  the  cartilages  of  the  nose  and 
ears  may  be  destroyed,  very  extensive  and  deforming  cicatrices  being 
left.  Lupus  spreads  in  a  characteristic  chronic  way,  by  the  foi-mation 
of  fresh  nodules  of  new  growth  at  the  periphery,  whilst  the  central 
older  parts  atrophy,  often  without  ulceration,  and  leave  a  scar.  Conse- 
quentlj'  the  serpiginous  form  assumed  reminds  one  stroTigly  of  the 
tubercular  syphilides.  Where  ulceration  occurs  in  these  spreading 
forms  the  ulcer  is  covered  by  a  crust,  and  advances  pari  passu  with  the 
jiew  growth.  The  erythema-like  foims  of  lupus  manifestly  have  to  be 
distinguished  from  chronic  forms  of  erythema,  and  mild  inflammations, 
such  as  tinea  circinata,  seborrha?a,  &c.  The  implication  of  the  sebaceous 
glands,  and  the  atrophic  process,  however,  are  very  characteristic.  Lupus 
vulgaris  has  to  be  carefully  distinguished  from  tubercular  syphilis,  but 
the  diagnosis  is  not  difficult  as  a  rule. 

TuEATJiENT. — Soothing  applications,  such  as  vaseline,  oxide  of  zinc 
and  calamine  lotion,  or  oleate  of  zinc  or  bismuth,  should  be  employed  in 
lupus  ei-ythematosus,  especially  when  it  is  actively  spreading.  If  these 
fail,  collodion  or  solution  of  subacetate  of  lead  may  be  painted  on,  and 
when  quiescent,  many  practitioners  recommend  the  application  of  resol- 
vents and  stimulating  i-emedies,  such  as  iodine,  mercurial  plaster,  soft 
soap,  or  tar.  A  mixture  of  egg  and  vinegar,  or  one  of  salicylic  acid,  pyro- 
gallic  acid,  and  flexible  collodion,  have  also  been  Avell-spoken  of.  Finally, 
scarification  is  resorted  to  occasionally.    In  lupus  vulgaris  also  soothing 
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measures  are  called  for  in  irritable  and  active  phases  of  the  disease ; 
but  when  quiet  the  soft  nodules  should  be  removed  or  destroyed  by 
means  of  a  sharp  spoon,  gouging  with  nitrate  of  silver  points,  or  the 
galvano-cautery.  A  variety  of  caustics  and  resolvents  are  also  used. 
Among  special  remedies  advocated  as  local  applications  may  be  mentioned 
perchloride  of  mercury,  lactic  acid,  a  combination  of  salicylic  acid  and 
creasote,  ichthyol,  and  the  application  of  cold  by  means  of  ice,  in  ordei" 
to  check  the  growth  of  bacilli.  Cocaine  may  be  used  before  and  after 
operations,  to  allay  pain.  If  there  is  much  foul  ulceration,  it  may  be 
cleansed  with  iodide  of  starch  paste.  Internally  cod-liver  oil  often 
effects  wonders,  and  efforts  must  be  made  to  build  up  the  health  in 
every  way  possible.  The  internal  administration  of  iodoform  has  been 
advocated  in  certain  forms  of  lupus. 

X.  Pigmentary  Changes. 

Melanoderma,  melanopathia,  or  melasma,  are  names  used  at  one 
time  or  another  to  denote  a  state  of  increase  of  pigment  in  the  skin.  An 
increased  deposition  of  pigment  occurs  in  a  variety  of  conditions.  Thus 
it  very  commonly  follows  on  any  continued  hyperaemia  of  the  skin,  as 
after  long  exposure  to  the  sun  or  a  fire,  and  is  especially  prone  to  ensue 
in  the  erythematous  inflammations,  in  syphilides,  and  in  lichen  planus. 
It  occurs  physiologically  in  pregnancy  and  dui-ing  menstruation ;  and  in 
cachectic  individuals  suffering  from  phthisis  and  cancer.  It  is  seen  about 
the  forehead  and  temples  of  debilitated  women  (chloasma  uterinum  et 
gravidarum'),  and  follows  occasionally  a  persistent  phtheiriasis  (so-called 
'  vagabond's  disease  ").  The  well-known  ephilides  or  freckles  are  usually 
excited  by  the  sun's  rays,  but  not  invariably.  In  some  affections,  in 
which  the  nerves  are  involved,  pigmentation  is  seen,  as  in  leprosy  and 
the  circumscribed  and  diffuse  forms  of  scleroderma.  This  brings  us  to 
notice  that  cases  are  on  record  in  which  intense  pigmentation  has 
followed  a  great  fright  and  mental  trouble.  Other  cases  of  widespread 
or  universal  pigmentation  occur  without  any  assignable  cause.  In  such 
cases  a  careful  study  must  be  made,  to  exclude,  if  possible,  disease  of 
the  suprarenal  capsules  and  neighbouring  sympathetic  nerves  (see 
Addison's  disease). 

Leucoderma  or  leucopathia  is  another  disturbance  of  pigmentation  of 
unknown  causation.  Here  there  is  not  only  increased  deposition  of  pig- 
ment, but  simultaneously  a  removal  of  pigment  from  circumscribed 
well-defined  oval  areas,  producing  a  very  striking  appearance.  It  occurs 
at  almost  any  age,  from  advanced  childhood  upwards,  and  in  either  sex, 
and  is  usually  very  widespread,  with  a  tendency  to  symmetry.  The  skin 
itself  is  structurally  unaffected,  and  its  functions  are  probably  normal. 
Brunettes  are  specially  subject  to  these  changes,  which  are  seen  in  spare 
and  often  debilitated  j^eople. 

XI.  Neurotic  Affections. 

Hypersesthesia  and  anaesthesia  have  been  already  discussed,  and  we 
need  only  refer  here  to  pruritus. 

Pruritus,  or  the  sensation  of  itching,  must  not  be  confounded  with 
the  disease  prurigo.  It  is  a  frequent  accompaniment  of  skin-diseases, 
especially  where  there  is  infiltration  about  the  nerves,  as  in  eczema ;  or 
external  irritation,  as  from  lice  or  the  itch-mite.    It  is  met  with  also 


PARASITIC  DISEASES  OF  THE  SKIN. 


1031 


in  a  general  and  most  intense  form  in  some  neurotic  states  not  well 
undei'stood ;  and  locally  about  the  vulva  or  anus,  from  irritating  dis- 
charges (diabetes),  thread-worms,  or  venous  congestion  (ha?morrhoidsJ. 

TiiKATMENT. — This  will  be  as  various  as  the  cause  of  the  itching, 
which  must  be  removed,  if  possible.  Lubricants  to  soften  harsh  skin ; 
sedatives,  as  hydrocyanic  acid  ;  stimulants  to  resolve  infilti'ation ;  and 
alkalies  are  chiefly  useful  in  relieving  this  symptom.  Cocaine  is  a 
valuable  sedative  in  many  cases ;  as  well  as  various  soothing  powders, 
vaseline  or  lanoline,  oi'  applications  containing  salicylic  acid,  boric  acid, 
or  carbolic  acid  in  certain  local  forms  of  pruritus. 

XII.  Pakasitic  Diseases. 

This  class  includes  all  the  affections  produced  by  the  various  animal  and 
vegetable  parasites  that  infest  the  human  skin.  We  shall  therefore  have 
to  describe,  firstly,  derinatozoic  affections,  namely,  phtheiriasis,  and  scabies, 
merely  mentioning  bug  and  flea-eruptions ;  and,  secondly,  dermatophytic 
diseases,  including  tinea  favosa,  tinea  trichophytina,  and  ti^iea  versicolor. 

I.  Dekmatozoic. — Fhtheiriasis,  pediculosis,  or  lousiness  is  the 
condition  due  to  the  presence  of  jiediculi  or  lice  about  the  body.  Three 
different  species  infest  the  human  subject — the  P.  capitis,  the  P.  vesti- 
menti  vel  corporis,  and  the  P.  pubis.  These  creatures  are  furnished  with 
powerful  legs,  and  a  proboscis  by  which  they  suck  up  blood  from  the 
skin,  and  so  set  up  irritation  and  various  forms  of  eruption.  The 
P.  capitis  iidiabits  the  hairy  scalp,  especially  the  occipital  region  in 
children  and  young  females,  and  sets  up  a  pustular  dermatitis,  formerly 
called  impetigo,  with  consequent  enlargement  of  the  related  glands. 
The  P.  pubis  or  crab-louse  is  mostly  localized  to  the  pubic  hair,  but  in 
some  long-standing  cases  may  be  found  clinging  to  the  hair  of  the 
armpits,  trunk,  and  limbs,  and  even  to  the  eyelashes  and  eyebrows. 
It  causes  unbearable  irritation,  but  little  inflammation  as  a  rule. 
The  P.  vestimenti  vel  corporis  infests  the  trunk  and  clothes  of  persons, 
especially  of  those  somewhat  advanced  in  years  and  of  debauched  habits. 
The  real  habitat  of  the  parasite  is  the  clothes,  especially  the  seams 
and  folds,  so  that  the  irritation  will  always  be  found  worse  on  those 
parts  of  the  body  where  the  clothes  press,  as  about  the  shoulders  and 
waist.  The  louse  inserts  its  proboscis  deep  into  a  follicle,  and  thence  a 
little  blood  wells  up  to  form  a  tiny  crust,  whilst  a  transient  hyperismic 
papule  or  urticai"ial  wheal  forms  around.  The  invitation  induces 
detei  mined  scratching,  so  that  many  papules  are  excoriated,  and  broad 
linear  excoriations  are  frequent.  In  cachectic  subjects  ecthyniatous 
pustules  form,  and  pigmentation  may  follow  in  old-standing  cases.  This 
disease,  once  called  prurigo  senilis,  must  not  be  confounded  with  true 
prurigo. 

Treatment. — Locally  mercurial  powders,  lotions,  or  ointments,  saba- 
dilla,  staphisagria,  sulphur,  and  carbolic  acid  are  veiy  effectual.  For 
the  hairy  scalp  crude  kerosene  oil,  or  two  grains  of  perchloride  of 
mercuiy  dissolved  in  an  ounce  of  dilute  acetic  acid,  destroy  the  lice  and 
the  nits  also.  When  this  has  been  effected  soothing  salves  must  be 
applied  to  allay  any  inflammation.  For  pediculi  pubis  vinegar,  ether, 
and  the  ether-spray  have  been  found  efficacious.  A  corrosive  sublimate 
bath,  of  about  half  an  ounce  to  thirty  gallons  of  water,  is  also  said  to  act 
very  efficiently  in  killing  all  the  pediculi.  Infected  clothes  must  be 
heated  to  at  least  200°  F. 
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Scabies,  or  the  Itch,  is  a  disease  due  to  the  presence  on  and  in  the 
skin  of  a  minute  parasite,  known  as  the  acarus  scabiei  or  itch-mite, 
which  is  just  visible  to  the  naked  eye  as  a  white  speck.  The  male  is 
the  smaller,  and  is  a  wanderer  on  the  surface ;  whilst  the  larger  impreg- 
nated female  tunnels  her  way  between  the  epidermic  layers,  and  there 
lays  at  intervals  twenty  or  more  eggs,  and  finally  ensconces  herself 
beneath  a  little  eminence  or  vesicle  at  the  end  of  the  tunnel  or  cuniculus, 
which  looks  like  a  miniature  mole-i'un.  These  cuniculi  are  linear 
tortuous  elevations,  a  few  lines  long,  and  present  black  dots  at  intervals. 
The  eggs  hatch  in  from  five  to  fourteen  days,  and  the  young  repeat 
their  parents'  history.  Besides  these  pathognomonic  cuniculi,  the  itch 
insect  excites  intense  itching,  increased  at  night,  both  at  the  seat  of 
burrowing  and  sympathetically  over  a  wider  area;  as  well  as  various 
degrees  of  dermatitis,  indistinguishable  from  eczema,  ecthyma,  boils, 
and  urticaria.  The  amount  and  severity  of  these  eruptions  depend  on 
the  age  and  state  of  health  of  the  patient,  and  the  duration  of  the  disease. 
The  acarus  favours  the  buttocks  and  feet  of  babies ;  the  thighs,  abdo- 
men, and  hands  (if  not  constantly  washed)  of  adults,  and  in  addition 
the  region  about  the  mammae  and  axillse  of  females.  The  face  is  very 
rarely  involved.  The  complaint  is  of  course  highly  contagious.  It 
must  be  distinguished  from  chronic  eczema,  prurigo,  and  phtheiriasis  at 
all  ages  ;  and  in  children  also  from  urticaria  papulosa. 

Treatment. — The  first  thing  to  be  done  is  to  order  a  prolonged  warm 
bath,  with  the  thorough  application  of  soap,  in  order  to  open  up  all  the 
tunnels,  and  then  the  wJiole  body  should  be  dressed  night  and  morning, 
for  three  or  four  days,  with  some  parasiticide  ointment,  such  as  a  mild 
sulphur  ointment.  After  the  second  bath  the  patient  will  be  cured. 
In  hospital  practice  a  stronger  parasiticide  is  often  used,  or  the  sulphur- 
bath,  and  the  cure  completed  in  one  visit.  The  balsam  of  Peru  and 
styrax,  and  mild  mercurial  salves  ai"e  very  efficient,  and  any  of  these 
may  be  used  without  a  preliminary  bath.  Various  other  remedies  are 
recommended,  such  as  hyposulphite  of  sodium,  naphthol,  &o.  When  the 
acari  and  their  eggs  are  killed  and  removed,  soothing  measures  should 
be  adopted,  in  order  to  control  any  inflammation  present. 

II.  Dermatophytic. — The  natural  history  of  the  several  moulds  or 
fungi  which  flourish  on  the  human  skin,  and  their  relationship  to  one 
another,  is  not  yet  placed  on  a  certain  basis,  but  the  three  here  con- 
sidered seem  to  be  distinct. 

Tinea  favosa  or  Favus  is  very  rare  now  in  England,  and  when  seen 
is  generally  met  with  in  foreigners.  It  is,  however,  somewhat  com- 
moner in  Ireland  and  Glasgow.  It  is  a  disease  of  dirty,  ill-nourished 
children ;  but  as  it  is  very  inveterate,  it  is  sometimes  met  with  in 
adults. 

Favus  is  characterized  by  the  development  of  a  fungus  (Achorion 
Schljnleinii) ,  rather  larger  on  the  average  than  the  trichophyton,  com- 
posed of  spores  and  branched  and  unbranched  mycelium  tubes,  termi- 
nating in  moniliform  chains,  which  ramify  in  the  epidermic  layers,  and 
especially  about  the  hair-follicles.  The  mass  of  the  fungus  and  the 
disintegrated  epithelium  and  sebum- form  small,  sulphur-yellow,  discoid 
crusts  or  cups,  with  a  peculiar  mousy  smell,  and  very  characteristic 
appearance.  They  leave  scars  eventually,  and  may  at  an  early  stage  be 
mistaken  for  pustules. 

The  hairy  scalp  is  the  most  frequent  site  attacked  in  tinea  favosa, 
but  the  skin  is  sometimes  implicated,  and  then  the  crusts  are  preceded 
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by  an  appearance  simulating-  T.  circinata.  to  be  presently  described. 
The  nails  may  also  be  involved,  and  rendered  opaque  and  brittle.  The 
•complaint  may  be  acquired  directly  from  animal.s  much  subject  to  it, 
namely,  mice,  rats,  cats,  and  canai'ics. 

Tinea  trichophytina,  or  Ringworm,  is  due  to  the  growth  in  the  skin 
and  its  appendages  of  a  somewhat  diiferent  funguscalled  the  trichophyton, 
which  consists  of  wavy,  smooth-margined,  transparent  mycelial  tubes, 
jointed  or  unjointed,  and  usually  unbranched,  tei-miiuiting  in  bead-like 
chains,  and  of  oval  or  round  spores,  about  half  the  diameter  of  a  red 
blood-corpuscle.  It  is  occasionally  contracted  from  animals.  The  affec- 
tion differs  in  appearance  as  it  attacks  the  hairy  scalp  {T.  trichophtjtina 
tonsurans),  the  general  body  surface  (T.  t.  circmata  and  so-called 
eczema  marginatum),  the  hairy  parts  of  the  face  (T.  sycosis),  and  the 
nails  (T.  t.  irngtiiwii).  In  hair  spores,  and  amongst  the  epidermic  cells 
of  the  nails  and  skin  mycelial  thi-eads  predominate.  T.  circinata  is  first 
noticed  as  a  small,  circular,  reddish,  elevated  spot,  of  the  size  of  a  split 
pea  or  larger,  which  becomes  slightly  desquamative,  and  is  attended  with 
great  itching.  As  the  spot  extends  at  its  periphery,  by  the  shooting  out  of 
the  fungus  amongst  the  cuticular  nnd  upper  rete  cells,  the  centre  clears 
up,  as  is  observed  in  the  fairy  rings  on  grass,  and  the  patch  becomes  a 
ring  which  may  increase  to  a  diameter  of  three,  four,  or  more  inches. 
T.  circinata  may  occur  on  any  part  of  the  body,  but  is  more  common  in 
those  parts  which  are  more  freely  exposed  to  the  contact  of  the  fungus, 
as  the  face,  neck,  backs  of  the  hands  or  wrist.  The  hairs  may  be  to 
some  extent  affected.  The  irritation  caused  by  the  growth  of  the 
fungus  may  not  be  confined  to  the  production  of  a  hyperfemic  patch, 
but  the  margin  sometimes  becomes  studded  with  papules,  vesicles,  or 
pustules,  and  then  crusts  foi'm.  This  brings  us  to  mention  that  occa- 
sionally, in  adults  mostlj-,  the  inflammatory  patch  looks  like  a  chronic 
eczema,  especially  about  the  upper  part  of  the  thighs,  the  buttocks, 
and  genital  regions  (so-called  eczema  marginatum).  In  warm  climates, 
where  the  fungus  flourishes  more  luxuriantly,  this  is  not  uncommon. 
Tinea  tonsurans  is  met  with  almost  exclusively  in  childi'en,  and  in 
those  who  are  pallid  and  "  lymphatic."  It  may  begin  on  the  general 
surface,  but  when  the  patient  is  brought  for  advice  there  are  usually 
several  isolated  or  confluent,  rounded,  ashy-grey,  scurfy  patches,  ovei' 
which  are  studded  swollen,  opaque,  and  exceedingly  brittle  stumps 
of  hair  full  of  spores.  Occasionally  the  diseased  haii-s  may  be  dis- 
seminated singly  or  in  little  groups  about  the  scalp.  The  fungus 
does  not  excite,  as  a  rule,  the  same  amount  of  inflammation  in  the  scalp, 
but  a  general  seboiTlioea  or  eczema  may  supervene  and  mask  the 
primary  mischief,  or  a  boggy,  infiltrated  condition,  known  as  Kerion, 
may  occur,  exuding  a  viscid  fluid,  and  turning  out  all  the  hairs.  Ring- 
worm of  the  hairy  scalp  is  an  invetei'ate  malady,  but  tends  to  die  out 
towards  puberty.  Tinea  sycosis  is  rare  in  England,  and  usually  begin.s 
as  T.  circinata,  and  as  the  hairs  become  affected  they  assume  an  appearance 
identical  with  that  seen  in  the  scalp.  The  only  point  to  be  mentioned  is 
that  a  ]>ustulai-  folliculitis  may  be  excited,  and  occasionally  severe  boil- 
like infianimations.  When  the  fungus  attacks  the  nails,  as  it  now  and 
then  does,  the}^  become  opaque,  brittle,  and  broken  up — T.  7ingnium. 
Usually  one  or  two  nails  ojdy  are  att'cctcd.  and  on  one  hand. 

Tinea  versicolor,  or  Pityriasis  versicolor  (formerly  called  Chlo- 
asma), is  caused  hy  the  growth  in  the  cuticle  of  the  microsporon  furfur 
fungus,  which  has  some  peculiarities,  inasmuch  as  the  mycelial  threads 
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end  in  aggregations  or  balls  of  spores,  which  are  very  characteristic. 
The  fungus  especially  selects  the  skin  of  the  chest  and  slioulder.s,  but 
in  long-standing  or  exceptional  cases  spreads  further  over  the  trunk, 
and  to  the  upper  segments  of  the  limbs.  The  eruption  consists  of  little 
shiny  or  furfuraceous  spots  or  discs,  very  faintly  elevated  as  a  rule,  of  a 
characteristic  fawn  or  darker  colour,  starting  about  the  hair-follicles, 
and  slowly  enlarging  to  join  other  spots  in  an  extensive  sheet  enclosing 
islands  of  normal  skin.  Tinea  versicolor  is  essentially  a  disease  of  the 
middle  period  of  life,  and  is  supposed  to  be  most  frequent  in  phthisical 
subjects. 

Treatment. — The  main  object  is  to  kill  the  fungus  by  parasiticides, 
when  all  secondary  inflammations  and  other  morbid  processes  cease. 
On  the  general  surface  this  is  easily  done,  because  the  fungus  is  super- 
ficially placed,  but  in  the  nails,  and  especially  the  hair-follicles,  the 
fungus  reaches  so  deeply  that  it  is  most  difiicnlt  to  get  any  parasiticides 
to  penetrate.  Mere  antiseptics  are  useless,  and  active  parasiticides  must 
be  used,  such  as  mercurials,  carbolic  acid,  sulphur  compounds,  thymol, 
or  chrysophanic  acid.  The  mechanical  removal  of  the  upper  layers  of 
the  skin  by  blistering  or  caustic  applications  is  sometimes  useful,  but 
the  thoi'ough  and  persistent  inunction  of  milder  remedies,  properly 
adjusted  to  the  age  of  the  patient  and  the  state  of  nutrition  of  the 
skin,  is  generally  effective.  The  hairs  should  be  extracted  if  sufficiently 
loose  in  the  follicles.  Proper  directions  must  be  given  to  ensure  that 
the  disease  is  not  kept  up  or  propagated  by  infected  towels,  brushes, 
linen,  &c.  Tn  inveterate  cases  which  are  localized  to  small  patches, 
kerion  may  be  excited,  and  the  hairs  so  removed.  A  hyposulphite  of 
sodium  solution  (5j  to  5j),  with  thorough  soap-washing,  is  usually 
sufficient  in  tinea  versicolor.    Resorcin  has  also  been  found  useful. 

XIII.  Affections  of  the  Glands  and  Appendages  of  the  Skin. 

The  glands  and  their  ducts  are  frequently  involved  in  the  skin-diseases 
which  have  already  been  desciibed,  and  either  share  in  a  general  atrophy 
or  hypertrophy,  or  become  the  special  seat  of  inflammatory  mischief,  by 
reason  of  the  rich  vascular  plexuses  surrounding  them.  Likewise  the 
hairs  in  their  follicles  and  the  nails  may  become  implicated.  We  intend 
here,  however,  to  direct  attention  only  to  primary  disturbances  of  these 
structures. 

Affections  of  the  sweat-apparatus. — The  sweat  may  be  diminished 
in  quantity  (anidrosts),  as  in  belladonna-poisoning  and  ichthyosis;  but 
as  an  isolated  symptom  this  is  rarely  met  with.  On  the  other  hand, 
excessive  sweating  (hyperidrosis)  is  common,  and  affects  the  body 
generally  in  the  sweating  stage  of  ague,  in  rheumatic  fever  and  pyemia, 
in  debilitating  conditions,  such  as  phthisis  and  cancer,  and  in  the  crises 
of  some  fevers.  Localized  sweating  occurs  in  some  paralyses  and  other 
nerve-lesions  ;  and  is  also  met  with  about  the  genitals,  the  axillae,  and 
palms  and  soles  of  certain  people,  causing  great  annoyance  on  account  of 
the  saturation  of  the  clothes,  the  irritating  effects  of  the  decomposing 
sweat,  and  the  fz-equent  development  of  a  penetrating  disagreeable  odour 
(hromidrosis) .  If  the  sweating  be  sudden  and  violent,  or  the  mouths  of 
the  follicles  be  closed,  the  retained  sweat  collects  temporarily  under  the 
cuticle  in  tiny  pellucid  vesicles  (sudamina  or  miliaria  alba),  which  must 
not  be  confounded  with  rare  cases  in  which  discrete  eczema  vesicles  stud 
an  erythematous  surface.    If  the  follicle  be  congested  at  the  same  time, 
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the  fluid  is  often  less  cleai^  and  alkaline,  and  the  prominent  feature  will 
be  a  red  soft  papule  (miliarvi  rubra,  or  prickly  heat).  On  the  palms 
and  soles  of  debilitated  and  neurotic  people,  the  sweat  sometimes  collects 
in  vesicles  imbedded  in  the  thick  skin,  accompanied  by  heat  and  painful 
tension  ;  these  may  become  raised  and  confluent  into  multilocular  bullee, 
while  the  skin  becomes  macerated,  but  the  affection  may  be  distinguished 
from  eczema  by  the  absence  of  a  raw  weeping  dermis.  This  dysidrods 
often  recurs,  and  is  occasionally  chronic.  There  is  a  difference  of  opinion 
as  to  whether  it  is  really  a  sweat-alfection,  a  pemphigus,  or  an  eczema. 
Lastl}^  the  sweat  under  some  conditions  becomes  coloured  {cliromidrosis) 
red  or  blue  or  black,  but  very  many  of  such  cases  are  impositions. 

Teeatmen  r. — Belladonna,  extei-nally  and  internally,  or  atropine,  has  the 
power  of  controlling  excessive  sweating;  and  occasionally  an  astringent, 
such  as  alum  or  oxide  of  zinc,  combined  with  an  absorbent  (starch 
powder),  and  an  antiseptic,  such  as  boric  or  salicylic  acid,  is  very  useful 
locally,  especially  where  a  strong  odour  exists.  It  is  found  in  the  latter 
case  that  the  smell  comes  from  the  decomposing  sweat  that  has  soaked 
into  the  wearing  apparel,  and  this  must  be  prevented  by  antiseptics  and 
frequent  change.  Where  debility  exists,  ferruginous  and  mineral  acid 
tonics  are  called  for.  A  calamine  and  oxide  of  zinc  lotion  is  pleasant  in 
miliaria ;  and  in  dysidrosis  belladonna  fomentations  afford  relief  in  the 
early  stages,  and  bland  lubi'icant  applications  later  on. 

Affections  of  the  Sebaceous  glands. — The  secretion  from  the 
sebaceous  glands,  and  its  passage  from  the  ducts,  may  be  sluggish  from 
general  debility  or  other  causes,  and  then  the  follicles  become  plugged 
and  congested,  so  as  to  form  little  conical  papules.  Such  a  condition  is 
seen  in  one  form  of  ichthyosis ;  and  on  the  outside  of  the  upper  arms 
and  the  thighs,  and  occasionally  in  other  parts,  in  children  of  a  phthisical 
habit  (keratosis  pilaris).  In  adults,  too,  after  pityriasis  rubx'a  or  idio- 
pathically,  a  siniilai'  state  of  things  is  met  with,  and  then  the  rough  file- 
like projections  are  tipped  with  a  black  speck  of  dirt  {licJien  jyilaris). 

Treatment. — Improve  the  general  health  where  necessary;  remove 
the  plugs  by  alkaline  baths  and  applications  ;  and  excite  to  healthier 
action  by  stimulants. 

Acne  is  an  extremely  common  disease,  which  begins  with  a  ver}' 
similar  plugging  of  the  sebaceous  follicles  {comedones),  but  then  acne  is 
a  definite  affection  associated  with  the  development  of  the  body  at 
puberty  and  some  years  afterwards.  In  those  disposed  to  the  eruption 
it  is  frequently  to  be  traced  at  this  period  of  life  to  dyspepsia,  debility, 
and  derangement  of  the  generative  oi'gans.  It  has  its  favourite  sites  on 
the  face,  and  about  the  shouldei's  and  chest.  The  sebaceous  plug  stimu- 
lates the  excitable  surrounding  vascular  plexus,  and  an  inflammatory 
papule  is  produced  {A.  papulosa),  which  may  pass  on  to  suppuration 
(A.  pnstnlosa)  and  leave  scars,  or  large  chronic  boutons  or  nodules  form 
{A.  indurata).  There  are  also  one  or  two  other  acneiform  affections  to 
be  noticed,  in  addition  to  acneiform  sypldlides.  Thus  an  eruption  indis- 
tinguishable from  acne,  with  the  exception  that  there  are  no  comedones, 
occurs  about  the  forehead  and  anterior  poi'tion  of  the  scalp  of  adults 
(^A.  varioliformis) .  Deep  pits  are  formed,  into  which  the  little  crusts 
sink.  It  is  thought  by  some  to  be  only  a  form  of  relapsing  acneiform 
syphilide.  Workei's  in  tar  sometimes  acquire  a  more  or  less  general 
acneiform  eruption ;  as  well  as  persons  taking  iodide  and  bromide  of 
potassium.  There  is  finally  a  general  acne  met  with  in  very  cachectic 
individuals  {A.  cachecticorum). 
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Treatment. — Where  the  affection  can  be  traced  to  a  drug,  or  to  tar,  or 
to  general  debility,  such  cause  must  be  removed.  In  the  acne  of  puberty 
any  dyspepsia,  constipation,  menstrual  irregularity,  or  debility,  must  be 
looked  to;  and  locally  the  comedones  should  be  extracted,  and  the  glands 
stimulated  to  healthier  action  by  sulphur  salves  and  lotions.  If  there  is 
much  inflammation,  the  temporary  employment  of  a  soothing  calamine 
lotion  is  necessary.  Ichthyol  may  be  employed  in  some  cases  with 
advantage. 

Rosacea  or  Acne  rosacea  is  an  affection  of  middle  life,  especially 
of  women,  and  in  the  latter  is  much  influenced  by  the  catamenia  and 
climacteric.  It  is,  however,  almost  invariably  associated  with  irritative 
dyspepsia.  The  face  flushes  from  any  emotion,  change  of  temperature, 
strong  wind,  contact  of  food  with  the  stomach,  or  sexual  excitement, 
until  the  flushing  becomes  almost  continuous.  The  skin  gets  more  and 
more  thickened  and  inflamed,  and  acneiform  papules  and  pustules,  with 
dilated  veins,  form  about  the  cheeks,  nose,  chin,  and  other  parts. 

Treatment. — If  the  eruption  is  very  angry,  a  calamine  lotion  may  be 
used ;  but  if  compai'atively  quiet,  a  stimulating  sulphur  salve  or  lotion 
may  be  applied,  to  resolve  infiltration,  and  give  a  better  tone  to  the 
vessels.  Ichthyol,  snhacelinic  acid,  and  other  special  remedies  are 
advocated  as  local  applications  in  the  treatment  of  this  disease.  We 
have  already  suggested  the  directions  in  which  to  look  for  the  selection 
of  internal  remedies. 

Seborrhoea. — When  the  sebaceous  glands  themselves  are  actively 
inflamed,  there  is  an  increased  production  of  sebum,  mixed  with  some 
inflammatory  products.  This  discharge  collects  on  the  surface  of  the 
skin,  and  if  there  be  much  stearin  or  margarin,  flakes  and  crusts  form,  but 
if  olein  be  in  excess  the  discharge  is  more  fluid  and  gi-easy.  Such  a 
condition  may  extend  over  a  considerable  area,  such  as  the  face,  scalp,  or 
genitals,  or  be  in  localized  patches.  The  surface  of  such  areas  is  generally 
reddened,  and  so  eczema  is  simulated,  especially  if  the  skin  become 
excoriated.  On  the  scalp  the  concreted  sebum  usually  adheres  to  groups 
of  hairs  in  asbestos-like  sheaths,  or  forms  substantial  fatty  scales  on  an 
ashy-grey  ground. 

Treatment. — Constitutional  remedies  (iron  and  cod-liver  oil)  are 
often  required  in  the  treatment  of  seborrhoea.  Locally  all  exudation 
must  be  removed  from  time  to  time  by  alkaline  or  oily  applications, 
such  as  an  alcoholic  solution  of  soap,  or  olive  oil,  and  in  the  intervals 
mild  stimulants  (mercurials,  sulphur,  carbolic  oil)  or  astringents  may 
be  inuncted.  If  there  is  much  inflammationj^bland  applications  are 
called  for. 

Milium  is  a  term  used  to  denote  the  plugging  of  the  glands  whilst  the 
ducts  i-emain  free.  It  occurs  as  little  white  papules,  the  size  of  pins' 
heads,  about  the  eyes,  and  the  .skin  must  be  pricked  with  a  lancet  to 
remove  the  contents. 

MoUuscum  sebaceum  vel  contagiosum. — This  is  a  disease  of  the 
children  of  crowded  courts  and  alleys,  and  more  rarely  of  adults  brought 
in  contact  with  them.  From  the  latter  circumstance,  and  because  several 
children  of  a  street  or  house  or  family  may  be  affected  in  succession,  it  is 
thought  by  many  to  be  contagious,  though  by  what  agency  is  obscure. 
The  little  growths  are  sessile  or  later  pedunculated,  rounded,  with  a 
semi-transparent  look,  and  an  aperture  on  the  summit,  through  which 
the  milky  or  inspissated  contents  may  be  exti'uded.  They  grow  from 
the  size  of  pins'  points  to  a  large  pea  or  bean,  or  e\en  much  lai'ger,  and 
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they  may  di'op  off  or  wither  away,  or  necrose.  They  come  out  in  crops 
over  a  long  period  ;  growjvery  slowly;  and  tend  to  disappear  spontane- 
ously. In  adults  thej^  have  been  of  universal  distribution  in  rare  cases. 
The  old  idea,  from  their  resemblance  to  a  compound  racemose  gland, 
was  that  they  are  due  to  a  hyperplasia  of  the  sebaceous  glands,  but 
later  investigations  point  to  their  origin  fioni  an  overgrowth  of  the 
rete. 

TREATMENT. — All  that  is  necessary  is  to  thoroughly  cTiucleate  the 
growth  with  the  tinger-nails. 

Sycosis  consists  in  a  simple  inflammation  fof  the  hair-follicles  and 
related  parts  of  the  hairy  portions  of  the  face,  antl  must  be  distinguished 
from  the  rai'C  Tinen  sycosis.  Pustules  are  formed  around  the  hairs,  and 
sometimes  there  is  considerable  confluence  and  induration.  The  disease 
is  veiy  obstinate,  and  pui'sues  a  chronic  course.  Its  causes  are  obscure, 
but  the  subjects  of  it  are  usually  deteriorated  in  health. 

Tkeatment. — The  hair  should  be  kept  cut  close  by  scissors  ;  all  crusts 
removed ;  and  soothing  applications,  such  as  the  oleates  of  zinc  and 
bismuth,  or  calamine  lotion,  be  kept  constantly  smeared  on.  Where 
much  induration  exists  resolvents  are  sometimes  useful.  In  some  cases 
beneflt  results  from  the  extraction  of  the  hairs.  Among  special  appli- 
cations I'ecommended  may  be  mentioned  resorcin,  ichthyol,  ointment  of 
oleate  of  copper,  and  certain  salve-soaps.  Any  impairment  of  the  general 
heahli  must  be  remedied,  and  tonics  given. 

Xanthelasma  is  a  disease  which  was  foi'inerly  considered  to  be  due 
to  an  affection  of  the  sebaceous  glands,  but  now  is  known  to  be  a  chronic 
inflammation  of  the  cutis,  and,  therefore,  does  not  properly  belong  to 
this  section.  It  is  characterized  by  the  formation  of  circumscribed, 
smooth,  soft  streaks  or  patches  (X.  pla7mm'),  or  papules  {X.  papnlatum), 
or  nodules,  composed  of  confluent  papules  (X.  titbetosnm),  presenting  a 
remarkable  lemon,  cream,  or  butt'-yellow  colour.  The  plain  patches  look 
like  chamois  leather  embedded  in  the  skin,  but  the  nodules  are  firmer, 
and  may  project  considerably.  Clinically  there  are  several  phases. 
X.  palpebrarum  is  a  fairly  common  aft'ection  of  the  middle  and  advanced 
pei"iods  of  life,  occurring  mostly  in  women,  and  sometimes  running  in 
families.  It  is  limited  to  the  eyelids,  and  begins  as  a  rule  about  the  left 
inner  canthus,  then  the  right,  and  eventually  involves  both  lids.  The 
subjects  of  this  complaint  sufl'er  often  from  sick-headaches  and  functional 
liver-disturbance.  X.  multiplex  is  a  I'are  aft'ection,  and  here  the  patches 
form  in  the  folds  and  creases  of  the  palms,  face,  neck,  ears,  scrotum,  penis, 
soles,  abdomen,  clef t  of  nates,  and  back.  The  eyelids  may  be  affected  or 
not.  Macules  have  also  been  found  in  the  mucous  membrane  of  the  mouth, 
lips,  tongue,  palate,  trachea,  bile-ducts,  and  other  parts.  This  general 
form  has  been  pi'eceded  most  commonly  by  pei'sistent  jaundice  fi'oni 
aTi  oi'ganic  cause,  or  by  diabetes.  Several  cases  ai-e  on  I'ccoid,  howevei',  iii 
which  there  was  no  jaundice,  but  the  disease  began  in  infancy  or  child- 
hood ;  and  in  the  case  of  two  brothers  and  a  sister  it  was  congenital, 
and  pi'obably  hereditary.  The  corium  is  the  seat  of  a  chi'onic  inflam- 
matory change,  in  which  the  young  cells  become  distended  with  oil.  In 
chi'onic  cases  the  cells  and  intercellular  matrix  become  organized  into 
a  new  growth  of  connective  tissue,  so  as  to  form  the  tuberose  eruption. 

Tke.\tment. — No  satisfactory  method  of  treatment  is  known,  thongli 
any  disfiguring  patches  may  be  removed  by  the  surgeon. 

Diseases  of  the  hair. — We  meet  with  an  excessive  gi-owth,  a 
deficiency   in   the  })roduction,  or  abnormal  falling  of    the  hair,  and 
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with  the  last  condition  is  usually  associated  structural  degeneration. 
Hyper-trichosis,  or  excessive  growth,  may  be  acquired  on  naturally  liairy 
parts,  or  on  regions  usually  free  from  growth  (as  the  face  of  women)  ; 
or  be  congenital  (hairy  moles).  Alopecia  signifies  all  forms  of  deficiency 
of  hair  or  baldness,  whether  congenital  or  acquired.  The  baldness  of 
old  age  (A.  senilis),  commencing  at  the  junction  of  the  scalp  with  the 
forehead,  and  on  the  vertex,  but  never  touching  the  temples,  is  associated 
with  atrophy  of  the  skin  and  glands.  Alopecia  prematura  comprises  a 
number  of  conditions,  and  may  be  brought  about  by  an  ill-nourishment 
of  the  hair-papillis  from  any  general  lowering  of  nutrition,  as  in  syphilis, 
fevers,  or  the  puex'peral  state  ;  or  from  local  disease,  such  as  lupus, 
morphoja,  eczema,  psoriasis,  and  seborrhoea.  There  is  also  a  common 
affection  (^4.  areata,  vel  circumscripta.),  seen  most  frequently  in  female 
ohildren,  but  met  with  at  all  ages.  The  scalp  is  generally  the  seat  of  the 
loss  of  hair,  though  other,  especially  hairy  parts,  may  be  involved,  and 
even  the  whole  body.  It  is  thought  to  be  due  to  a  troplio-neurosis,  and 
commences  by  the  more  or  less  sudden  formation  of  one  or  several 
blanched,  smooth  and  glossy,  sharply-defined  patches,  either  absolutely 
bald,  or  studded,  especially  about  the  margins,  with  a  few  stiimps,  which 
must  not  be  confounded  with  ringworm  hairs.  These  stumps  are  very 
characteristic,  presenting  an  atrophied  root,  and  a  club-shaped  free  end. 
The  bald  patches  may  coalesce,  recover,  and  recur,  and  the  affection  as 
a  whole  pursues  a  very  chronic  course.  It  is  seen  occasionally  in  more 
than  one  member  of  a  family.  Canities,  or  a  state  in  which  grey  hair  is 
formed,  may  be  hereditary  or  a  senile  change,  or  may  follow  great  mental 
distress,  neuralgia  and  other  nerve-disorders  ;  it  is  also  seen  in  tufts  in 
leucoderma,  and  in  alopecia  areata. 

Treatment. — The  bald  patches  of  alopecia  areata  are  to  be  stimulated 
continually  by  lotions  or  ointments,  containing  cantharides,  rectified 
spirit,  ammonia,  turpentine,  spirit  of  nutmeg,  iodine,  capsicum,  or 
similar  remedies.  Repeated  blistering  has  been  found  useful  in  some 
cases  ;  and  also  the  application  of  resorcine.  Internal  treatment  is  often 
most  unsatisfactory,  but  nervine  tonics  ax'e  usually  given.  Various 
methods  are  employed  for  hyper-trichosis,  amongst  others  electrolysis. 

Diseases  of  the  nails. — The  nails  become  implicated  in  any  general 
mal-nutrition,  and  white  specks  and  patches  form  from  imperfect 
cohesion  ;  also  striation  and  transverse  grooving  may  arise  from  cessation 
of  growth  during  fevers,  and  other  causes.  The  clubbing  resulting 
from  persistent  pulmonary  obstruction  has  been  referred  to  elsewhere. 
The  nails  may  be  shed  in  pemphigus,  and  in  post-scarlatinal  desquama- 
tion. Eruptions  may  form  under  the  nail  in  psoriasis,  lichen  planus, 
syphilis,  struma,  and  variola  ;  and  in  these  and  other  diseases,  such  as 
eczema,  pityriasis  rubra,  and  ichthyosis,  where  the  fold  whence  the  nail 
grows  is  implicated,  the  latter  becomes  imperfectly  formed  and  loosely 
constructed,  dirty,  pitted,  striated,  and  opaque.  In  peripheral  and 
central  nerve-lesions  also  the  nails  may  shed,  oi'  take  on  an  abnormal 
gi-owth.  Fungus  may  attack  anail,  as  already  described  {onychomrjcosis). 
Apart  from  all  these  conditions,  there  occurs  a  curious  idiopathic  affec- 
tion, which  tends  to  attack  all  the  nails  of  both  hands  and  feet.  The 
nails  get  discoloured,  pitted,  brittle,  and  disintegrated,  and  raised  at  the 
free  end  from  their  beds  by  a  mass  of  accumulated  epithelium.  Paronychia, 
in-growing  toe-nail,  and  hypertrophied  toe-nail  will  be  found  discussed  in 
surgical  works. 
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Chapter  XCVI. 

ON  CERTAIN  PECULIAR  DISEASES. 

There  are  a  few  special  diseases  wliicli  it  is  desirable  briefly  to  consider, 
but  wliicli  have  not  been  dealt  with  in  the  pievious  pages,  and  these 
may  be  conveniently  brought  together  in  an  additional  chapter. 

I.  Beriberi — Barriers. 

yEriOLOGY  and  PATHOLO(iv. — Beriberi  is  a  peculiar  disease  which  is 
met  with  in  various  hot  climates,  being  endemic  in  Ceylon,  certain 
districts  in  India,  Japan,  and  other  parts  of  the  world.  It  has  been 
generally  attributed  to  the  prolonged  action  of  causes  of  debility,  such  as 
certain  conditions  of  the  soil,  air,  or  water  ;  great  changes  in  temperature, 
especially  if  associated  with  much  wet;  physical  exhaustion  or  fatigue  ; 
mental  depression  ;  deficient  or  improper  quality  of  food ;  exhausting- 
diseases  ;  and  exposure  to  malaria.  The  complaint  has  been  also 
regarded  as  of  a  scorbutic  nature.  It  does  not  appear  to  depend  iipon 
organic  changes  in  any  of  the  viscera,  although  such  changes  in  the 
kidneys,  liver,  or  spleen  may  exist  in  some  cases.  As  stated  in  a  former 
<-hapter,  beriberi  occurring  in  Ceylon  has  been  attributed  to  the  entozoon 
named  anchylostomum  duodenale. 

Anatomical  Characters. — Beriberi  is  characterized  by  serous  effusions 
into  the  cellular  tissue,  serous  cavities,  and  the  substance  of  oi"gans  ; 
accompanied  by  a  marked  antemic  state  of  the  blood.  The  tissues 
generally  are  soft  and  degenerate.  The  muscular  tissue  becomes  fatty, 
especially  that  of  the  heart,  which  is  often  dilated.  The  kidneys  are 
large,  pale,  and  soft,  but  do  not  present  any  cliai'acteristic  lesions. 

Symptoms. — Beriberi  is  described  as  occurring  in  an  acute  and  chronic 
form,  but  the  symptoms  are  more  or  less  similar,  and  the  acute  form 
often  supervenes  on  the  chronic  state.  It  is  chiefly  characterized  by 
marked  ansemia,  with  the  usual  accompanying  symptoms  and  physical 
signs  of  this  condition ;  rapid  general  dropsy,  the  limbs  being  much 
swollen,  and  the  serous  cavities  presenting  signs  of  effusion  ;  great 
weakness,  with  feelings  of  numbness,  heaviness,  or  ])ain  in  the  limbs,  an 
unsteady  or  tottering  gait,  or  sometimes  actual  paralysis ;  precordial 
( ippression  or  pain,  with  palpitation  or  irregularity  of  the  heart,  and  a 
I'apid  pulse,  which  may  at  fii'st  be  rather  hard  and  full,  but  soon  tends 
to  become  weak  and  irregular  ;  dyspnoea,  the  breathing  being  hurried, 
and  in  some  cases  irregular  and  painful;  a  dry  and  hot  skin  at  first; 
scanty,  concentrated  urine,  non-albuminous  as  a  rule,  or  it  may  become 
almost  suppressed ;  and  in  some  cases  petechiiv  or  haemorrhages  from 
the  alimentary  canal.  The  face  is  sometimes  livid,  as  well  as  ])ulfy,  and 
the  expression  anxious.  Among  the  symptoms  which  have  been  noticed 
in  different  cases  are  drowsiness  or  stupor ;  voiniting ;  and  burning  of 
the  feet.  Appetite  soon  becomes  lost,  and  the  bowels  are  constipated. 
In  cases  tending  towards  a  fatal  issue  the  surface  becomes  cold,  the 
[lulse  shows  signs  of  failure,  and  death  occurs  from  exhaustion,  syncope, 
embolism,  or  thrombosis.  Recovery  often  takes  place  in  the  milder  and 
more  chronic  forms  of  beriberi. 
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Theatjient. — Beriberi  is  both  prevented  and  treated  when  it  occurs 
by  due  attention  to  diet,  clothing,  hygienic  surroundings,  habits  of  life, 
and  other  conditions  which  seem  to  originate  the  disease.  Tonics  and 
stimulants  are  often  of  service ;  while  the  dropsical  accumulations 
may  be  combated  by  diapJioretics  and  diuretics.  Among  the  special 
remedies  recommended  in  the  treatment  of  beriberi  may  be  mentioned 
iron,  turpentine,  ergotin,  belladonna,  and  mix  vomica.  Opium  or  allied 
agents  may  be  required  to  allay  pain  or  irritability ;  while  other 
symptoms  or  complications  often  demand  attention.  When  beriberi  is 
produced  by  the  anchylostomum  duodenale,  the  appropriate  treatment 
forgetting  rid  of  this  parasite  must  be  adopted. 

II.  Actinomycosis. 

-^TiOLOtiY  AND  P.vrHOLCKiY. — The  disease  thus  named  is  one  which 
particularly  affects  horned  cattle  and  swine,  but  during  recent  years 
several  cases  have  been  met  with  in  the  human  subject.  It  is  a 
specific  disease,  caused  by  a  definite  micro-organism,  the  actinomyces 
bovis  or  ray-fungus,  originally  discovered  by  Bollinger,  which  is  believed 
to  belong,  or  to  be  closely  allied,  to  the  cladothricea'.  This  organism 
presents  different  forms  under  the  microscope,  but  these  are  probably 
merely  different  stages  of  its  growth.  It  is  introduced  into  the  system 
generally  through  the  mouth  and  pharynx,  or  the  air-passages ;  but 
occasionally  it  is  directly  aspirated  into  the  lungs ;  or  the  mucous 
membrane  of  the  intestines,  especially  the  large  intestine,  may  be  the 
primary  seat  of  infection.  In  the  mouth  and  its  vicinity  the  fungus 
entei's  through  carious  teeth,  and  by  the  crypts  of  the  tonsils  and 
pharynx.  It  is  supposed  to  be  taken  with  food,  especially  certain 
varieties  of  grain.  There  is  no  evidence  of  direct  infection  or  contagion 
in  man,  but  it  is  said  that  the  disease  has  been  conveyed  to  calves  by 
inoculation.  When  once  the  fungus  has  gained  access  into  the  body,  it 
exhibits  a  great  tendency  to  spread  from  one  structure  to  another^ 
either  by  continuity  or  dissemination,  in  the  latter  case  being  probably 
transmitted  through  the  blood  or  the  lymphatics,  and  it  has  been 
suggested  that  it  may  be  conveyed  by  wandering  cells  and  leucocytes. 

Anatomical  Chakacters. — The  moi-bid  changes  which  occur  in  actino- 
mycosis may  be  stated  generally  to  consist  in  a  chronic  and  progressive 
inflammatory  and  destructive  process,  but  they  vary  in  their  precise 
characters.  Thus  on  mucous  surfaces  there  haA^e  been  observed  masses 
of  epithelium  enclosing  the  fungus,  with  underlying  ulceration ;  on 
serous  membranes  and  the  periosteum,  tumour-growths ;  and  in  various 
parts  dense,  indui-ated  masses  or  infiltrations,  composed  of  granulation 
tissue,  which  may  become  fibroid  or  calcified.  In  man  the  process 
visually  leads  to  chronic  abscesses  and  necrosis,  tracts  of  suppuration 
being  formed,  with  communicating  sinuses  or  fistulse,  burrowing  and 
branching  widely  into  the  tissues.  Different  parts  of  the  body  are 
affected  in  different  cases,  and  Israel,  who  has  written  a  monograph  on 
the  subject,  divides  them  into  three  groups,  according  as  the  organism 
gains  entrance  into  the  system  by  the  mouth  and  pharynx,  the  air- 
passages,  or  the  alimentary  canal ;  the  head  and  neck,  the  thoracic 
structures,  or  the  abdominal  organs  being  then  respectively  liable  to 
suffer.  In  some  instances  the  jaws,  vertebrge,  and  other  bones  are 
chiefly  affected,  leading  to  periosteal  abscesses,  caries,  or  necrosis.  The 
organs  chiefly  involved  are  the  liver,  lungs,  and  intestines,  especially 
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the  large  intestine.  Rarely  the  brain  is  affected.  Occasionally  a 
retro-pharyngeal  abscess  is  formed.  The  diseased  tracts  vary  in  extent, 
but  the  sectional  area  may  involve  several  square  inches  ;  they  are 
generally  well-defined,  and  in  solid  organs  more  or  less  rounded  in  shape. 
They  consist  mainly  of  a  somewhat  dense  fibroid  tissue  or  induration, 
honeycombed  with  cavities  containing  pus  or  other  inflammatory 
products.  Tlie  cavities  are  mostly  small  and  close  set,  but  may  become 
of  considerable  size  by  coalescence.  The  pus  is  usually  thick,  yellow, 
and  somewhat  lumpy,  and  in  it  are  seen  the  peculiar  elements  of  the 
disease,  in  the  form  of  minute  granules,  the  largest  not  bigger  than  a 
small  pin's  head,  round,  and  of  a  sulphur-yellow  colour,  sui-rounded  by 
inflammatoiT  corpuscles  and  epithelial  cells.  Their  surface  is  roughish 
and  granular,  under  the  microscope  presenting  a  somewhat  tesselated 
appearance.  Bach  consists  of  a  mulberry-like  group  of  rosettes  of 
delicate  club-shaped,  transparent  fibres,  radiating  from  the  centre,  and 
occasionally  dividing  dichotomously  in  their  course  to  the  sui'face,  where 
they  terminate  in  characteristic  little  clubs.  In  some  cases  examined 
at  St.  Thomas's  Hospital  there  were  no  club-shaped  rods,  but  the 
yellow  masses  were  observed  to  be  made  up  of  extremely  delicate 
threads,  some  single,  some  branched,  spi'inging  from  groups  of  necrosed 
cells  in  the  centre,  and  at  the  periphery  often  prolonged  into  the  inflam- 
matory matter  in  which  the  masses  were  imbedded  (Bristowe). 

As  already  stated,  actinomycosis  is  liable  to  spread  from  one  structure 
to  another.  In  the  case  of  the  abdominal  or  thoracic  viscera  the  disease 
may  extend  from  oi'gan  to  organ,  and  inflammation  of  the  serous 
membranes  is  likely  to  be  set  up,  especially  empyaMna.  Further,  the 
disease  naay  cause  peri-pleuritis,  or  even  advance  to  the  subcutaneous 
cellular  tissue,  ultimately  reaching  the  surface,  leading  to  ulceration 
and  the  formation  of  sinuses,  from  which  puriform  fluid  and  fragments 
of  the  fungus  escape. 

SvMPTOWs. — The  exact  s3'mptoms  of  actinomycosis  are  obviously  very 
indeflnite  a^nd  variabh\  depending  upon  the  sti'uctures  affected.  In  man 
the  disease  seems  to  begin  generally  in  the  mouth  and  its  vicinity,  hi  some 
cases  the  vertebrfeare  the  primary  seat  of  the  disease,  and  the  symptoms 
resemble  those  of  ordinary  cai-ies.  When  the  lungs  are  affected  the 
phenomena  are  like  those  of  phthisis,  but  the  lower  parts  of  these  organs 
are  mainly  affected;  the  pleura  and  siiperficial  structures  may  become 
subsequently  involved.  In  the  case  of  the  liver  hepatic  abscess  is  simu- 
lated. The  effects  of  actinomycosis  are  very  liable  to  be  mistaken  for 
simple  or  tuberculous  abscesses.  A  positive  diagnosis  can  only  be 
founded  upon  the  detection  of  the  characteristic  fungus  in  the  diseased 
tissues  or  in  the  discharges,  and  in  any  suspicious  case  this  must  be  care- 
fully looked  for  by  a  competent  observer.  It  has  been  found  in  the 
sputum,  when  there  wei'e  no  veiy  definite  physical  signs  in  the  lungs. 
The  complaint  is  attended  during  its  progress  with  more  or  less  general 
wasting  and  weakness  ;  while  febrile  symptoms  of  a  I'emittent  or  hectic 
type,  with  rigors,  may  occur,  but  pyrexia  may  be  entirely  absent.  It  is 
extremely  clii'onic  in  its  course,  but  almost  always  ends  fatally. 

Trioatmen'I'. — The  fungous  growth  should  be  I'emoved,  if  possil}Ie,  by 
surgical  methods  ;  or  if  this  is  impracticable,  its  effects  must  be  treated 
on  ordinary  jirineiples  applied  to  similar  conditions.  Antiseptics  would 
probably  be  nf  service  in  the  treatment  of  abscesses.  The  general 
health  must  be  promoted  by  good  food,  tonics,  and  other  suitable 
measures. 

3x 
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III.  Acromegaly. 

This  is  a  peculiar  complaint,  first  described  and  named  by  Marie  in 
1880,  though  previously  known,  and  characterized  by  a  remarkable 
enlargement  of  the  bones,  especially  those  of  the  hands  and  feet. 

Etiology  and  Pathology. — Acromegaly  is  most  frequent  in  women, 
from  30  to  40  years  of  age,  but  has  been  met  with  both  earlier  and  later, 
and  also  occurs  in  males.  In  females  early  cessation  of  the  menses  has 
usually  taken  j^lace.  It  is  regarded  as  a  constitutional  aifection,  but 
does  not  seem  to  be  definitely  related  to  rheumatism  or  osteo-arthritis. 
In  diiferent  cases  enlargement  or  atrophy  of  the  thyroid  gland  most 
frequently,  enlargement  of  the  thymus  gland,  and  tumours  of  the 
pituitary  body  have  been  observed ;  but  what  relation  these  morbid 
conditions  have  to  the  complaint  is  not  known. 

Symptoms.^ — The  most  prominent  phenomena  in  acromegaly  are  con- 
nected with  the  osseous  system.  The  bones  of  the  hands  and  feet 
are  enormously  enlarged.  The  nox-mal  projections  on  the  long  bones 
are  increased  in  size,  and  may  form  large  prominences ;  while  the 
scapulas,  clavicles,  and  ends  of  the  ribs  are  also  involved.  The  face 
often  presents  a  characteristic  appearance,  owing  to  the  great  dimen- 
sions which  the  lower  jaw  assumes,  the  lower  teeth  spreading  out  and 
projecting  considerably  beyond  the  upper  ones.  The  upper  jaw  and  the 
cranial  bones  are  only  occasionally  ali'ected.  The  fepinal  column  is  often 
bent,  so  that  the  normal  stature  of  the  patient  is  diminished  more  or 
less.  In  some  cases  the  cartilages  of  the  nose,  ears,  eyelids,  and  larynx 
are  thickened. 

Acromegaly  does  not  present  the  changes  in  the  skin  and  subcutaneous 
tissue  met  with  in  myxoedema,  a  disease  which  it  is  said  super- 
ficially to  resemble  ;  nor  does  the  hair  become  thin.  Sometimes  the 
skin  over  the  face  is  coarse.  There  is  usually  profuse  perspiration. 
Thirst  is  also  a  common  symptom. 

Among  the  other  chief  symptoms  observed  in  particular  cases  are 
marked  alteration  of  the  voice  ;  enlargement  of  the-  tongue  ;  impairment 
of  the  senses  of  taste  and  smell ;  blindness,  due  to  optic  atrophy ;  and 
shortness  of  breath,  with  asthmatic  attacks.  Palpitation  may  be  com- 
plained of,  and  sometimes  the  heart  becomes  hypertrophied. 

Acromegaly  runs  a  very  chronic  course,  but  usually  ends  fatally, 
though  it  occasionally  appears  to  become  arrested  after  a  time.  No 
treatment  is  of  any  avail  in  curing  the  complaint  or  checking  its 
progress. 

IV.    Xerostomia — Dry  Mouth. 

This  is  a  peculiar  condition,  of  which  a  few  cases  have  been  recorded, 
originally  brought  prominently  before  the  profession  by  Mr.  Jonathan 
Hutchinson.  It  has  only  been  met  with  in  women,  usually  between 
50  and  65,  but  has  commenced  as  early  as  23  years  of  age.  There  are 
no  obvious  changes  in  the  salivary  apparatus  ;  and  the  complaint  has 
been  attributed  to  some  persistent  functional  disorder  of  the  nerve- 
apparatus  governing  secretion  by  the  salivary  and  buccal  glands.  It 
has  occasionally  been  preceded  by  severe  mental  shock. 
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Symptoiis. — Xerostomia  sometimes  sets  in  quite  suddenly,  and  always 
Teaches  its  highest  degree  rapidly,  then  remaining  unchanged.  It  is 
characterized  by  a  peculiar  dryness,  usually  limited  to  the  inside  of  the 
mouth,  tongue,  hard  and  soft  palate ;  the  salivary  and  buccal  secretions 
being  entirely  arrested.  The  tongue  presents  an  appearance  like  raw 
beef,  being  red,  devoid  of  epithelium,  cracked,  and  absolutely  dxy. 
Over  the  inside  of  the  cheeks  and  the  palate  the  mucous  membrane  is 
pale,  smooth,  and  shiny.  In  exceptional  cases  the  pharynx  is  similarly 
affected,  along  with  diminished  or  arrested  nasal  and  lachrymal 
secretion.  The  teeth  have  been  known  to  fall  out,  owing  to  the  con- 
dition of  the  mouth.  Ai-ticulation  and  deglutition  are  difficult,  and  have 
to  be  assisted  by  constant  sipping.  The  general  system  is  not  affected, 
hut  occasionally  there  is  marked  dryness  of  the  skin ;  digestion  is 
unimpaired;  and  the  urine  is  normal,  absence  of  sugar  having  been 
specially  noted. 

Trea'lmknt. — Local  application  of  glycerine  appears  to  answer  best 
for  relieving  the  condition  of  the  mouth.  The  internal  remedies  which 
have  251'oved  of  most  beneht  ai'e  tincture  of  jaborandi,  pilocarpin,  and 
.iodide  of  potassium. 
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Absorbent  system,  diseases  of  the,  821. 

Acephalocyst,  713. 

Achorion  Schonleinii,  1032. 
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Acne,  103:;. 
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Acupuncture,  35. 

Acute  exanthemata    and    specific  fevers, 

 miliary  tuberculosis,  306. 
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Albuminiod  disease,  73. 

 of  arteries,  574. 

 of  glands,  829. 

.  of  intestines,  675. 

  kidney,  807. 

 liver,  7  12. 
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Albumoses,  762. 
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Anchylostomum  duodenale,  688. 
Aneurism,  abdominal,  753. 

 of  arteries,  574, 

j   cardiac,  559. 

 of  brain,  957. 

 thoracic,  576. 

Angeioleucitis,  823. 

Angina  pectoris,  523  ;  pseudo-,  525. 

 maligna,  344. 

 simplex,  339. 

Anidrosis,  1034, 
Ankle  clonus,  840,  869. 
Anorexia,  619, 
Anthrax,  213. 
Anuria,  756. 

Aortic  aneurism,  thoracic,  576;  abdominal, 
7S3- 

 murmurs,  514. 

 obstruction,  546. 

 regurgitation,  547. 

Aortitis,  572. 
Aphasia,  837,  877. 
Aphemia,  877. 
Aphonia,  hysterical,  407. 
Aphthous  stomatitis,  329. 
Apneumatosis,  431. 
Apnoea,  13,  382. 

Apoplectic  diseases,  942 ;  diag.  of,  950 ; 

prog.,  952  ;  treat.,  953. 

 fit  or  seizure,  853. 

Apoplexy,  36;  pulmonary,  422;  cerebral, 

940  ;  spinal,  972. 
Appendix  vermiformis,  660. 
Appetite,  disorders  of,  619. 
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Arteries,  clinical  phenomena  connected  with, 
joo;  diseases  of,  572  ;  exam,  of,  517. 

 aneurism  of,  574. 

 calcification  of,  574. 

  fatty  degeneration  of,  573. 

 thrombosis  of,  596. 

Arteritis,  572. 

Arthritis  deformans,  260. 

  senile,  256. 

Articular  gout,  265. 

  rheumatism,  acute,  247  ;  chronic,  256; 

Ascaris  lumbricoides,  683. 
 mystax,  683. 

Ascites,  28,614;  symp.,615;  phys.  signs, 

615  ;  treat.,  617. 
Asiatic  cholera,  201. 
Asphyxia,  13,  383. 
Asthenia,  13. 
Asthenic  fever,  82. 

 ague,  234. 

Asthma,  445. 

 bronchial,  445. 

 cardiac,  498. 

 diaphragmatic,  451. 

 haemic,  445. 

 spasmodic,  445;  symp.,  446;  diag., 

448  ;  treat.,  ib. 
Atavism,  7. 
Ataxic  fever,  81. 
Ataxy,  locomotor,  981. 
Atelectasis,  45 1 . 
Atheroma,  572. 
Atonic  dyspepsia,  631. 
Atrophic  cirrhosis,  719. 
Atrophy,  61. 

 of  arteries,  574. 

 of  the  heart,  555. 

 of  the  liver,  711;  acute  yellow,  709; 

chronic,  721. 

 of  the  optic  disc,  846. 

 '  of  the  pancreas,  747. 

 of  skin,  1028. 

 progressive  muscular,  992. 

Attrition  sounds,  379. 
Auditory  vertigo,  849. 
Aura  epileptica,  895. 

 hysterica,  904. 

Auscultation,  362. 

 of  the  heart,  504,  509. 

 of  the  respiratory  organs,  373. 

Bacilluria,  septic,  774. 
Bacillus  anthracis,  102,  214. 

 of  cholera,  201. 

 tuberculosis,  303  ;  detection  of,  463. 

Bacterium  lactis,  10 1. 
Bacteruria,  774. 
Barbiers,  1039. 
Basedow's  disease,  831. 
Basic  impulse,  507. 
Bell's  palsy,  864. 
Bell-sound,  382. 
Beriberi,  1039. 

Bile-duLts,  inflammation  of,  707. 
Bilharzia  hsematobia,  783,  814. 


Biliary  calculi,  726  ;  colic,  727. 
Bladder,  distended,  775. 

 inflammation  of,  820. 

 worm,  684. 

Blood,  abnormal  conditions  of,  582. 

 clinical  examination  of,  582. 

 determination  of,  45. 

 extravasation  of,  36. 

Blood-concretions,  intra-cardiac,  592. 

Blood-letting,  57. 

Blowing  breathing,  375. 

Bloody  flux,  664. 

Blue  disease,  570. 

Borborygmi,  619. 

Bothriocephalus  cordatus,  683. 

 latus,  683,  686. 

Bovine  tuberculosis,  303. 

Brain,  diseases  of,  clinical  phenomena  of,  884. 

 and  membranes,  acute  inflammations 

of,  930. 

 adventitious  growths  in  con- 
nection with,  956. 

 anaemia  of,  941. 

 cancer  of,  956. 

 chronic  diseases  of,  954  ;  diag.,  prog., 

and  treat.,  960. 

 congestion  of,  940. 

 embolism  of,  946. 

•  •  haemorrhage  into,  942. 

 hypertrophy  of,  960. 

 sarcoma  of,  957. 

 sclerosis  of,  979. 

 softening  of,  acute,  948  ;  chronic,  9SS- 

 syphilitic  disease  of,  957. 

 thrombosis  in  vessels  of,  946. 

 tubercle  of,  957. 

 tumours  of,  956. 

Breakbone  fever,  220. 
Breath-sounds,  373. 

Bright's  disease,  acute,  795  ;  treat.,  799  ; 
chronic,  800  ;  diag.,  prog.,  and  treat.,  809. 

 changes  in  arteries  in,  574. 

Bronchi,  diseases  of  the,  410. 

 dilatation  of,  420. 

 inflammation  of,  410. 

Bronchial  asthma,  445. 

 breathing,  375. 

 catarrh,  acute,  410  ;  chronic,  416. 

  phthisis,  828. 

Bronchiectasis,  420. 

Bronchitis,  acute  catarrhal,  410  ;  symp., 
411  ;  diag.,  414,  493  ;  treat.,  414. 

 chronic,    416;    phys.    signs,  417; 

treat,  418. 

 capillary,  412. 

■  mechanical,  413. 

 plastic  or  croupous,  419. 

 primary,  41  i. 

  secondary,  413. 

Bronchocele,  830. 

Bronchophony,  380. 

Bronchorrhoea,  417. 

Broncho-pneumonia,  433. 

Brow-ague,  874. 

"  Bruit  de  pot  fele,"  372. 
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"  Buffy-coat,"  56. 
Bulbar  paralysis,  994. 
Bulimia,  6  1 9. 

Bullous  inflammations  of  skin,  1015. 
Cachexia,  77. 

Calcareous  degeneration,  69. 

Calcification,    69;    of    arteries,   574;  of 

tubercle,  .^00. 
Calculus,  biliary,  726. 

 pancreatic,  747. 

 urinary,  8 1  7. 

Cancer,  309;  anat.  char.,  310;  structure, 
311  ;  path.,  312;  symp.,  313. 

 of  the  brain,  936. 

 of  the  gall-bladder,  726. 

 of  the  glands,  829. 

 of  the  intestines,  672. 

 of  the  kidney,  812. 

 of  the  liver,  717- 

 of  the  lungs,  477. 

 of  the  oesophagus,  353. 

 of  the  peritoneum,  612. 

 of  the  spleen,  744. 

 of  the  stomach,  640. 

Cancroid,  310. 
Cancrum  oris,  330. 
Capillary  bronchitis,  412. 

 congestion,  26. 

Carcinoma,  309. 

Cardiac  affections,  chronic,  general  diag. 
of,  560;  prog.,  561  ;  treat.,  564. 

 action,  disordered,  528. 

  aneurism,  559. 

 asthma,  49H. 

 dysprujea,  498. 

 enlargement,  549. 

 impulse,  505. 

 movements,  504. 

 murmurs,  5 1  2. 

 percussion.  -108. 

  region,  changes  in,  504. 

 peculiar  sensations  over,  507. 

 sounds,  1509. 

 symptoms,  497. 

 thrombosis,  592. 

Cardialgia,  618. 
Cardiogram,  505. 
Cardiograph,  the,  503,  504. 
Cardio-sphygmograph,  503. 
Carnification,  45  1 . 
Caseation,  66  ;  of  tubercle,  299. 
Case-taking,  method  of,  13. 
Casts,  772. 
Catalepsy,  007. 
Catarrh,  388. 

 bronchial,  acute,  410  ;  chronic,  416. 

 dry,  417. 

 enteric,  659. 

 epidemic,  198. 

 gastric,  632,  636. 

  intestinal,  659. 

 chronic,  659. 

 laryngeal,  acute,  393  ;  chronic,  398. 

  pharyngeal,  acute,  339  ;  chronic,  346. 


Catarrh,  vesical,  820. 

Catarrhal  inf)ammation,  5  I  ;  of  skin,  loi:;. 

 bronchitis,  410. 

 laryngitis,  390,  393. 

  nephritis,  788. 

 pharyngitis,  339. 

 pneumonia,  433  ;  diag.,  493. 

  stomatitis,  328. 

 tracheitis,  390,  393. 

Causation  of  disease,  4. 
Cavernous  breathing,  376. 
 rales,  379. 

Cavities  in  lungs,  signs  of,  467. 
Cell-proliferation,  47. 
Cephalagia.  8 1  7. 
Cephalodynia,  257 
Cerebral  abscess,  935. 

  anremia,  941. 

 congestion  or  hyperaemia,  940. 

 diseases,  chronic,  diag.,  960  ;  prog., 

961  ;  treat.,  il: 

 embolism  and  thrombosis,  946. 

■  haemorrhage,  942  ;  symp  ,  944. 

  infiammations,    acute,    935  ;  diag., 

prog.,  and  treat.,  937. 

  sclerosis,  979. 

 softening,  946  ;  chronic,  955. 

 tumour,  956. 

 vomiting,  624. 

Cerebritis,  acute,  933  ;  treat.,  938. 
Cercbro-spinal  meningitis,  epidemic,  226  ; 

diag.,  245. 

 sclerosis,  989. 

Cervical  paraplegia,  860. 

Cestodes,  description  of,  683. 

Charbon,  213. 

Cheesy  degeneration,  66. 

Chest,  physical  examination  of,  358. 

 shape  of,  363. 

 deformities  of,  364. 

Chest-walls,  rheumatism  of,  2:^8. 
Chevne-Stokes'  respiration,  498. 
Chicken-pox,  173. 
Child-crowing,  405. 
Chloasma  uterinum,  1030. 
Chlorosis,  584. 
Cholagogues,  732. 
Cholelithiasis,  726. 

Cholera,  Asiatic,  algide,  or  malignant,  201  ; 

anat.  char.,   202  ;   symp.,  203  ;  comp. 

and  seq.,  206;  var.,  )7'. ;   path.,  207; 

prog.,  208  ;  treat.,  ;/•. 

 diag.  of,  245. 

  morbus,  201. 

Choleraic  diarrhoea,  206. 
Cholerine,  206. 
Cholesteatoma  of  brain,  957. 
Chondroid  cancer,  311. 

 tissue,  282. 

Chorea,  910. 

Chronic  ulcer  of  stomach,  637. 
Chylous  urine,  770,  779. 
Chyluria,  779. 

Circulatory  organs,  diseases  of  the,  clinical 
characters,  497  ;  physical  exam,  of,  503. 
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Cirrhosis  of  the  liver,  719. 

 of  lung,  435. 

Cirrhotic  kidney,  804. 
Clavus  hystericus.  874. 
.Clergyman's  sore  throat,  339,  398. 
Clinical  examination,  13. 
  history,  2. 

 investigation  of  febrile  diseases,  109. 

  thermometer,  use  of,  1  10. 

Coecum,  inflammation  of,  660. 
Cold,  a,  388. 

Colic,  biliary  or  hepatic,  727. 

 intestinal,  652. 

 nephritic,  818. 

Colitis,  659,  662. 
Colloid  cancer,  310 

  degeneration,  73. 

Colloid  in  the  omentum,  fii2 
Coma,  13,  852. 
Comedones,  1035. 
Complications,  16. 
Concussion  of  spinal  cord,  963. 
Congenital  diseases,  7. 

 myotonia,  1004. 

 syphilis,  296. 

Congestion,  24  ;  active,  ih. ;  mechanical  or 
venous,  25  ;  passive  or  capillary,  26. 

 cerebral,  940. 

 laryngeal,  398. 

 of  the  liver,  702. 

 of  the  spleen,  737, 

 pulmonary,  421. 

 renal,  788. 

 spinal,  97  I. 

Consciousness,  disorders  of,  851. 

Consecutive  nephritis,  791. 

Constipation,  653  ;  symp.,  654;  treat.,  655. 

Constitutional  diseases,77,  247. 

 syphilis,  29 1 . 

Consumption,  pulmonary,  453. 

Contagion,  97  ;  origin,  modes  of  propaga- 
tion, &c.,  97  ;  nature  of,  100  ;  effects  of, 
102;  elimination  of,  104. 

Contagious  diseases,  hygienic  treatment  of, 
106. 

Continued  fever,  81,  115. 

Convulsions,  857. 

Cord,  diseases  of.    See  Spinal  cord. 

Cornification,  300. 

Coryza,  388. 

Cough,  355,  384. 

Coup  de  soleil,  929. 

Cowpox,  169. 

Cramp  of  the  stomach,  623 
Cremasteric  reflex,  839. 
Crepitant  rales,  377. 
Crisis,  8  r. 

Croup,  spasmodic,  405  ;  spurious,  405  ; 
treat.,  406. 

 true,  394  ;  membranous,  ib. ;  treat., 

Croupous  bronchitis,  419. 

 inflammation,  51. 

 laryngitis,  390,  394. 

 pneumonia,  424  ;  diag.  of,  430. 


Croupous  stomatitis.  329. 
Cruveilhier's  paralysis,  992. 
Cry  fremitus,  369  ;  resonance,  380. 
Crystalline  pock,  165. 
Cutaneous  diseases,  1005. 

  ei-ysipelas,  i  78. 

 inflammation,  50. 

Cyanosis,  570. 
Cynanche  laryngea,  393. 

  maligna,  344. 

 pharyngea,  339. 

 tonsillaris,  340. 

 trachealis,  394. 

Cystic  cancer.  311. 

 disease  of  kidney,  8  15. 

Cysticercus,  684. 

 ■  of  brain,  957. 

Cystine,  770. 
Cystitis,  820. 
Cysts  in  pancreas,  747. 

Dandy  fever,  220. 
Defervescence,  80. 

Degeneration,  fatty,  65  ;  caseous,  66 ; 
mineral,  69;  fibroid,  71;  pigmentary, 
ih.  ;  mucoid,  73  ;  colloid,  ib.  •  albu- 
minoid, 73. 

Degenerative  reactions,  842. 

Delirium,  851. 

—  tremens,  922. 

Delitescence,  47. 

Dengue,  220  ;  diag.,  245. 

Derbyshire  neck,  830. 

Dermatitis,  toi4. 

Dermatolysis,  1027. 

Dermatophytic  affections,  1032  ;  dermato- 

zoic  ditto,  103 1 . 
Descending  degeneration,  987. 
Descending  optic  neuritis,  845. 
Desquamative  nephritis,  acute,  795. 

 chronic,  803. 

Determination  of  blood,  24. 

Diabetes  insipidus,  325. 

 mellitus,  314;    symp.,   319;  diag,, 

32  I  ;  treat.,  322. 
Diagnosis,  2  ;  general  remarks  on,  1  7. 

 of  acute  specific  fevers,  237. 

 of  affections  of  lungs  and  pleurae,  49^. 

Diagnostic  table  of  principal  fevers,  239. 

 of  acute  pulmonary  diseases,  493. 

Diapedesis,  ,5. 
Diaphragmatic  asthma,  451. 
Diarrhoea,  656  ;  summer,  207. 
Diathesis,  77. 

Diathetic  diseases  of  skin,  1022. 
Dietetic  treatment,  22. 
Diffused  cerebral  sclerosis,  981. 
Dilatation  of  bronchi,  420. 

  of  oesophagus,  353. 

 of  stomach,  642. 

Diphtheria,  180;  symp.,  182;  forms  of, 
183;  complications,  185;  treat,,  186; 
diag.,  241. 

Diphtheritic  inflammation,  51. 

 laryngitis,  390. 
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Diphtheritic  jiaralysis,  926. 
 stomatitis,  329. 

Disc,  optic,  ophthalmoscopic  appearances 
of,  844. 

Disease,  causation  of,  2,  4  ;  definition,   i  ; 

mode  of  invasion,  course,  &c.,  12. 
Diseases,  notuenclature  of,  7;. 
Disseminated  paralysis,  863. 

 pneumonia,  43.^. 

 sclerosis,  988. 

Distoma  crassum,  683. 

  hepalicum,  696. 

  heterophyes,  683. 

Dochmius  duodenalis,  6S3. 
Dorsodynia,  257. 
Dropsical  fluid,  29. 

Dropsy,  28  ;  spurious,  29  ;  path,  conditions 
producing,  29;  symp.,  31  ;  diag.,  32; 
orig.,  seat,  and  extent,  32;  treat.,  33. 

 of  the  gall-bladder,  725. 

 of  kidney,  815. 

 ovarian,  29,  6ifi. 

 of  the  peritoneum,  614. 

  of  the  pleura,  490. 

  pericardial,  539. 

Dry  mouih,  1042. 

Duchenne's  paralysis,  999. 

Duodenitis,  662. 

Dynamometer,  839. 

Dysa'sthesia,  837,  872. 

Dysentery,  6O4  ;  symp.,  666 ;  treat  , 
669. 

Dysidrosis,  1035. 

Dyspepsia,  628;  symp.,  629;  varieties, 
630;  diag..  644  ;  treat.,  63  1 ,  647. 

  acute.  630. 

 atonic,  63  i . 

 chronic,  631. 

  irritative,  631. 

  nervous,  632. 

Dysphagia,  348. 

Dyspnoea,  ^82;   inspiratory,  368;  cardiac, 

498. 
Dysaria,  755. 

Ecchymosis,  36. 
Echinococcus  hominis,  713. 
Eclampsia,  857. 
Ecstasy,  907. 
Ecthyma,  1018. 
■Eczema,  1013. 
Effusion,  47. 

Electricity,  uses  of,  840,  868. 
Elephantiasis,  780. 

'Emboli,  origin  of,  and  anatomical  changes 

resulting  from,  596. 
Embolic  abscess,  597. 
Embolism,  592,  596. 

 cereliral,  946. 

  renal,  788. 

  splenic,  738. 

Emcsis,  623. 

Emphysema,  interstitial  or  interlobular, 
444. 

 of  lungs,  438. 


Emphysema,  vesicular,  438  ;  anat.  char., 
441  ;  symp.,  442;  phys.  signs,  443; 
treat,  444. 

Emprosthotonos,  915. 

Empyama,  482. 

Encephalitis,  935. 

Enccphaloid  cancer,  3  [o. 

Endarteritis  deformans,  572. 

Endemic  diseases,  104, 

Endocardial  murmurs,  504,    1  2. 

Endocarc'itis,  acute,  539;  treat.,  541. 

 cbroinc,  543. 

English  cholera,  207. 

Enlarged  liver,  729. 

Enteralgia,  65  1 . 

Enteric  catarrh,  659. 

  iever,  125. 

Enteritis,  659. 

Epidemic  catarrh,  198. 

 cerebro-spinal  meningitis,  226. 

 cholera,  201. 

  roseola,  157. 

Epidemics,  104;  laws  of,  105. 

  prevention  of,  106. 

Epigastric  impulse,  •,0'j. 

  reflex,  839. 

Epilepsy,  894  ;  symp.,  895  ;  stages  of 
attack,  896;  treat.,  898. 

  gravior,  892  ;  mitior,  ![■. 

Epileptiform  hysteria,  906. 

  seizures,  897. 

Epistaxis,  36. 

Epithelioma — epithelial  cancer,  310. 
Equinia,  211. 

  mitis,  213. 

Erratic  ague,  234. 

 erysi[)elas,  178. 

Eructation,  6 1 9. 

Erysipelas,  175;  symp.,  176;  var.,  178; 
treat.,  178. 

  diagnosis  of,  241,  243. 

Erythema,  1 01  1 . 

Erythematous  inflammations,  loio. 
'■   Essential  fever,  78. 
t   •  paralysis  of  children,  968. 

Etiology.    See  Etiology. 

Examination,  physical,  general  remarks  on, 
14. 

Examination  of  patients,  mode  of,  &c.,  13. 

Exanthemata,  acute,  78. 

Excoriation,  49. 

Exophthalmic  goitre,  839. 

Expectoration,  356. 

Extravasation,  36. 

Exudation,  47. 

Eye,  paralysis  of,  865. 

Facial  erysipelas,  178. 

 paralysis,  864. 

Fainting,  !;26. 

Falling  sickness,  894. 

Famine  fever.    See  Relapsing  fever. 

F'arcy,  211;  diag.,  244. 

  buttons  and  buds,  2  13. 

Fatty  degeneration,  65. 
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Fatty  degeneration  of  heart,  556. 

   of  arteries,  573. 

 disease  of  the  heart,  555,  556. 

 infiltration,  67. 

 ■  of  heart,  555. 

  kidney,  807. 

 •  liver,  711. 

 pancreas,  747. 

 metamorphosis,  6^. 

Febricula,  115;  diag'.  of,  239. 
Febrile  diseases,  clinical  investigation  of 
acute,  109. 

Fever,  78;   types,  81;  path.,  83;  prog., 
89  ;  treat.,  89. 

 cerebro-spinal,  226. 

 continued,  81. 

 dandy,  220. 

 intermittent,  23  r. 

 malarial,  228. 

 relapsing,  140. 

■  ■  remittent,  245. 

 rheumatic,  247. 

 scarlet,  144. 

 typhoid,  125. 

 typhus,  1 1  7. 

Fevers,  diagnostic  table  of,  239. 
Fibrinous  exudation,  47. 
Fibroma,  1026. 

Fibroid  degeneration,  71  ;  of  lungs,  435. 

 phthisis,  435. 

Filaria  sanguinis  hominis,  779. 
Follicular  laryngitis,  398. 

 pharyngitis,  340. 

 sore-throat,  346. 

 stomatitis,  329. 

Fomites,  98. 
Fremitus,  369. 
Friction-fremitus,  370. 

 sounds,  379. 

Front-tap  contraction,  840. 
Fungous  stomatitis,  330. 
Fungus  hcematodes,  310. 

Gall-bladder,  affections  of  the,  724. 

 stones,  726  ;  symp.,  727  ;  treat.,  735. 

Galloping  consumption,  458. 
Gangrene,  50. 

 of  the  lung,  437. 

Gangrenous  erysipelas,  178. 

 stomatitis,  330. 

Gastralgia,  621. 

Gastric   affections,   chronic,    diag.,    644 ; 

prog.,  646  ;  treat.,  647. 
 cancer,  640. 

 catarrh,  acute,  632  ;  anat.  char.,  633  ; 

symp.,  633  ;  treat.,  634. 

 chronic,  636. 

 fever,  135. 

 ulcer,  637. 

Gastritis,  acute,  632. 

 chronic,  636. 

Gastrodynia,  621. 
Gastorrhoea,  637. 
Gelatiniform  cancer,  310. 
General  diseases,  78. 


General  paralysis,  860. 
Germ  theory  of  disease,  100. 
German  measles,  [57. 
Germination  of  cells,  47. 
Giddiness,  848. 
Gin-drinker's  liver,  719. 
Glanders  and  farcy,  211;  diag.,  244. 
Glands  of  skin,  affections  of,  1034. 

 absorbent,  diseases  of,  821;  treat, 

829. 

Glandular  hypertrophy,  826. 

 laryngitis,  398. 

Glioma  of  brain,  957. 
Glomerulo-nephritis,  146,  795. 
Glossitis,  333  ;  chronic,  334. 
Glosso-labio-laryngeal  paralysis,  994. 
Glottis,  oedema  of,  404. 

 spasm  of,  405. 

Gluteal  reflex,  839. 
Glycosuria,  314. 

Goitre,  830;  exophthalmic,  831. 

Gonorrhoeal  rheumatism,  259. 

Gout,  262  ;  acute,  265  ;  chronic,  266  ;  re- 

trocedent,  267  ;  diag.,  268  ;  treat.,  270. 
Granular  kidney,  804. 

 liver,  720. 

 sore-throat,  346. 

Gravel,  8  1  7. 

Graves'  disease,  831. 

Great  vessels,  malformations  of  the,  570. 

Grey  granulations,  298. 

Gummata,  292. 

Gummatous  hepatitis,  724. 

Gyngivitis  ulcerosa,  329. 

Haemacytometer,  742. 
Hasmatemesis,  36,  620,  626;  treat.,  628. 
Haematinuria,  784. 
Hsematoidine,  72. 
Haematoma  in  lungs,  480. 
Haematuria,  36,  782. 
Hajmoglobinometer,  583. 
Haemoglobinuria,  784. 
Haemophilia,  41. 
Haemoptysis,  36,  356,  385. 
Haemorrhage,  36 ;  aetiol.,  36  ;  classes  of, 
ib. ;  anat.  char.,  37  ;  symp.,  37  ;  treat.,  39. 

 cerebral  and  meningeal,  942. 

 into  the  lungs,  421. 

 into  the  pleura,  491. 

 intestinal,  658. 

 of  pancreas,  747. 

 pericardial,  538. 

 pulmonary,  421. 

 spinal,  972. 

 ventricular,  946. 

Haemorrhagic  diathesis,  41. 

 infarct,  36,  597. 

 infarction  of  spleen,  738. 

Haemothorax,  491. 
Hair-headed  worm,  683. 
Haut  mal,  895. 
Hay  asthma,  448  ;  treat.,  450. 
Headache,  847. 

Heart,  acute  inflammations  of,  539. 
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Heart,  atrophy  of,  555;  brovvn,  72. 

 auscultation  of,  509. 

 chronic  affections  of,  543  ;  diag.,  560  ; 

prog.,  561  ;  treat.,  564. 
 clinical  phenomena  connected  with, 

497- 

 degenerations  and  new  formations  in 

the  walls  of,  558. 

 dilatation  of,  549. 

 disordered  action  of,  5 28. 

 enlargements  of  the,  549 ;  sy mp.,  552; 

phys.  signs,  553. 

 examination  of,  504. 

 fatty  disease  of,  555. 

 g'outy,  556. 

 hypertrophy  of,  549. 

 irregularity  and  intermittency  of,  529. 

  malformations  of,  570. 

 palpitation  of,  528. 

 parenchymatous  degeneration  of,  542. 

 rupture  of,  559. 

 sounds  of,  504,  509. 

  valves,  &c.,  of,  affections  of,  543. 

Heart-burn.  618. 
Heart-hurry,  paroxysmal,  530. 
Hectic  fever,  81,  83. 
Helminthiasis,  683. 
Hemi-anaesthesia,  871. 
Hemichorea,  91  2. 
Hemicrania,  892. 
Hemiplegia,  860,  861. 
Hepar  adiposum,  711. 
Hepatalgia,  696. 

Hepatic  abscess,  704  ;  treat.,  708. 

 affections,  chronic,  general  diag.,  729  ; 

prog.,  731  ;  treat.,  732. 

 colic,  727. 

 congestion,  702. 

 enlargements,  characters  of,  730. 

Hereditary  disease,  6. 

Hernia,  676. 

Herpes,  1016. 

Hip. gout,  875. 

Hippocratic  succussion,  363. 

Histology,  morbid,  2. 

Hob-nailed  liver,  720. 

Hooping-cough,  193  ;  diag.,  244. 

Horn-pock,  165. 

Hodgkin's  disease,  740,  826. 

Hydatid  fremitus,  601. 

 tumour  of  the  liver,  713  ;  anat.  char., 

7  13  ;  symp.,  716  ;  treat.,  734. 

 tumour  of  brain,  956. 

 of  kidney,  814. 

 —  of  lung,  480. 

—  of  peritoneum,  612. 

 of  spleen,  744. 

Hydremia,  583. 
Hydrocele,  29. 

Hydrocephalus,  28 ;  acute,  932 ;  chronic, 
959- 

Hydrometria,  29. 
Hydronephrosis,  29,  815. 
Hydropericardium,  28,  538. 


Hydrophobia,  217  ;  diag.,  244. 
Hydro-pneumothorax,  491. 
Hydrops,  28. 

 vesicae  felleae,  725 

Hydrothorax,  28,  490. 
Hygienic  treatment.  22. 

 of  contagious  fevers,  106. 

Hypremia,  583. 
Hypaesthesia,  837,  870. 
Hypalbuminosis,  583. 
Hyperaemia,  24. 

 cerebral,  940. 

 of  the  optic  disc,  844. 

 of  the  liver,  702. 

  of  the  lungs,  421. 

 of  the  spleen,  737. 

 renal,  788. 

Hyperaesthesia,  837,  872. 
Hyperalbuminosis,  583. 
Hyperidrosis,  1034. 
Hyperinosis,  583. 
Hyperplasia,  60. 
Hyperpyrexia,  82. 
Hypertrophic  cirrhosis,  721. 
Hypertrophy,  60;  fatty,  67. 

 of  the  brain,  960. 

 of  the  glands,  826. 

 of  the  heart,  549. 

 of  the  liver,  711. 

 of  the  pancreas,  747. 

 of  the  spleen,  739. 

 of  the  skin,  1026. 

Hypinosis,  583. 
Hypochondriasis,  909. 

Hysteria,  &c.,  901  ;    symp.,   902  ;  treat., 
907. 

Hystero-epilepsy,  906. 

Icterus,  696. 
Ichthyosis,  1026. 
Idiopathic  fever,  77. 

 bronchitis,  411. 

 parotitis,  191. 

Idiosyncrasy,  6. 

Impetigo,  1013  ;  contagiosa,  1017. 
Indigestion,  628. 
Induration,  49. 
Infantile  paralysis,  968. 

Infarction,   hemorrhagic,  597  ;  of  spleen, 

738  ;  renal,  788. 
Infection,  98. 

Inflammation,  42  ;  changes  in  blood-vessels, 

&c.,  44 ;  do.   in    affected   tissues,  46 ; 

path,  terminations   and   products,    47  ; 

gen.  morbid  anat.,  50  ;  path.,  52  ;  symp., 

56  ;  varieties,  57  ;  treat.,  57. 

 of  arteries,  572. 

 of  the  bile-ducts,  707  ;  treat.,  708. 

 of  the  bladder,  820. 

 of  the  brain  and  its  membranes,  920  ; 

diag.,  prog.,  and  treat.,  937. 

 of  the  bronchi,  410. 

 of  the  gall-bladder,  725. 

 of  the  glands,  823. 
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Inflammation  of  the  heart,  542. 

 of  the  intestines,  659. 

 of  the  kidney,  790. 

— —  of  the  larynx  and  trachea,  390. 

 of  the  liver,  704  ;  treat.,  708. 

 of  the  lungs,  424. 

 of  the  mouth,  328. 

 of  the  mucous  membranes,  51. 

 of  the  oesophagus,  350. 

■  of  the  pancreas,  747. 

 of  the  pericardium,  532. 

 of  the  peritoneum,  605. 

 of  the  pleura,  481. 

 of  the  skin,  loio. 

 of  the  spinal  cord  and  its  membranes, 

964,  966  ;  diag.,  977  ;  prog.,  978;  treat.,  it. 

 of  the  spleen,  737. 

 of  the  stomach,  632. 

 of  the  throat,  338. 

 of  the  tongue,  333. 

 suppurative,  48. 

Inflammatory  exudation,  47. 

Influenza,  198;  symp.,   199;  diag.,  244; 

treat.,  200. 
Inoculated  syphilis,  291. 
Inoculation,  98  ;  of  vaccine-lymph,  170. 
Inorganic  murmurs,  516. 
Insensibility,  852. 
Insolation,  929. 
Insomnia,  855. 
Inspection,  360. 
Intercostal  neuralgia,  875. 
Interlobular  emphysema,  444. 
Intermittent  fever,  231  ;  diag.,  245. 
 heart,  529. 

Interstitial   absorption,   49 ;  emphysema, 

444;  hepatitis,  719;  nephritis,  chronic, 

804;  pneumonia,  435. 
Intestines,  accumulations  in,  675,  680. 

 albuminoid  disease  of,  675. 

 cancer  of,  672. 

 compression  of,  676,  681. 

 constriction  of,  676. 

 incarceration  of,  676. 

 inflammation  of,  659. 

 intus-susception  of,  676,  681. 

 invagination  of,  676. 

  perforation  of,  6  1  2. 

 rotation  of,  676. 

 scrofulous  disease  of,  673. 

 strangulation  of,  676,  681. 

 stricture  of,  675,  681. 

 torsion  of,  676. 

 tubercle  of,  O73, 

— —  ulcer  of,  671. 
Intestinal  catarrh,  659. 

 colic,  652. 

 haemorrhage,  658. 

 new  formations  and  ulcerations,  b'ji. 

 obstruction,    675;  anat.  char.,  677; 

symp.,  678  ;  diag.,  679;  treat.,  682. 
Intestinal  perforation,  1 29. 
 worms,  68^  ;  description,  685  ;  treat  , 

69,. 
Introduction  i. 


Intus-susception,  576,  681. 
Invagination,  676. 
Irregular  heart,  529. 

•  paralysis,  863. 

Irritable  heart,  530. 
Irritative  dyspepsia,  631. 
Ischaemia  of  the  optic  disc,  844. 
Ischuria,  756. 
Itch,  the,  1032. 
Itching,  1030. 

Jaundice,  696  ;  anat.  cliar.,  698  ;  symp. 
699;  diag.,  700;  prog.,  701  ;  treat.,  701 

Keloid,  1026. 

Kidney,  cancerous  growths  in,  812;  diag. 
prog.,  and  treat.,  816. 

  cirrhotic,  804. 

 congestion  of,  788. 

 cystic  disease  of,  8  tj  ;  treat.,  816. 

  dropsy  of,  8i-;. 

 fatty,  807. 

 granular,  contracted,  804. 

 horse-shoe,  775. 

 hydatid  disease  of,  774. 

 lardaceous  or  albuminoid,  807. 

 large,  white,  smooth,  803 

  movable  or  floating,  774. 

 parasitic  growths  in,  814. 

 pelvis  of,  inflammation  of,  791. 

 suppurative  inflammation  of,  790. 

general  diag.,  prog.,  and  treat.,  794. 
 tubercular   disease   of,   813;  treat. 

816. 

 tumour,  774. 

Kiesteine,  770. 
Knee-jerk,  840,  869. 

Landry's  paralysis,  970. 
Lardaceous  disease,  7 

 of  the  glands,  829. 

 kidney,  807. 

 liver,  7 1 2. 

—  spleen,  744. 

Laryngeal   affections,   chronic,  diagnosis 

treatment,  &c.,  of,  407. 

  catarrh,  393  ;  chronic,  398. 

  paralysis,  406. 

 perichondritis,  404. 

 phthisis,  399. 

 sound,  370. 

Laryngismus  stridulus,  393,  405. 
Laryngitis,  acute,  390. 
— —  acute  catarrhal,  393. 

 chronic,  398. 

 croupous  or  plastic,  390,  394. 

 oedematous,  390,  394. 

Laryngoscope,  uses  of,  357. 
Larynx,  abscess  of,  404. 

 affections  of,  390. 

 examination  of,  356. 

 functional  or  nervous   affections  of 

405- 

 morbid  growths  in,  403. 

 necrosis  of  the  cartilages  of,  404. 


INPKX. 


105a 


Larynx,  syphilitic  disease  of,  401. 

 tul>t.'iculosis  of,  399. 

  ulcers  of,  40_:5. 

Lateral  sclerosis,  985,  986,  987. 

Lead-poisoning,  923. 

Leptomeningitis  spinalis,  964,  973. 

Leucocytes,  45. 

LeucocytliDomia,  58_5,  739. 

Leucocytosis,  583. 

Leucodcrma  or  Leucopathia,  1030. 

Leukaemia,  739. 

Lichen,  1018. 

Liquor  puris,  48. 

Liver,  acute  inflammatory  diseases  of  the, 
704  ;  diag.,  prog.,  and  treat.,  708. 

 atl'cctions,  chronic,  general  diag.  of, 

729;  prog.,  731  ;  treat.,  732. 

 allmminoid  disease  of,  712. 

 and  appendages,  diseases  of,  clinical 

characters  of,  694. 

 ■  atrophy  of,  711,  719. 

  cancerous  growths  of,  717. 

 chronic  diseases  of,  711. 

 cirrhosis  of,  7  19. 

 conge^tion  of,  702. 

  fatty  711. 

 hydatid  tumour  of,  713. 

 hypertrophy  of,  71  i. 

 ■  inflammation  of,  704. 

 lardaceous,  712. 

  rickety,  286. 

 syphilitic,  724. 

 tuberculosis  of,  724. 

Liver-fluke,  696. 

Lobar  pneumonia,  424. 

Lobular  pneumonia,  433. 

Local  asphyxia,  598. 

 diseases,  327. 

  paralysis,  863. 

 syncope,  598. 

Lock-jaw,  915. 

Locomotor  ataxy,  981. 

Lumbago,  Zj8. 

Lungs,  brown  in<luration  of,  423. 

 cancer  of,  477. 

 cii  rhosis  of,  435. 

 emphysema,  438. 

  gangrene  of,  437. 

 hemorrhage  into,  421. 

 hyperaemia  of,  421. 

  intiamniation  of,  424. 

  morbid  formations  in,  477,  480. 

  oedema  of,  421. 

  syplnlitic  disease  of,  478. 

 and    pleurte,    general    diagnosis  of 

affections  of  the,  493. 
Lupus,  1028. 
Lymph,  47. 
Lvmphadcnoma,  826. 
Lymphadenosis,  826. 
Lympbangitctasis,  825. 
Ly mpliangiectodes,  825. 
Lymphangitis,  823. 
Lymphangioma.  82-;, 
Ljmphatic  dilatation,  825. 


I.ymjjhatic  leucocythasmia,  740. 
I.ymphorrhagia,  825. 
Lymphorrhcea.  825. 
Lysis,  8  I . 

Macula^  1005. 

Malaria  or  marsh- miasm,  228  ;  origin  and 
propagation,  228;  nature,  230  ;  mode  of 
entrance,  23  1 . 

Malformations  of  heart  and  great  vessels,. 

Malignant  disease,  309;  of  lungs,  477. 

 endocarditis,  539. 

 pustule,  2r3  ;  diag.,  244. 

INIalignant  type  of  fever,  83. 
Marasmus,  63. 

Maxillary  nerve,  paralysis  of,  866. 
Measles,  153;  symp.,  153;  varieties,  155  ^ 
treat.,  156. 

 <liag.  of,  241,  243,  246. 

Mechanical  bronchitis,  413. 

 phthisis,  468. 

Mediastinal  tumours,  581. 
Midullary  cancer,  310. 
Mela?na,  36,  620,  658. 
Melana;mia,  72,  584. 
Melanin,  72. 
Melanoderma,  1030. 
Melanotic  cancer,  3  1  r. 
Melasma,  1030. 

Membranous  laryngitis,  390,  3(^4. 
Meniere's  disease,  848,  841^. 
Meningeal  hremori hage,  942. 
Meningitis,  cerebral,  simple  or  primary,  9^0. 

 cerebro-spinal,  226. 

 chronic,  954. 

  spinal,  964,  973. 

  tubercular,  932. 

Menorrhagia.  36. 
Mensuration,  36  1 . 
Mercurial  poisoning,  925. 

  stomatitis,  331. 

  tremors,  925. 

Metallic  poisoning,  933. 

  tinkling,  38  1 . 

Metamorphosis,  64;  fatty,  65. 
^ietastasis,  47. 
Metastatic  erysipelas,  i  78. 
Miasmatic  diseases,  105,  228. 
Microsporon  furfur,  1033. 
Migraine  or  megrim,  S92. 
iNIigration  of  blood-coriuiscles,  45. 
Mdiaria,  1034. 
Miliary  crysii)elas,  17S. 

  tubercle.  298. 

 tuberculosis,  acute,  306. 

Milium.  1036. 

Mineral  di  generation,  Oi). 

Mitral  murmurs,  513. 

  obstruciion,  545. 

 regurgitation,  544. 

Mogigraphia,  998. 

Molluscum  coiitagiosuni  vel  sebaceum,  1036. 

 fibiosum,  1026. 

Morbid  anatomy,  2. 


1054 


INDEX. 


Morbilli,  153. 
Morphoea,  1027. 
Mortification,  50. 
Motor  disorders,  857. 

 paralysis,  860. 

Mouth  and  tongue,  diseases  of,  327. 

 dry,  1042. 

  ulcers  of,  334. 

Mucin,  47,  48. 
Muco  entcritis,  659. 
Mucoid  degeneration,  73. 
Mucous  inflammation,  51. 

  membrane  of  throat,  relaxed,  346. 

  rales,  378. 

Mulberry  calculus,  817. 

  rash,  1  1 9. 

Muitilocular  hydatid  cyst,  716. 
Multiple  neuritis,  996. 

■  sclerosis,  988. 

Mumps,  191  ;  diag.,  244. 

Murmurs,  504,  512. 

Muscles,  tests  applied  to,  839. 

Muscular  and  tendinous  rheumatism,  257. 

 atrophy,  progressive,  992. 

  palsy,  860. 

  paralysis,  pseudo-hypertrophic,  999. 

Myalgia,  257  j  varieties,  ;7'. ;  treat.,  258. 
Myelitis,  acute,  966  ;  chronic,  974. 
...lyelogenic  leucocythaemia,  740. 
Myo-carditis,  acute,  542. 
Myoidema,  465. 
Myotonia,  congenital,  1004. 
Myxuedema,  32,  833. 
Myxoma  of  brain,  957. 


Nails,  diseases  of,  1038. 
Nasal  diphtheria,  184. 
Necrobiosis,  61. 

Necrosis  of  cartilages  of  larynx,  404. 
Nematodes,  characters  of,  686. 
Nephritic  colic,  818. 

Nephritis,  desquamative  or  tubal,  acute, 
795  ;  chronic,  803. 

 catarrhal,  788. 

  interstitial,  chronic,  804. 

 suppurative,  790. 

Nerve-centres,  sclerosis  of,  979 ;  treat., 
991. 

Nervous  diseases,  localization  of,  884. 

—  secondary  atrophic    lesions  in, 

880. 

•          dyspepsia,  632. 

  system,  diseases  of  the,  clinical  ex- 
amination, 836  ;  phys.  exam.,  838. 

  uses  of  electricity  in  diagnosis  of, 

840. 

Neuralgia,  872  ;  varieties,  874  ;  treat.,  875. 
Neurasthenia  spinalis,  963. 
Neuritis,  multiple  or  peripheral,  996. 

 optic,  845. 

Ncma,  330. 

Numerical  hypertrophy,  60. 
Nutmeg  liver,  702. 
Nystagmus,  837. 


Obesity,  68. 

Obsolescence  of  tubercle,  300. 
Obstruction,  aortic,  546. 

 intestinal,  675. 

 mitral,  545. 

 of  the  absorbent  vessels,  824. 

 of  the  oesophagus,  352. 

 pulmonary,  549. 

 pyloric,  642. 

 tricuspid,  549. 

Obstructive  suppression  of  urine,  787. 

Qidema,  28. 

 of  the  disc,  844. 

 glottidis,  404. 

 of  the  lungs,  421. 

CEdematous  erysipelas,  i  78. 

 laryngitis,  390,  394. 

CEgophonj ,  381. 

QJsophagus,  diseases  of,  348. 

 chronic  diseases  of,  350;  functional 

derangements  of,  350  ;  organic  diseases 
of,  351  ;  diag.  and  treat.,  353. 

ffisophagismus,  351. 

Oesophagitis,  acute,  350. 

Oidium  albicans,  328. 

Oinoniania,  919. 

Oligaemia,  583. 

Oligochromaemia,  583. 

Oligocythaemia,  583. 

Oliguria,  756. 

Omentum,  colloid  in,  612. 

Omodynia,  257. 

Ophthalmoscope,  uses  of,  844. 

Optic  disc,  hypei'a;mia  of,  &c.,  844. 

 neuritis,  845. 

Opisthotonos,  915. 

Organs,  inflammation  of,  51. 

Orthotonos,  9  1 5. 

Ossiform  tissue,  282. 

Osteoid  cancer,  311. 

 tissue,  283. 

Ovarialgia,  904. 

Ovarian  dropsy,  29. 

■  tumour,  physical  signs  of,  616. 

Oxyuris  vermicularis,  688. 

Pachymeningitis,  spinal,  964,  973. 
Palpation,  360. 

Palpitation,  528;  symp.,  530;  treat.,  531. 
Palsy,    muscular,    860;    wasting,  992; 

Scrivener's,  998;  shaking,  looi. 
Paludal  fevers,  228. 
Pancreas,  diseases  of  the,  746. 
Pancreatitis,  747. 
Pandemic  wave,  106. 
Papillary  stomatitis,  329. 
Papular  inflammations  of  skin,  1018. 
Paracentesis,  35. 

 abdominis,  617  ;  thoracis,  488. 

Paraesthesice,  837. 
Paragloliulin,  762. 
Paralysis  agitans,  looi. 

 ascendens  acuta,  970. 

 bulbar,  994. 

 Cruveilhier'Sj  992. 
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Paralysis  of  children,  essential,  968. 

 diphtheritic,  926. 

 disseminated,  871. 

  Duchenne's,  999. 

 facial,  864. 

  general,  f<6o. 

 glosso-labio-laryngeal,  994. 

 in  connection  witii  the  eye,  S^'-,. 

 infantile,  968. 

  intestinal,  681. 

  Landry's,  970. 

  laryngeal,  406. 

 •  motor  or  muscular.  860, 

  of  inferior  maxillary  nerve,  866. 

 of  CESophagus,  350. 

 of  pharynx,  866. 

 of  tongue,  866. 

 pseudo-hypertrophic  muscular,  999. 

  sensory,  870. 

 spinal,  968,  969. 

 treatment  of,  8d6. 

  uses  of  electricity  in,  868. 

Paraplegia,  860,  863  ;  spastic,  985. 
Parasitic  diseases  of  the  skin,  1031. 

 growths  in  kidney,  814. 

■  stomatitis,  330. 

Parenchymatous  inflammation,  46. 

 '      tongue,  333. 

Paresis,  860. 
Parotiil  bubo,  335. 

•  chronic  enlargement  of,  335. 

Parotitis,    idiopathic,    191;  symptomatic, 
,S3.=;- 

Paroxysmal  hemoglobinuria,  784. 

Patellar  reflex,  869. 

Pathognomonic  symptoms,  11. 

Pathology,  definition,  &c.,  2. 

Pectoriloquy,  380. 

Pediculi  ;  pediculosis,  1031. 

Peliosis  rheumatica,  101 1. 

Pemphigus,  1016. 

Pentastoma  ilenticulatum,  814. 

Peptones,  762. 

Peptonuria,  777. 

Percussion,  361,  370.  J04,  508. 

Perforating  ulcer  of  stomach,  637. 

Perforation,  abdominal,  612. 

 of  the  oesophagus,  353. 

 in  typhoid  fever,  129. 

Peri-arteritis,  572. 
Pericardial  dropsy,  538. 

  haemorrliage,  538. 

 murmurs,  504,  516. 

Pericarditis,  acute,  532  ;  symp.,  538  ;  phys. 
signs,  534  ;  treat.,  536. 

 chronic,  53;. 

Pericardium,  diseases  of,  532. 

 adherent,  •;3  7. 

Perichondritis,  laryngeal,  404. 
Perihe|)atitis,  707  ;  treat.,  708, 
Perinephritis,  794. 
Perineuritis,  845. 

Peripheral   nervous  diseases,  clinical  phe- 
nomena of,  884. 
Peripheral  neuritis,  996. 


Peritoneum,  diseases  of,  605. 

 cancer  of,  6  1  2. 

 dropsy  of,  614. 

  hydatids  of,  612. 

 inflammation  of,  acute,  605  ;  chronic, 

610. 

 morbid  growths  in,  612. 

 tubercle  of,  6  1  2. 

I'eritonitis,  acute,  605  ;  anat.  char.,  606  ; 
symp.,  606;  var.  607  ;  treat.,  608. 

 chronic,  610;  treat.,  6ii. 

Peritvphlitis,  659. 
Pernicious  anjemia,  587. 
Pertussis,  193;  diag.,  244. 
I'estis,  221. 
Petechia?,  36. 
Petit  mal,  895. 
Petrifaction,  69. 

Pharyngeal  catarrh,  chronic,  346. 
Pharyngitis,  acute  catarrhal,  339  ;  follicular, 
340- 

Pharynx,  diseases  of,  337. 

 paralysis  of  the,  866. 

Phlcliectasis  laryngea,  398. 
Phlebitis,  594. 
Phleliolith,  595. 
Phlegmasia  dolens,  594. 
Phlegmonous  erysipelas,  178. 
Phlyctenous  erysipelas,  178. 
Phthciriasis,  1031. 

Phthisis,  453  ;  path.,  454  ;  aetiol.,  456. 
 acute,  458;  treat.,  459;  f'iag.,  459, 

483,  494- 
  bronchial,  828. 

 chronic,  460  ;    symp.,    462  ;  phys. 

signs.,   466;    diag.,  469;   prog.,  469; 

treat.,  470. 

 fibroid,  435. 

 inflammatory  forms  of,  454. 

Physical  examination  explained,  14. 

 of  the  abdomen,  600. 

 of  the  chest,  358. 

 of  circulatory  organs,  503. 

Piarbaemia,  781. 
Pica,  619. 

Picric  acid  as  test  for  albumin,  761  ;  for 

sugar,  763. 
Pigmentary  degeneration,  7  1 . 

  changes  in  skin,  1030. 

Pityriasis,   1020;  lubra,   1021  ;  versicolor. 

Plague,  221  ;  diag.,  245. 
Plantar  reflex.  83(). 
Plaques  molles,  i  28  ;  dures,  i7'. 
Plasmodium  malarise,  230. 
Plastic  bronchitis,  419. 

 laryngitis,  394. 

Plethora,  ,83. 

Pleura,  diseases  of,  481. 

 dropsy  of  the,  490. 

 diag.  of  affections  of,  table,  493. 

 haemorrhage  into  the,  491. 

Pleurisy,  481  ;  anat.  char.,  48 1  ;  symp., 

482  ;    phys.    signs,   484  ;    treat.,    486  ; 

diag.,  486. 
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Pleuritic  friction-fremitus,  370  ;  sounds,  379. 
Pleurodynia,  2-;8. 
Pleurnsthotonos,  915. 
Plexi meter,  362. 
Pneumonia,  424. 

 acute  croupous,  424 ;  anat.  char.,  425  ; 

symp.,  427;   phys.  signs,  429;  term. 

and  dur.,  430 ;  prog.,  430 ;  diag.,  430 

and  493  ;  treat.,  431. 

 catarrhal,  433  ;  diag.,  493  ;  treat.,  434. 

 chronic  or  interstitial,  43-;. 

 disseminated  or  lobular,  433. 

 hypostatic.  425. 

•  ■  intermittent,  428. 

 latent,  428. 

 lobar,  424. 

 typhoid,  428. 

Pneumo-pcricardium,  538. 
Pneumothorax,  491. 
Podagra,  262. 

Polio-myelitis  anterior    acuta,  9C8  ;  sub- 

acuta,  970. 
Polyaemia,  583. 
Polycytluemia,  583. 
Polydipsia,  325. 
Polyuria,  325,  756. 
Portable  tests  for  urine,  761. 
Portal  congestion,  702. 
Pouching  of  oesophagus,  353. 
Primary  lateral  sclerosis,  979,  985. 
Prognosis,  2,  19. 
Progressive  anaemia,  587. 
Prolapsus  ani,  676. 
Prophylaxis,  2 1 . 
Prosopalgia,  874. 
Proteids  in  urine,  759. 
Prurigo,  1020. 
Psoriasis,  1020. 
Ptyalism,  336. 

Pulmonary    artery  and  branches,  throm- 
bosis in,  594. 

 murmurs,  5 1  5. 

 apoplexy,  422. 

 breathing,  374. 

 collapse,  45  I . 

 compression,  451. 

 congestion,  421;  symp.,  423;  phys. 

signs,  424  ;  prog.,  il\  ;  treat.,  tb. 

 consumption,  453. 

 diseases,  acute,  diagnostic  table  of, 

 obstruction  and  regurgitation,  549. 

 orifice,  disease  at,  549. 

 percussion-sound,  370  ;  changes  in, 

37'- 
Pulse,  the,  518. 
Purpura,  277. 
Purulent  urine,  778. 
Pus,  formation  of,  48  ;  kinds  of,  49. 
Pustule,  n.alignant.  213;  diag.,  244. 
Pustular  inflammations  of  skin,  1017. 
Putrid  fever,  83. 
Pyaemia,  589. 

Pyaemic  hepatic  abscess,  704. 
Pyelitis,  791. 


Pyelo-nephritis,  791. 

Pyle-phlebitis,  suppurative,  704. 

Pyloric  obstruction  and  incompetence,  642. 

Pyonephrosis,  791. 

Pyo-pneumothorax,  491. 

Pyrexia,  78. 

Pyrosis,  619. 

Pythogenic  fever,  125. 

Pyuria,  778. 

Quartan  ague,  234. 
Quinsy,  340. 
Quotidian  ague,  233. 

Rabies,  2  i  7. 

Rachitis,  279  ;  symp.,  287  ;  treat.,  289. 
Rales,  362,  376  ;  classification  of,  377. 
Raynaud's  disease,  598. 
Reactions  of  degeneration,  842. 
Red  softening  of  brain,  947. 
Reflexes,  exam,  of,  839. 

  superficial  and  deep,  869. 

Regurgitation,  aortic,  547. 

 mitral,  544. 

  pulmonary,  549. 

 tricuspid,  548. 

 of  food,  6 1 9. 

Relapsing  fever,  140;  symp.,  141  ;  relapse, 
143  ;  comp.  and  seq.,  143  ;  treat.,  144. 

 diagnosis  of,  240,  242. 

Relapsing  type  of  fever,  8  J. 
Remittent  fever,  236  ;  diag.,  245. 

 type  of  fever,  81. 

Renal  abscess,  790. 

 calculus,  818. 

 casts,  772. 

 colic,  8  18. 

 congestion,  788. 

  embolism,  788. 

 infarction,  788. 

 tumour,  774. 

Resolution,  47. 

Respiration,  movements  of,  366  ;  sounds 

of.  .^z.^- 
Respiratory  organs,  diseases  of  the,  clinical 

characters,  355. 
Retching,  6 1 9. 
Retinitis,  846. 
Retroccdent  gout,  267. 
Retro-pharyiigeal  abscess,  348. 
Rheunialisni,  247  ;  diag.,  252,  2O9. 

 acute  articular,  247. 

  chronic  articular,  2^6. 

 gonorrhoeal,  259. 

 muscular,  257. 

Rheumatic  fever,  247  ;    aetiol.,  ii.  ;  anat. 

char.,  248;  symp.,  249;  comp.,  250; 

tieat.,  252. 
  gout,  256. 

Rheumatoid  aithritis,  260;  diag.,  261,  269. 
Rhtnchal  fremitus,  369. 
Rhonchi,  362,  376. 
Rickets,  279. 

 acute,  289. 

  in  glands,  829. 
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Rickety  liver,  724. 

Ringworm,  1033. 

Rosacea,  1036. 

Rose,  the,  i  75. 

Roseola,  10 10. 

Rotation  of  intestine,  676. 

Rotheln,  157. 

Round  worm,  684,  68g. 

Rubeola,  153. 

  notha,  157. 

Rupia,  1025. 

Ruptures,  abdominal,  612. 
 of  heart,  559. 

St.  Anthony's  fire,  175. 

St.  Vitus's  dance,  910. 

Salivary  glands,  diseases  of,  327. 

Salivation,  335. 

Sanguineous  apoplexy,  942. 

Sarcina  ventriculi,  619. 

  urinse,  774. 

Saturnism,  923. 
Scabies,  1032. 
Scalp,  rheumatism  of,  257. 
Scai)ular  reflex,  839. 
Scapulodvnia,  257. 
Scarification,  35. 

Scarlatina  or  Scarlet  fever,  144;  symp., 
146;  stages,  var.  148;  comp.  and 

seq.,  149;  prog.,  150;  treat.,  151  ;  diag. 
of,  240. 

Sciatica,  875. 

Scirrhus  cancer,  310. 

Scleroderma,  1027. 

Sclerosis  of  nerve-centres,  979  ;  treat.,  991. 
Scorbutus,  273. 
Scrivener's  palsy,  998. 
Scrofulosis,  297. 
Scrofulous  diathesis,  305. 

  disease  of  the  glands,  828. 

  disease  of  the  intestines,  673. 

Scurvy,  273. 

Sea-sickness,  624. 

Seat- worm,  683,  (190. 

Sebaceous  glands,  diseases  of,  1025. 

Seborrhoei,  1036. 

Secondary  fever,  78. 

 lateral  sclerosis,  979,  987. 

 lesions  in  nervous  diseases,  880. 

•         syphilis,  291. 

Semeiology,  2,11. 
Senile  arthritis,  256. 
Sensory  paralysis,  870. 
Septic  fever,  .S3. 
Septicaemia,  589. 
Sequelae,  12. 

Serous  inflammations,  50. 
Serum,  47. 
Shaking  palsy,  root. 
Sick-headache,  893. 
Simple  erysipelas,  1  78. 
Skin,  diseases  of  the,  1005. 

  diathetic  diseases  of,  1022. 

  hypertrophies  and  atrophies  of,  1026. 

■         inflammation  of,  50. 


Skin,  inflammatory  diseases  of,  loio  ;  bul- 
lous, 101;;  catarrhal,  1013;  erythema- 
tous, 1010;  papular,  1018;  pustular, 
1017;  squamous,  1020. 

 new  formations  of,  1028. 

  pigmentary  changes  of,  1030. 

  parasitic  diseases  of,  1031. 

Sleep,  disorders  of,  854. 

Small-pox,  158;  anat.  char.,  159;  symp., 
160;  eruption,  161  ;  secondary  fever, 
163;  varieties,  163;  inoculated,  164; 
after  vaccination,  16:;  ;  comp.  and  seq., 
165  ;  prog.,  166  ;  treat  ,  166. 

 diagnosis  of,  241,  243. 

Soft  cancer,  310. 

Softening  of  the  brain,  946 ;  acute,  948  ; 
chronic,  955. 

 of  spinal  cord,  974. 

 of  heart,  558. 

Somnambulism — somniloquism,  855. 
Somnolence,  854. 

Sore-throat,  relaxed,  339  ;  hospital,  343  ; 
sloughing,  344;  granular,  346;  folli- 
cular, li. 

Sounds  of  the  heart,  504,  J09. 

 •  respiratory,  373. 

Spansemia,  584. 

Spasms,  857. 

Spasm  of  tlie  glottis,  405. 

  of  intestmes,  652,  676. 

 of  oesophagus,  3.SI. 

 of  the  stomach,  623. 

Spasmodic  asthma,  445. 

  crou[i,  405. 

  spinal  paralysis,  985. 

 wry-neck,  1003. 

Spastic  paiaplegia,  985. 

Specific  fevers,  acute,  78. 

 diseases,  diagnosis  of,  237. 

Sphygmograph,  description  of  the,  519; 
uses,  521. 

Sphygmographic  traciiigs,  519. 

Sphygmomanometer,  503. 

Spinal  cord,  diseases  of,  clinical  pheno- 
mena, 885. 

  and   membranes,   diseases   of,  962  ; 

diag.  977  ;  treat,  of,  978. 
Spinal  cord,  adventitious  growths  in,  976. 

 concussion  of,  963. 

 congestion  of,  971. 

  hseniorrhage  into,  972. 

 inflammation  of,  966. 

  meningitis,  acute,  964. 

 chronic,  973. 

 paralysis,  9fi8,  969,  985. 

 sclerosis,  882,  988  ;  treat.,  991. 

  softening,  974. 

Spirillum,  140. 

Spleen,  diseases  of  the,  736  ;  general  diag  , 
Jrog.,  and  treat.,  744. 

 congestion  of,  737. 

•          hypertrophy  of,  739. 

  rare  morbid  conditions  of,  744. 

Splenic  cachexia,  736. 
 leucocythemia,  739. 
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Splenic  tumour,  736. 
Splenification  of  lung,  422. 
Splenitis,  738. 
Sporadic  cholera,  207. 

 diseases,  104. 

Sputa,  356. 

Squamous  inflammations  of  skin,  1020. 
Sthenic  ague,  234. 
Stiff-neck,  257. 
Stigmata,  36. 

Stomach,  cancer  of,  640  ;  treat.,  650. 

 chronic  diseases  of,  636. 

 dilatation  of,  642. 

 and  intestines,  diseases  of  the,  clinical 

characters,  618. 
 inflammation  of,  acute,  6^2  ;  chronic, 

636. 

 spasm  or  cramp  of,  623. 

  ulcer  of,  637  ;  diag.,  644  ;  treat.,  648. 

Stomatitis,  328  ;  treat.,  3^2. 
Stricture  of  oesophagus  352. 

 of  intestines,  625. 

 of  pylorus,  642. 

Strongylus  gigans,  814. 
Strumous  diathesis,  305. 
Stupor,  8^2. 

Subcuticular  mottling  in  typhus,  1  19. 
Succussion,  382. 
Sudaniitia,  1034. 
Suffocative  breast-pang,  523. 
Sugar,  tests  for  in  urine,  763. 
Summer  diarrhoea,  207. 
Sun-stroke,  929. 

Suppression  of  urine,  obstructive,  787. 
Suppuration,  48. 

 of  gall-bladder,  72V 

Suppurative  inflammation  of  liver,  704. 

 of  kidney,  790. 

 nephritis,  790. 

  phlebitis,  595. 

 pylephlebitis,  704. 

Supra-renal  capsules,  diseases  of,  749. 
Surgical  kidney,  791. 
Sweat-glands,  diseases  of,  1034. 
Sycosis,  1037. 

Symmetrical  gangrene  of  extremities,  598. 
Symptomatology,  2,  11. 
Symptomatic  fever,  78. 
  parotitis,  33,. 

Symptoms,  mode  of  examination  for,  17 
Syncope,  526  ;  treat.,  528. 
Synocha,  115. 
Syphilides,  1022. 

Syphilis,  acquired,  skin  eruptions  in,  1023. 
  congenital,  293- 

 constitutional,  291  ;  diag.,  296  ;  treat., 

296. 

 hereditary,  293. 

 inoculated,  291. 

Syphilitic  acne,  1035. 

 disease  of  arteries,  574;  of  larynx, 

401;  of  lungs,  478;  of  liver,  724;  of 
brain,  957  ;  of  spleen,  744. 

■  skin-eruptions,  1022. 

Systemic  veins,  thrombosis  in  the,  594. 


Tabes  dorsalis,  981. 

 mesenterica,  828. 

Taches  cerebrales,  846. 
Taenia  Egyptica,  683. 

 elliptica,  683. 

 flavo-punctata,  683. 

 medio-canellata,  684. 

 nana,  683. 

 solium,  685. 

Tape-worms,  683,  685. 

Temperaments,  6. 

Temperature,  1 12. 

Tendinous  rheumatism,  257. 

Tendon  reflexes,  839,  869. 

Tenesmus,  620. 

Tertian  ague  233. 

Tetanus,  915. 

Tetany,  9  (6. 

Therapeutics.  2,  20. 

Therapeutic  treatment,  22. 

Thermo-anaesthesia  and  hypersesthesia, 837. 

Thermometer,  clinical,  1 10. 

Thomson's  disease,  1004. 

Thoracic    aneurism,    576;    symp.,  576; 

phys.  signs,  S77  ;   ^liag.,   578;  treat., 

.=i79- 

Thorax,  divisions  of,  359. 
Thread-worm,  683,  684. 
Thrill,  507,  517. 

Throat,  diseases  of,  337  ;  chronic,  346. 

 ulceration  of,  344. 

Thrombosis,  592. 

 arterial,  596.  ' 

 •  cardiac,  592. 

  cerebral,  946. 

  in  the  pulmonary  artery,  594. 

 in  the  systemic  veins,  594. 

Thrush,  330. 

Thyroid  gland,  diseases  of,  830. 
Tic-douloureux,  874. 
Tinea,  1033. 

Tongue,  characters  of,  620. 

 diseases  of,  327. 

 paralysis  of,  866. 

 parenchymatous    inflammation  of, 

 ulcers  of,  334. 

Tonsillitis,  acute,  340  ;  treat.,  343. 

Tonsils,  chronic  enlargement  of,  346. 

Torsion,  676. 

Torticollis,  257,  1003. 

Torula  cerevisise,  101. 

Trachea,  affections  of,  390  ;  exam,  of,  356. 

Tracheal  catarrh,  393. 

 phthisis,  399. 

 sounds,  370. 

Tracheitis,  393. 
Trance,  907. 

Traumatic  httmorrhage,  36. 
Treatment,  2,  20;  therapeutic,  22. 
Tremor,  purring,  507. 
Trichina  spiralis,  693. 
Trichinosis,  692. 
Tricocephalus  dispar,  689. 
Tricophyton,  1033. 
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Tricuspid  mumurs,  315. 

  obstruction,  549. 

 re^uri^itation,  54X. 

Trophic  lesions  in  nervous  diseases,  680. 
Tropical  hepatic  abscess,  704. 
Tubal  nephritis,  acute,  795. 

    chronic,  803. 

Tubercle,  298. 

  bacilli,  303  ;  detection  of,  463. 

  of  brain,  956. 

 of  Inlands,  828. 

 of  intestines,  673. 

  of  kidney,  813. 

  of  liver,  724. 

  of  lunt;s,  454. 

 of  peritoneum,  612. 

 of  spleen,  744. 

Tubercular  disease  of  the  glands,  828. 

 diathesis,  305. 

  meningitis,  932. 

  phthisis,  458. 

 ulceration  of  the  intestine,  673. 

Tuberculosis  297;    path.,  301;  symp., 

305  ;  treat.,  ^o5. 

  acute  miliary,  306. 

 of  larynx  and  trachea,  399. 

  ol  liver,  724. 

Tubular  breathing,  375. 

 cancer,  310. 

  percussion-sound,  371. 

Tumours,  mediastinal,  581. 
Tumour,  cerebral,  956  ;  renal,  774. 
Tussive  fremitus,   369  ;    resonance,  363, 

381. 

Tympanitic  sound,  370. 
Typhlitis,  659 

Typhoid  fever,  125  ;  predisposing  causes, 
127;  anat.  char.  ib.  ;  stages,  128; 
symp.,  131  ;  varieties,  134;  comp.  and 
seq,,  135  ;  duration  and  term.,  135  ; 
prog.,  136;  treat.,  136. 

  diagnosis  of,  240,  242. 

 type  of  fever,  81. 

Typhus  fever,  117;  anat.  char.,  118; 
symp.,  118;  varieties,  122;  sequelse, 
122 ;  term,  and  duration,  ib.  ;  treat.  123. 

 diagnosis  of,  240,  242. 

Ulceration,  49. 

Ulcerative  endocarditis,  530. 

 stomatitis,  329 

Ulcers  of  the  intestines,  671. 

 of  the  larynx,  403. 

 of  the  mouth  and  tongue,  328. 

 •  of  the  cesophagus,  351. 

 of  the  stomach,  637. 

 of  the  throat,  344. 

Ulcers,  typhoid,  129. 

Unilateral  paralysis,  860,  861  ;  sensory, 
870. 

Urajmia,  756,  786. 
Urinary  calculus,  817. 

 deposits,  767. 

 •  organs,  diseases  of  the,  755. 

Urine,  abnormal  conditions  of,  776. 


Urine,  chylous,  770,  779. 

  exauiinaiiiin  of,  756 

  purulent,  778. 

 tests  for,  757. 

Urticaria,  loi  i. 

Vaccination,  Vaccinia,  i6g. 
Vacuolation,  313. 

Valves  and  orifices  of  heart,  affections  of, 

543- 
Valvuliiis,  539. 

Varicella,  173  ;  diag.,  241,  243. 
Variola,  see  Small  pox. 
Veins,  clinical  phenomena  connected  with 
the,  503. 

  exam,  of,  522. 

Venesection  in  mflammation,  58. 
Venous  hyperasniia,  24. 

 murmurs,  504,  523. 

Ventricular  haemorrhage,  946. 
Vertige  epdeptique,  895. 
Vertigo,  848. 
Vesical  catarrh,  820. 
Vesicular  breathing,  374. 

 emphysema,  438. 

Vibices,  36. 
Villous  cancer,  311. 
Virus,  100. 

Vocal  cords,  paralysis  of  muscles  of,  406. 

 fremitus,  369  ;    resonance,  363,  380. 

Volvulus,  676,  677. 
Vomitmg,  623;  treat.,  625. 
 ol  blood,  626. 

Wart-pock,  165. 
Wasting  palsy,  992. 
Water-brash,  6ig. 
Water-canker,  330. 
Waxy  disease,  73. 

 liver,  712. 

Weil's  disease,  116. 
Whip-worm,  683,  689. 
White  leg,  595. 
  mouth,  330. 

Whooping  cough,  193  ;  diagnosis,  244. 
Wool-sorter's  disease,  213. 
Word-blindness,  879. 

 deafness,  879. 

Worms,  intestinal,  683. 
Writer's  cramp,  998. 
Wry  neck,  257,  1003. 

Xanthelasma,  1037. 
Xanthopsy,  700. 
Xerostomia,  1042. 

Yellow  atrophy  of  liver,  acute,  799. 
Yellow  fever,    222  ;    anat.    char.,    223 ; 
symp.,  223  ;  var.,  225;  treat.,  ib. 

 •         diagnosis  of,  245. 

 tubercle,  298. 


Zona  or  Zoster,  1016. 
Zyme,  100. 

Zymotic  diseases,  105. 
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Edition,  with  Illustrations,  Svo,  5s. 

II. 

ON    THE    TREATMENT    OP    RUPTURE    OP  THE 

FEMALE  PERINEUM  IMMEDIATE  AND  REMOTE.  Second 
Edition,  with  Illustrations,  8vo,  3s.  6d. 

A  PLEA  FOR  EARLY  OVARIOTOMY,    Demy  Svo,  2s. 
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ARTHUR  E.  J.  BARKER,  f.r.c.s. 

Huuterian  Professor  of  Surgery  and  Pathology  ;    Surgeon  to  University  College  Hospital. 

HUNTERIAN  LECTURES  ON  INTRA-CRANIAL  IN- 
FLAMMATIONS STARTING  IN  THE  TEMPORAL  BONE, 
THEIR  COMPLICATIONS  AND  TREATMENT.    8vo,  3s.  nett. 


FANCOURT  BARNES,  m.d.,  m.r.c.p. 

Physician  to  the  Chelsea  Hospital  for  Women  ;   Obstetric  Physician  to  the  Great  Northern 

Hospital,  &c. 

A  GERMAN-ENGLISH  DICTIONARY  OF  WORDS  AND 

TERMS  USED  IN  MEDICINE  AND  ITS  COGNATE  SCIENCES. 
Square  i2mo,  Roxburgh  binding,  gs. 


JAMES  BARR,  m.d. 

Physician  to  the  Northern  Hospital,  Liverpool ;  Medical  Officer  of  Her  Majesty's  Prison, 

Kirkdale,  be. 

THE  TREATMENT  OP  TYPHOID  FEVER,  and  reports 

of  fifty-five  consecutive  cases  with  only  one  death.  With  Introduction 
by  W.  T.  Gairdner,  M.D.,  LL.D.,  Professor  of  Medicine  in  the  Uni- 
versity of  Glasgow.    With  Illustrations,  demy  8vo,  6s.        {Now  ready. 


ASHLEY    W.    BARRETT,    m.b.  lond.,  m.r.c.s.,  l.d.s.e. 

Dental  Surgeon  to,  and  Lecturer  on  Dental  Surgery  tn  the  Medical  School  of,  the  London 

Hospital. 

DENTAL  SURGERY  FOR  MEDICAL  PRACTITIONERS 

AND  STUDENTS  OF  MEDICINE.  Second  edition.  With  Illustra- 
tions, cr.  8vo,  3s.  6d.  [_Now  ready. 

[Lewis's  Practical  Series.] 


ROBERTS   BARTHOLOW,  m.a.,  m.d.,  ll.d. 

Professor  of  Materia  Medica  and  Therapeutics  in  the  Jefferson  Medical  College  of 
Philadelphia,  &c.,  &c. 
I. 

A  PRACTICAL  TREATISE  ON  MATERIA  MEDICA 

AND  THERAPEUTICS.  Seventh  Edition,  Revised  and  Enlarged, 
Svo,  i8s.  [Just  published. 

II. 

A  TREATISE  ON  THE  PRACTICE  OP  MEDICINE,  FOR 

THE  USE  OF  STUDENTS  AND  PRACTITIONERS.  Fifth 
Edition,  with  Illustrations,  large  Svo,  21s. 


H    CHARLTON   BASTIAN,  m.a.,  m.d.,  f.r.s. 

Examiner  in  Medicine  at  the  Royal  College  of  Physicians ;  Professor  of  the  Principles 
and  Practice  of  Medicine  in  University  College,  London ;  Physician  to  University 
College  Hospital,  &c. 

PARALYSES  :   CEREBRAL,  BULBAR,  AND  SPINAL. 

A  Manual  of  Diagnosis  for  Students  and  Practitioners.  With 
numerous  Illustrations,  Svo,  12s.  6d. 
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GEO.  M.  BEARD,  a.m.,  m.d. 
A.    D.   ROCKWELL,  a.m.,  m.d. 

Formcily  Professor  of  Elcctro-Thcrapcutics  in  the  New  York  Post  Graduate  Medical  Scliool ; 
Fellow  oj  Die  New  York  Academy  of  Medicine,  be. 

ON  THE  MEDICAL  AKD  SURGICAL  USES  OF  ELEC- 
TRICITY. Eighth  Edition.  With  over  200  Illustrations,  roy.  8vo, 
2Ss.  ljuit  published. 

NERVOUS    EXHAUSTION    (NEURASTHENIA)  ITS 

HYGIENE,  CAUSES,  SYMPTOMS  AND  TREATMENT.  Second 
edition,  8vo,  7s.  6d. 


W.  M.  BEAUMONT. 

Surgeon  to  the  Bath  Eye  lujirmary. 

THE    SHADOW-TEST    IN    THE    DIAGNOSIS  AND 

ESTIMATION  OF  AMETROPIA.    Post  8vo,  2s.  6d. 


E.  H.  BENNETT,  m.d.,  f.r.c.s.i. 

Professor  of  Surgery ,  University  of  Dublin, 

D.  J.  CUNNINGHAM,  m.d.,  f.r.c.s.i. 

Professor  of  Anatomy  and  Chirurgery ,  University  of  Dublin. 

THE     SECTIONAL    ANATOMY    OP  CONGENITAL 

CCECAL  HERNIA.    With  coloured  plates,  sm.  folio,  5s.  6d. 


A.  HUGHES  BENNETT,  m.d.,  m.r.c.p. 

physician  to  the  Hospital  for  Epilepsy  and  Paralysis,  Regent's  Park,  and  Assistant  Physi- 
cian to  the  Westminster  Hospital. 

A  PRACTICAL  TREATISE  ON  ELECTRO-DIAGNOSIS 

IN  DISEASES  OF  THE  NERVOUS-SYSTEM.  With  Illustrations, 
8vo,  8s.  6d. 

II. 

ILLUSTRATIONS  OP  THE  SUPERFICIAL  NERVES 

AND  MUSCLES,  WITH  THEIR  MOTOR  POINTS;  a  knowledge 
of  which  is  essential  in  the  Art  of  Electro-Diagnosis.    8vo,  cloth,  2S. 


HORATIO   R.   BIGELOV/,  m.d. 

Permanent  Member  of  the  A  mcrican  Medical  Association  ;    Fellow  of  the  British  GyncE- 
cological  Society,  &c. 
I. 

GYNiECOLOGICAL  ELECTRO-THERAPEUTICS.  With 

an  Introduction  by  Dr.  Georges  Apostoli.  With  Illustrations,  demy 
8vo,  8s.  6d. 

II. 

PLAIN  TALKS  ON  ELECTRICITY  AND  BATTERIES 

WITH  THERAPEUTIC  INDEX,  FOR  GENERAL  PRACTI- 
TIONERS AND  STUDENTS  OF  MEDICINE.  Crown  8vo,  with 
Illustrations,  4s.  6d. 


DR.  THEODOR  BILLROTH. 

Piofcssor  of  Surgery  in  Vienna. 

GENERAL  SURGICAL  PATHOLOGY  AND  THERA- 
PEUTICS. With  additions  by  Dr.  Alexander  von  Winiwarter,  Pro- 
fessor of  Surgery  in  Luttich.  Translated  from  the  Fourth  German  edi- 
tion, and  revised  from  the  Tenth  edition,  by  C.  E.  Hackley,  A.M., 
M.D.    8vo,  i8s. 
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DRS.   BOURNEVILLE   AND  BRICON. 

MANUAL  OF   HYPODERMIC  MEDICATION. 

Translated  from  the  Second  Edition,  and  Edited,  with  Therapeutic 
Index  of  Diseases,  by  ANDREW  S.  CURRIE,  M.D.  Edin.,  &c. 
With  Illustrations,  crown  8vo,  3s.  6d. 


RUBERT  BOYCE,  m.b.,  m.r.c.s. 

Assistant  Professor  0/  Pathology  in  University  College^  London. 

A  TEXT-BOOK  OF  MORBID  HISTOLOGY  for  Students 

and  Practitioners.    With  130  coloured  Illustrations,  royal  8vo,  31s.  6d. 

,  l^Now  ready. 


GURDON    BUCK,  m.d. 

CONTRIBUTIONS     TO     REPARATIVE  SURGERY: 

Showing  its  Application  to  the  Treatment  of  Deformities,  produced  by 
Destructive  Disease  or  Injury;  Congenital  Defects  from  Arrest  or  Excess 
of  Development ;  and  Cicatricial  Contractions  from  Burns.  Large  8vo,  gs. 


MARY  BULLAR  &  J.  F.  BULLAR,  m.b.  cantab.,  f.r.c.s. 
RECEIPTS  FOR  FLUID  FOODS.     i6mo,  is. 


STEPHEN   SMITH    BURT,  m.u. 

Professor  of  Clinical  Medicine  and  Physical  Diagnosis  in  the  New  York  Post-graduate 
School  and  Hospital. 

EXPLORATION  OF  THE  CHEST  IN  HEALTH  AND 

DISEASE.    With  Illustrations,  crown  8vo,  6s. 


DUDLEY    W.    BUXTON,    m.d.,  b.s.,  m.r.c.p. 

Administrator  of  Anesthetics  and  Lecturer  in  University  College  Hospital,  the  National 
Hospital  for  Paralysis  and  Lpilepsy,  Queen's  Square,  and  the  Dental  Hospital  of  Loudon. 

ANESTHETICS   THEIR   USES  AND  ADMINISTRA- 
TION.   Second  edition,  with  illustrations,  crown  8vo,  5s.    [Now  ready. 

[Lewis's  Practical,  Series.] 


HARRY  CAMPBELL,  m.d.,  b.s.  lond.,  m.r.c.p. 

Assistant  Physician  and  Pathologist  to  the  North- West  London  Hospital. 
I. 

THE  CAUSATION  OF  DISEASE  :  An  exposition  of  the  ulti- 
mate factors  which  induce  it.    Demy  8vo,  12s.  6d. 

FLUSHING    AND    MORBID     BLUSHING:  THEIR 

PATHOLOGY  AND  TREATMENT.  With  plates  and  wood  en- 
gravings, royal  8vo,  los.  6d.  [Now  ready. 

DIFFERENCES  IN  THE  NERVOUS  ORGANISA- 
TION OE  MAN  AND  WOMAN,  PHYSIOLOGICAL  AND  PATHO- 
LOGICAL.   Royal  8vo,  15s.  [Now  ready. 


R.  E.  CARRINGTON,  M.D.,  F.R.c.p. 

Late  Assistant  Physician  and  Senior  Demonstrator  of  Morbid  Anatomy  at  Guy's  Hospital. 

NOTES  ON  PATHOLOGY.  With  an  Introductory  Chapter  by 
J.  F.  Goodhart,  M.d.  (Aberd.),  F.R.C.P.,  Physician  to  Guy's  Hospital, 
and  Lecturer  on  Pathology  in  its  Medical  School.  Edited,  revised  and 
amplified  by  H.  Evelyn  Crook,  M.D.  Lond.,  F.R.C.S.  Eng.,  and  Guy 
Mackeson,  L.R. CP.,  M.R.C.S.    Crown  8vo,  3s.  6d.  [Now  ready. 
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ALFRED   H.   CARTER,  m.d.  lond. 

Fellow  of  the  Royal  College  of  Physicians :  Physician  to  the  Queen's  Hospital, Birmingham ; 
Pio/essoy  oj  Thcrapcitt us  in  Queen's  College,  Binninghuni. 

ELEMENTS  OP  PRACTICAL  MEDICINE.    Sixth  Edition, 
crown  8vo,  gs.  [^''^^  published. 


P.  CAZEAUX. 

Adjunct  Professor  in  the  Faculty  of  Medicine  of  Paris,  &c. 

AND 

S.  TARNIER. 

Professor  of  Obstetrics  in  the  Faculty  of  Medicine  of  Paris. 

OBSTETRICS:   THE  THEORY  AND  PRACTICE;  in- 

cludinr;  the  Diseases  of  Pregnancy  and  Parturition,  Obstetrical  Opera- 
tions, &c.  Seventh  Edition,  edited  and  revised  by  Robert  J.  Hess, 
M.D.,  with  twelve  full-page  plates,  five  being  coloured,  and  165  wood- 
engravings,  1081  pages,  roy.  8vo,  35s. 


WAYLAND  C.  CHAFFEY,  m.d.  lond. 

Physician  to  the  Royal  Alexandra  Hospital  for  Sick  Children,  Brighton. 

LYMPH-STASIS,    OR    RETARDATION    OF  LYMPH, 

AS  AN  ELEMENT  IN  THE  CAUSATION  OF  DISEASE;  Es- 
pecially in  regard  to  Scrofula  and  Tuberculosis.    Svo,  3s. 


F.  H.  CHAMPNEYS,  M.A.,  m.d.  oxon.,  f.r.c.p. 

Physician-Accoucheur  and  Lecturer  on  Obstetric  Medicine  at  St.  Bartholomew's  Hospital : 
Examiner  in  Obstetric  Medicine  in  the  University  of  Oxford,  and  in  the 
Royal  College  of  Physicians,  London,  &c. 
I. 

LECTURES  ON  PAINFUL  MENSTRUATION.  THE 

HARVEIAN   LECTURES,  iSgo.    Roy.  Svo,  7s.  6d.    [yust  published. 

11. 

EXPERIMENTAL    RESEARCHES    IN  ARTIFICIAL 

RESPIRATION  IN  STILLBORN  CHILDREN,  AND  ALLIED  SUB- 
JECTS.   Crown  Svo,  3s.  6d. 


W.  BRUCE   CLARKE,  m.a.,  m.b.  oxon.,  f.r.c.s. 

Assistant  Surgeon  to,  and  Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  at, 
St.  Bartholomeu's  Hospital  ;  Surgeon  to  the  West  London  Hospital ;  Examiner 
in  Surgery  to  the  University  of  Oxford. 

THE  DIAGNOSIS  AND  TREATMENT  OF  DISEASES 

OF  THE  KIDNEY  AMENABLE  TO  DIRECT  SURGICAL  IN- 
TERFERENCE.   Demy  Svo,  with  Illustrations,  7s.  6d. 


JOHN    COCKLE,  m.a.,  m.d. 

Physician  tn  the  Royal  Free  Hospital. 

ON  INTRA-THORACIC  CANCER.   8vo,  4s.  6d. 


ALEXANDER    COLLIE,    m.d.  aberd.,  m.r.c.p.  lond. 

Secictary  of  the  Epidemiological  Society  for  Germany  and  Russia,  &c. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAG- 
NOSIS, PROGNOSIS,  AND  TREATMENT.  Illustrated  with 
Coloured  Plates,  crowp  Svo,  Ss.  6d.  [Lewis's  Practical  Series.] 
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M.  P.   MAYO   COLLIER,  m.b.,  m.s.  lond.,  f.r.c.s.  eng. 

Professor  of  Comparative  A  natomy  and  Physiology  at  the  Royal  College  of  Surgeons, 
England,  &c. 

THE  PHYSIOLOGY  OP  THE  VASOTJLAB,  SYSTEM. 

Illustrations,  8vo,  3s.  6d. 


WALTER    S.    COLMAN,  m.b.,  m.r.c.p.  lond. 

Pathologist  and  Registrar  to  the  National  Hospital  for  the  Paralysed  and  Epileptic; 
Formerly  Assistant  to  the  Professor  of  Pathology  in  tlie  University  of  Edinburgh. 

SECTION  CUTTING  AND  STAINING:     A  Practical 

Guide  to  the  Preparation  of  Normal  and  Morbid  Histological  Specimens, 
Crown  8vo,  3s.  [Now  ready. 


W.   H.   CORFIELD,  m.a.,  m.d.  oxon. 

Professor  of  Hygiene  and  Public  Health  in  University  College,  London. 

DWELLING  HOUSES :   their  Sanitary  Construction  and 

Arrangements.   Third  Edition,  with  Illustrations.    Crown  8vo. 

[/»  preparation. 


J.  LEONARD   CORNING,  m.a.,  m.d. 

Consultant  in  Nervous  Diseases  to  St.  Francis  Hospital. 

A  PRACTICAL  TREATISE  ON  HEADACHE,  NEU- 
RALGIA, SLEEP  AND  ITS  DERANGEMENTS,  AND  SPINAL 
IRRITATION.  With  an  Appendix— Eye  Strain,  a  Cause  of  Headache. 
By  David  Webster,  M.D.    Second  edition,  Demy  8vo,  7s.  6d. 


EDWARD  COTTERELL,  f.r.c.s.  eng.,  l.r.c.p.  lond. 

Late  House  Surgeon,  University  College  Hospital. 

ON   SOME   COMMON   INJURIES  TO  LIMBS;  their 

Treatment  and  After-treatment,  including  Bone-setting  (so-called). 
With  Illustrations,  small  8vo,  3s.  6d. 


SIDNEY  COUPLAND,  m.d.,  f.r.c.p. 

physician  to  the  Middlesex  Hospital,  and  Lecturer  on  Practical  Medicine  in  the  Medical 
School;  late  Examiner  in  Medicine  at  the  Examining  Board  for  England. 

NOTES  ON  THE  CLINICAL  EXAMINATION  OP  THE 

BLOOD  AND  EXCRETA.    Third  edition,  i2mo,  is.  6d. 

[jfust  ready. 


CHARLES  CREIGHTON,  m.d. 
I. 

ILLUSTRATIONS  OP  UNCONSCIOUS  MEMORY  IN 

DISEASE,  including  a  Theory  of  Alteratives.    Post  8vo,  6s. 

II. 

CONTRIBUTIONS     TO     THE    PHYSIOLOGY  AND 

PATHOLOGY  OF  THE  BREAST  AND  LYMPHATIC  GLANDS. 
New  Edition  with  additional  chapter,  with  wood-cuts  and  plate,  8vo,  gs. 

III. 

BOVINE  TUBERCULOSIS  IN  MAN:  An  Account  of  the 
Pathology  of  Suspected  Cases.  With  Chromo-lithographs  and  other 
Illustrations,  8vo,  8s.  6d. 
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H.  RADCLIFFE  CROCKER,  m.d.  lond.,  b.s.,  f.r.c.p. 

Physician,  Skill  Depai  liiiciit ,  Univei',ity  College  Hospital. 

DISEASES  OF   THE  SKIN;    THEIR  DESCRIPTION, 

PATHOLOGY,  DIAGNOSIS,  AND  TREATMENT.  With  76  Illus- 
trations, 8vo,  21S. 


EDGAR  M.  CROOKSHANK,  m.b.  lond.,  f.r.m.s. 

Professor  of  Comparative  Pathology  and  Bacteriology  in,  and  Felloiu  of  King's  Collegt 

London. 

I. 

HISTORY   AND   PATHOLOGY    OF  VACCINATION. 

Vol.  I.,  A  Critical  Inquiry.  Vol.  II.,  Selected  Essaj-s,  (Edited)  including 
works  by  Jenner,  Pearson,  Woodville,  Henry  Jenner,  Loy,  Rogers,  Birch, 
Bousquet,  Estlin,  Ceely,  Badcock,  Auzias-Turenne,  Dubreuilh  and 
Layet.  Two  volumes,  illustrated  with  22  coloured  plates,  including  re- 
productions of  the  plates  illustrating  Jenner's  Inquiry,  of  selected  plates 
froin  the  work  of  Ceely  and  others,  and  with  a  reduced  facsimile  of  an 
engraving  of  Mr.  Jesty,  a  facsimile  of  the  first  folio  of  the  manuscript  of 
Jenner's  original  paper,  a  facsimile  of  an  unpublished  letter  from  Jenner 
to  Mr.  Head,  Royal  8vo,  36s. 

II. 

MANUAL  OF  BACTERIOLOGY:  Illustrated  with  Coloured 
Plates  from  original  drawings,  and  with  other  Illustrations  in  the  text. 
Third  Edition,  8vo,  21s.  [Now  ready. 


J.  BRENDON  CURGENVEN,  m.r.c.s.,  l.s.a. 

Formerly  House  Surgeon  to  the  Royal  Free  Hospital  ;   Honorary  Secretary  of  the  Harveian 
Society,  the  Infant  Life  Protection  Society,  &c. 

THE    DISINFECTION    OP    SCARLET    FEVER  AND 

OTHER  DISEASES  BY  ANTISEPTIC  INUNCTION.    8vo,  is.  6d. 


RIDLEY  DALE,  m.d.,  l.r.c.p.  edin.,  m.r.c.s.  eng. 

EPITOME  OF  SURGERY,  being  a  complete  compendium 

of  the  Science  and  Art  of  Surgery.    Large  Svo,  los.  6d. 


HERBERT    DAVIES,   m.d.,  f.r.c.p. 

Late  Coiti'iiltiiif^  Physician  to  tJic  London  Hospital. 

THE  MECHANISM  OP  THE  CIRCULATION  OF  THE 

BLOOD  THROUGH  ORGANICALLY  DISEASED  HEARTS. 
Edited  by  Arthur  Templer  Davies,  B.A.  (Nat.  Science  Honours), 
M.D.  Cantab.,  M.R.C.P.  ;  Physician  to  the  Royal  Hospital  for  Diseases 
of  the  Chest.    Crown  Svo,  3s.  6d. 


HENRY   DAVIS,  m.r.c.s. 

Teacher  and  Administrator  of  Anesthetics  at  St.  Mary's  Hospital,  and  Assistant  .inasthctist 
to  the  Dental  Hospital  of  London. 

GUIDE  TO  THE  ADMINISTRATION  OF  ANESTHE- 
TICS.   Second  edition,  fcap.  Svo,  2s.  6d.  [Nuiu  ready. 


J.  THOMPSON    DICKSON,  m.a.,  m.b.  cantab. 

Late  Lecturer  on  Mental  Diseases  at  Guy's  Hospital. 

THE  SCIENCE  AND  PRACTICE   OF   MEDICINE  IN 

RELATION  TO  MIND,  the  Pathology  of  the  Nerve  Centres,  and  the 
Jurisprudence  of  Insanity  being  a  course  of  Lectures  delivered  at  Guy's 
Hospital.  Illustrated  by  Chromo-lithographic  Drawings  and  Physiolo- 
gical Portraits.    Svo,  14s. 
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F.  A.  DIXEY,  M.A.,  D.M. 

Fellow  of  Wadham  College,  Oxford. 

EPIDEMIC   INFLUENZA:    A   Study   in  Comparative 

Statistics.    With  Diagrams  and  Tables.    8vo,  7s.  6d.  [Now  ready. 


HORACE  DOBELL,  m.d. 

Consulting  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  &c. 
I. 

ON    DIET    AND    REGIMEN    IN    SICKNESS  AND 

Health  and  on  the  Interdependence  and  Prevention  of  Diseases  and  the 
Diminution  of  their  Fatality.    Seventh  Edition,  8vo,  5s.  nctt. 

II. 

AFFECTIONS  OF  THE  HEART  AND  IN  ITS  NEIGH- 

BOURHOOD.  Cases,  Aphorisms,  and  Commentaries.  Illustrated  by 
the  heliotype  process.    8vo,  6s  6d. 


JOHN  EAGLE. 

Member  of  the  Pharmaceutical  Society. 

A  NOTE-BOOK  OF  SOLUBILITIES.  Arranged  chiefly 

for  the  use  of  Prescribers  and  Dispensers.    lamo,  2S.  6d. 


ARTHUR  W.  EDIS,  m.d.  lond.,  f.r.c.p. 

Senior  Physician  to  the  Chelsea  Hospital  for  Women;  Late  Obstetric  Physician  to  the 
M iddlcsex  Hospital. 

STERILITY  IN  WOMEN:  including  its  Causation  and 

Treatment.    With  33  Illustrations,  demy  Svo,  6s.         [Ju^t  published. 


DR.  FERBER. 

MODEL    DIAGRAM    OF    THE    ORGANS    IN  THE 

THORAX  AND  UPPER  PART  OF  THE  ABDOMEN.  With 
Letter-press  Description.    In  4to,  coloured,  5s. 


J.  MAGEE  FINNY,  m.d.  dubl. 

King's  Professor  of  Practice  of  Medicine  in  School  of  Physic,  Ireland,  &c. 

NOTES  ON  THE  PHYSICAL  DIAGNOSIS  OF  LUNG 

DISEASES.    32mo,  is.  6d.  [Now  ready. 


AUSTIN  FLINT,  m.d.,  ll.d. 

Professor  of  Physiology  and  Physiological  Anatomy  in  the  Bclleviie  Hospital  Medical 
College,  New  York  ;  visiting  Physician  to  the  Bellevne  Hospital,  &c. 

A   TEXT-BOOK    OF    HUMAN   PHYSIOLOGY.  Fourth 
edition.  Illustrated  by  plates,  and  316  wood  engravings,  large  Svo,  25s. 


J.  MILNER  FOTHERGILL,  m.d.,  m.r.c.p. 

Late  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  &c. 

I. 

A  MANUAL  OF  DIETETICS.  Large  Svo,  los.  6d. 

11. 

INDIGESTION  AND  BILIOUSNESS.     Second  Edition,  post 
Svo,  7s.  6d. 

III. 

GOUT  IN  ITS  PROTEAN  ASPECTS.    Post  Svo,  7s.  6d. 

IV. 

THE  TOWN  DWELLER:   His  Needs  and  His  Wants. 

With  an  Introduction  by  B.  W.  Richardson,  m.d.,  ll.d.,  f.r.s.  Post 
Svo,  3s.  6d. 
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FORTESCUE    FOX,  m.d.  lond. 

Fellow  of  til i:  Medical  Society  of  London. 

STRATHPEFFER  SPA:   Its  Climate  and  Waters.  With 

OBSERVATIONS  HISTORICAL,  MEDICAL,  AND  GENERAL 
DESCRIPTIVE  OF  THE  VICINITY.  Crown  8vo,  with  Map  and 
Illustrations,  2S.  Cd.,  nett. 


PROFESSOR  E.  FUCHS. 

Profeswr  of  0 phtJiahiioloi^y  in  tho  U nivcrsity  of  Vienna. 

A  TEXTBOOK  OP  OPHTHALMOLOGY. 

Translated  from  the  German  by  A.  Duane,  M.D.  In  one  large  octavo 
volume,  with  178  Illustrations,  21s.  \_Now  ready. 


JOHN  HENRY  GARRETT,  m.d. 

Licentiate  in  Sanitary  Science  and  Diplnmate  in  Public  Health,  Universities  of  Durham 

THE  ACTION  OF  WATER  ON  LEAD;  being  an  inquiry 

into  the  Cause  and  Mode  of  the  Action  and  its  Prevention.  Crown  8vo, 
4s.  6d. 


ALFRED  W.  GERRARD,  f.c.s. 

Examiner  to  the  Phai  inaceutical  Society  ;   Teacher  of  Materia  Medica  and  Pharmacy 
at  University  College  Hospital. 

ELEMENTS   OF    MATERIA    MEDICA    AND  PHAR- 
MACY.   Crown  8vo,  8s.  6d. 

NEW  OFFICIAL  REMEDIES,  B.P.,  1890.  Supplement 

to  the  above.    Crown  yvo,  is. 


HENEAGE   GIBBES,  m.d. 

Lecturer  on  Physiology  and  on  Normal  and  Morbid  Histology  in  the  Medical  School  oj 
Westminster  Hospital ;  etc. 

PRACTICAL  HISTOLOGY  AND  PATHOLOGY.  Third 

Edition,  revised  and  enlarged,  crown  Svo,  6s. 


JAMES  F.  GOODHART,  m.d. 

Physician  to  Guy's  Hospital,  and  Consulting  Physician  to  the  Evelina  Hospital  for 
Sick  Children. 

ON  COMMON  NEUROSES :   or  the  Neurotic  Element  in 

Disease  and  its  Rational  Treatment.  The  Harveian  Lectures  for  i8gi. 
Crown  Svo,  2s.  6d.  [7'"^  published. 


C.  A.  GORDON,  M.D.,  c.B. 

Deputy  Insf^eitor  General  of  Hospitals.  A  rmy  Medical  Department. 

REMARKS    ON    ARMY    SURGEONS    AND  THEIR 

WORKS.    Demy  Svo,  38. 


JOHN  GORHAM,  m.r.c.s. 
TOOTH  EXTRACTION :  a  Manual  on  the  proper  mode 

of  extracting  Teeth.    Third  Edition,  fcap.  Svo,  is.  6d.  [Now  ready. 


GEORGE  M.  GOULD,  b.a.,  m.d. 

ophthalmic  Suy£;con   fa  the  Philadelphia  Hospital,  etc. 

A   NEW  MEDICAL  DICTIONARY:   including  all  the 

words  and  phrases  used  in  Medicine,  with  their  proper  pronunciation 
and  definitions.    Svo,  12s.  6d. 
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W.    R.    GOWERS,    M.D.,  F.R.C.P.,  M.R.C.S, 

Phvsiciaii  to  University  College  Hospital,  &c. 

DIAGRAMS  roil  THE  RECORD  OP  PHYSICAL  SIGNS. 

In  books  of  12  sets  of  figures,  is.    Ditto,  unbound,  is. 


J.  B.  GRESSWELL,  m.r.c.v.s. 

Provincial  Veterinary  Surgeon  to  the  Royal  Agricultural  Society. 

VETERINARY  PHARMACOLOGY  AND  THERAPEU- 
TICS.   With  an  Index  of  Diseases  and  Remedies.    Fcap.  8vo,  5s. 


A.  HILL  GRIFFITH,  m.d. 

Surgeon,  Manchester  Royal  Eye  Hospital. 

THE  DIAGNOSIS  OF  INTRA-OCULAR  GROWTHS. 

8vo,  IS.  6d. 


SAMUEL    D.    GROSS,  m.d.,  ll.d.,  d.c.l.  oxon. 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES,  IN- 
JURIES, AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND,  AND  THE  URETHRA. 
Third  Edition,  revised  and  edited  by  S.  W.  GROSS,  A.M.,  M.D., 
Surgeon  to  the  Philadelphia  Hospital.  Illustrated  by  170  engravings, 
8vo,  iSs. 


SAMUEL  W.  GROSS,  a.m.,  m.d. 

Surgeon  to,  and  Lecturer  on  Clinical  Surgery  in,  the  Jefferson  Medical  College  Hospital 
and  the  Philadelpliia  Hospital,  &c. 

A  PRACTICAL  TREATISE   ON   TUMOURS   OP  THE 

MAMMARY  GLAND:  embracing  their  Histology,  Pathology  Dia- 
gnosis, and  Treatment.    With  Illustrations,  8vo,  los.  6d. 


PROF.  JOSEF  GRUBER. 

Professor  of  Otology  in  the  Imperial  Royal  University  oj  Vienna^  etc. 

A    TEXT-BOOK  OP  THE  DISEASES  OP  THE  EAR. 

Translated  from  the  second  German  edition  by  special  permission  of 
the  Author,  and  Edited  by  Edward  Law,  M.D.,  CM.  Edin.,  M.R.C.S. 
Eng.,  Surgeon  to  the  London  Throat  Hospital  for  Diseases  of  the 
Throat,  Nose  and  Ear;  and  by  Coleman  Jewell,  M.B.  Lond., M.R.C.S. 
Eng.,  late  Physician  and  Pathologist  to  the  London  Throat  Hospital. 
With  150  Illustrations,  and  70  coloured  figures  on  2  lithographic  plates, 
royal  8vo,  24s.  {Just  Published. 


ALLAN  McLANE  HAMILTON,  m.d. 

THE  MODERN  TREATMENT  OP  HEADACHES. 

Square  i6mo,  2S.  6d. 


WILLIAM  A.  HAMMOND,  m.d. 

Professor  of  Mental  and  Nervous  Diseases  in  the  Medical  Department  of  the  University  of 
the  City  of  New  York,  &c. 

SPIRITUALISM  AND  ALLIED  CAUSES  AND  CON- 
DITIONS OF  NERVOUS  DERANGEMENT.  With  Illustrations, 
post  8vo,  8s.  6d. 
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ALEXANDER  HARVEY,  m.d. 

Late  Emeritus  Professor  of  Materia  Mcdica  in  ilte  University  of  Aberdeen,  &c., 
AND 

ALEXANDER  DYCE  DAVIDSON,  m.d.,  f.r.s.  edin. 

Late  Regius  Professor  of  Maiena  Mcdica  in  the  University  of  Aberdeen. 

SYLLABUS   OF  MATERIA   MEDICA  FOR  THE  USE 

OF  STUDENTS,  TEACHERS  AND  PRACTITIONEKb.  .  Based 
on  the  relative  values  of  articles  and  preparations  in  the  British 
Pharmacopoeia.    Ninth  edition,  32010,  is.  6d. 


K.  M.  HEANLEY. 

Matron  of  Boston  Cottage  Hospital. 

A  MANUAL  OP  URINE  TESTING-.    CompUed  for  the 

use  of  Matrons,  Nurses,  and  Probationers.    Post  8vo,  is.  6d. 


W.  S.  HEDLEY,  m.d. 

THE   HYDRO-ELECTRIC  METHODS  IN  MEDICINE. 

With  Chapters  on  Current  from  the  Main,  Cure-Gymnastics,  &c.  With 
Illustrations,  8vo,  4s.  6d.  \_Nuw  ready. 


C.    HIGGENS,  F.R.c.s. 

Ophthalmic  Surgeon  to  Guy's  Hospital;  Lecturer  on  Ophthalmology  at  Guy's  Hospital 

Medical  School. 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

Crown  Svo,  illustrations,  6s.  [Lewis's  Practical  Series.] 


BERKELEY  HILL,  m,b.  lond.,  f.r.c.s. 

Professor  of  Cluneal  Surgeiy  in  Uinvcisity  College;  Surgeon  to  University  College 
Hospital  and  to  the  Loch  Hospital. 

THE  ESSENTIALS  OP  BANDAGING.    With  directions 

for  Managing  Fractures  and  Dislocations;  for  administering  Ether  and 
Chloroform;  and  for  using  other  Surgical  Apparatus;  with  a  Chapter 
on  Surgical  Landmarks.  Sixth  Edition, revised  and  enlarged,  Illustrated 
by  144  Wood  Engravings,  crown  Svo,  5s. 


BERKELEY   HILL,  m.b.  lond..  f.r.c.s. 

Projessor  of  Clinical  Surgery  in  Uinvcisity  College ;  Siiigcon  to  University  College 
Hospital  and  to  the  Lock  Hospital. 

AND 

ARTHUR  COOPER,  l.r.c.p.,  m.r.c.s. 

Surgeon  to  the  Westminster  General  Dispensary. 
I 

SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS. 

Second  edition,  entirely  re-written,  royal  Svo,  iSs. 

II. 

THE  STUDENT'S  MANUAL  OP  VENEREAL  DIS- 
EASES. Being  a  Concise  Description  of  those  Affections  and  of  their 
Treatment.    P'ourth  edition,  post  Svo,  2S.  6d. 
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PROCTER  S.  HUTCHINSON,  m.r.c.s. 

Assistant  Surgeon  to  the  Hospital  for  Diseases  of  the  Throat. 

A    MANUAL    OF    DISEASES    OP   THE    NOSE  AND 

THROAT;  including  the  Nose,  Naso-pharynx,  Pharynx,  and  Larynx. 
With  Illustrations,  crown  8vo,  3s.  6d.  INow  ready. 


C.    R.    ILLINGWORTH,  m.d.  ed.,  m.r.c.s. 

THE  ABOBTIVE  TREATMENT  OF  SPECIFIC  FE- 
BRILE DISORDERS  BY  THE  BINIODIDE  OF  MERCURY. 
Crown  8vo,  3s.  6d. 


SIR  W.  JENNER,  Bart.,  m.d. 

Physician  in  Ordinary  to  H.M.  the  Queen,  and  to  H.R.H,  the  Prince  of  Wales. 

THE   PRACTICAL    MEDICINE     OF  TO-DAY:  Two 

Addresses  delivered  before  the  British  Medical  Association,  and  the 
Epidemiological  Society,  (1869).    Small  8vo,  is.  6d. 


GEORGE  LINDSAY  JOHNSON,  m.a.,  m.b.,  b.c.  cantab. 

Clinical  Assistant,  late  House  Surgeon  and  Chloroformist,  Royal  Westminster  Ophthalmic 

Hospital,  &c. 

A  NEW  METHOD  OP  TREATING  CHRONIC  GLAU- 
COMA, based  on  Recent  Researches  into  its  Pathology.  With  Illus- 
trations and  coloured  frontispiece,  demy  8vo,  3s.  6d. 


JOHN    M  KEATING, 

Fellow  of  the  College  of  Physicians,  Philadelphia,  &c. 
AND 

HENRY  HAMILTON. 
POCKET  MEDICAL  LEXICON. 

32mo,  3s.  nett. 

NORMAN  KERR,  m.d.,  f.l.s. 

President  of  the  Society  for  the  Study  of  Inebriety ;  Consulting  Physician,  Dalrymple  Home 

for  Inebriates,  etc. 

INEBRIETY:    its  Etiology,  Pathology,  Treatment,  and 

Jurisprudence.    Second  edition,  crown  8vo,  12s.  6d. 


NORMAN  W.  KINGSLEY,  m.d.s.,  d.d.s. 

President  of  the  Board  of  Censors  of  the  State  of  New  York;   Member  of  the  American 
A  cademy  of  Dental  Science,  &c. 

A    TREATISE     ON     ORAL     DEFORMITIES    AS  A 

BRANCH  OF  MECHANICAL  SURGERY.  With  over  350  Illus- 
trations, 8vo,  i6s. 


F.  CHARLES  LARKIN,  f.r.c.s.  eng. 

Surgeon  to  the  Stanley  Hospital;   late  Assistant  Lecturer  in  Physiology  in  University 
College,  Liverpool, 

AND 

RANDLE    LEIGH,  m.b.,  b.sc.  lond. 

Senior  Demonstrator  of  Physiology  in  University  College,  Liverpool, 

OUTLINES  OP  PRACTICAL  PHYSIOLOGICAL  CHEM- 
ISTRY. Second  edition,  with  Illustrations,  crown  8vo,  paper  2s.  6d. 
nett,  or  cloth  3s.  7tett.  [Now  ready. 
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J.  WICKHAM  LEGG,  f.r.c.p. 

Late  Assistant  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on  Pathological 
Anatomy  in  the  Medical  School. 

ON  THE  BILE,  JAUNDICE,' AND  BILIOUS  DISEASES- 

With  Illustrations  in  chromo-lithography,  719  pages,  roy.  fcivo,  25s. 

A  GUIDE  TO  THE  EXAMliSTATION  OF  THE  URINE  ; 

intended  chieflyfor  Clinical  Clerks  and  Students.  Sixtn  Edition,  revised 
and  enlarged,  with  Illustrations,  fcap.  8vo,  2S.  6d. 


ARTHUR    H.    N.    LEWERS,    m.d.  lond.,  m.r.c.p.  lond. 

Obstetric  Physician  to  the  London  Hospital ;    Examiner  in  Midwifery  and  Diseases 
of  Women  to  the  Society  ol  ApothcLarics  of  London,  &c. 

A  PRACTICAL  TEXTBOOK  OP  THE  DISEASES  OF 

WOIVIEN.    Third  edition,  Illustrations,  crown  8vo,  los.  6d.  [Now  ready. 

[Lewis's  Practical  Series.] 


LEWIS'S  POCKET  CASE  BOOK  FOR  PRACTITIONERS 

AND  STUDENTS.  Designed  by  A.  T.  BRAND,  M.D.  Roan,  with 
pencil,  3s.  6d.  nctt. 


LEWIS'S  POCKET  MEDICAL  VOCABULARY. 

Second  Edition,  thoroughly  revised,  32mo,  roan,  3s.  6d. 


T.    R.    LEWIS,    M.B.,   F.R.S.   ELECT,  ETC. 

Late  Fellow  of  the  Cakntla  University,  Surgeon-Major  Army  Medical  StafI,  &c. 

PHYSIOLOGICAL  AND  PATHOLOGICAL  RESEAR- 
CHES. Arranged  and  edited  by  Sir  Wm.  Aitkicn,  M.D.,  F.R.S., 
G.  E.  DoBSON,  M.B.,  F.R.S. ,  and  A.  E.  Brown,  B.Sc.  Crown  4to, 
portrait,  5  maps,  43  plates  including  15  chromo-Iithographs,  and  67 
wood  engravings,  30s.  nctt. 

•»*  A  lew  copies  only  of  this  work  remain  for  sale. 


C.  B.  LOCKWOOD,  f.r.c.s. 

Hunterian  Professor,  Royal  College  of  Surgeons  of  England  ;  Surgeon  to  the  Great  Northern 
Hospital ;   Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  m 
St.  Bartholomew's  Hospital. 

HUNTERIAN  LECTURES  ON  THE  MORBID  ANA- 
TOMY, PATHOLOGY  AND  TREATMENT  OF  HERNIA.  Demy 
8vo,  36  illustrations,  5s. 


J.   S.   LOMBARD,  m.d. 

Formerly  Assistant  Professor  oj  Phy$iolOi;y  in  Harvard  College. 
I. 

EXPERIMENTAL  RESEARCHES  ON  THE  REGIONAL 

TEMPERATURE  OF  THE  HEAD,  under  Conditions  of  Rest,  In- 
tellectual Activity,  and  Emotion.    With  Illustrations,  8vo,  8s. 

II. 

ON  THE  NORMAL  TEMPERATURE  OF  THE  HEAD. 

8vo,  5s. 
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WILLIAM  THOMPSON  LUSK,  a.m.,  m.d. 

Professor  of  Obstetrics  and  Diseases  of  Women  in  the  Bellevtic  Hospital  Medical  College,  &c. 

THE  SCIENCE  AND  ABT   OF  MIDWIFERY. 

Fourth  Edition,  with  numerous  Illustrations,  8vo,  i8s. 


A.  W.  MACFARLANB,  m.d.,  f.r.c.p.  edin. 

Examiner  in  Medical  Jurisprudence  in  the  University  of  Glasgow ;  Honorary  Consulting 
Physician  [late  Physician)  Kilmarnock  Infirmary* 

INSOMNIA  AND  ITS  THERAPEUTICS. 

Medium  8vo,  12s.  6d. 


SURGEON-MAJOR  C.  J.   McNALLY,  m.d.,  d.p.h.  camb. 

Fellow  of  the  Madras  U  niversity  ;  Professor  of  Chemistry,  Madras  Medical  College. 

THE  ELEMENTS  OF  SANITARY  SCIENCE. 

Plates,  Demy  8vo,  8s.  6d. 


RAWDON  MACNAMARA. 

Professor  of  Materia  Mcdica,  Royal  College  of  Surgeons,  Ireland;   Senior  Surgeon  to  the 
Westmoreland  (Lock)  Government  Hospital ;  Surgeon  to  the  Meath  Hospital,  &c. 

AN    INTRODUCTION    TO    THE    STUDY    OF  THE 

BRITISH  PHARMACOPCEIA.    Demy  32mo,  is.  6d.  published. 


JOHN    MACPHERSON,  m.d. 

Inspector-General  of  Hospitals  H.M.  Bengal  Army  (Retired). 
Author  of  ''Cholera  in  its  Home,"  &c. 

ANNALS    OF    CHOLERA    FROM    THE  EARLIEST 

PERIODS  TO  THE  YEAR  1817.    With  a  map.    Demy  8vo,  7s.  6d. 


A.  COWLEY  MALLEY,  b.a.,  m.b.,  b.ch.  t.c.d. 

PHOTO-MICROGRAPHY ;    including   a  description  of 

the  Wet  Collodion  and  Gelatino-Bromide  Processes,  together  with  the 
best  methods  of  Mounting  and  Preparing  Microscopic  Objects  for  Photo- 
Micrography.  Second  Edition,  with  Photographs  and  Illustrations, 
crown  Svo,  7s.  6d. 


PATRICK   MANSON,  m.d.,  cm. 

THE  FILARIA  SANGUINIS  HOMINIS  ;  AND  CER- 
TAIN NEW  FORMS  OF  PARASITIC  DISEASE  IN  INDIA 
CHINA,  AND  WARM  COUNTRIES.  Illustrated  with  Plates  and 
Charts.    Svo,  los.  6d. 


JEFFERY  A.  MARSTON,  m.d.,  c.b.,  f.r.c.s.,  m.r.c.p.  lon 

Surgeon  General  Medical  Staff  (Retired). 

NOTES  ON  TYPHOID  FEVER:   Tropical  Life  and  its 

Sequela.    Crown  Svo,  3s.  6d.  [Now  ready. 
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PROFESSOR  MARTIN. 

MARTIN'S  ATLAS  OF  OBSTETRICS  AND  GYNJECO- 

LOGY.  Edited  by  A.  Martin,  Docent  in  the  University  of  Berlin. 
Translated  and  edited  with  additions  by  Fancourt  Barnes,  M.D., 
M.R.C  P.,  Physician  to  the  Chelsea  Hospital  for  Women  ;  Obstetric 
Physician  to  the  Great  Northern  Hospital;  and  to  the  Royal 
Maternity  Charity  of  London,  &c.  Medium  410,  Morocco  half  bound, 
3 IS.  6d.  7ictt. 


EDWARD    MARTIN,  a.m.,  m.d. 

MINOR    SURGERY    AND  BANDAGING    WITH  AN 

APPENDIX  ON  VENEREAL  DISEASES.  Crown  Svo,  82  Illus- 
trations, 4s. 


WILLIAM  MARTINDALE,  f.c.s. 

Late  Examiner  of  tlic  Pliarinacciitical  Society,  and  I.lIc  Teacher  of  Pharmacy  and  Demon- 
stiator  0/  Materia  Medica  at  Uiuvemty  Collcf^e, 

AND 

W.  WYNN   WESTCOTT,  m.b.  lond. 

Deputy  Coroner  for  Central  Middlesex. 

THE  EXTRA  PHARMACOP(EIA  with  the  additions  in- 
troduced into  the  British  Pharmacopoeia,  1885  and  iSgo,  with  Medical 
References,  and  a  Therapeutic  Index  of  Diseases  and  Symptoms.  Seventh 
Edition,  limp  roan,  med.  24mo,  7s.  6d.  [Noid  ready. 


WILLIAM   MARTINDALE,  f.c.s. 

Late  Examiner  of  the  PJiarmaccutical  Society,  &c. 

COCA,  AND   COCAINE.    Their  History,  Medical  and 

Economic  Uses,  and  Medicinal  Preparations.  Second  edition,  coloured 
plate,  leap.  Svo,  2s. 


MATERIA  MEDICA  LABELS. 

Adapted  for  Public  and  Private  Collections.  Compiled  from  the  British 
Pharmacopoeia  of  1885,  with  the  additions  of  i8go.  The  Labels  are  ar- 
ranged in  Two  Divisions:  — 

Division  I. — Comprises,  with  few  exceptions.  Substances  of  Organ- 
ized Structure,  obtained  from  the  Vegetable  and  Animal  King- 
doms. 

Division  II. — Comprises  Chemical  Materia  Medica,  including  Alco- 
hols, Alkaloids,  Sugars,  and  Neutral  Bodies. 

On  plain  paper,  los.  6d.  jiett.     On  gummed  paper,  12s.  6d.  nett. 

The  24  additional  Labels  of  i8go  only,  is.  7iett. 

*t*  Specimens  of  the  Labels,  of  which  there  are  over  470,  will  be  sent  on  application. 


S.  E.  MAUNSELL,  l.r.c.s.i. 

Siiri;con-Maior,  Medical  Staff. 

NOTES    OF    MEDICAL    EXPERIENCES    IN  INDIA 

PRINCIPALLY  WITH  REFERENCE  TO  DISEASES  OF  THE 
EYE.    With  Map,  post  8vo,  3s.  6d. 
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Wm.  JULIUS   MICKLE,  m.d.,  f.r.c.p.  lond. 

Medical  Superintendent,  Grove  Hall  Asylum,  London,  &c. 

GENERAL  PARALYSIS    OP   THE  INSANE. 

Second  Edition,  enlarged  and  rewritten,  8vo,  14s. 


ANGEL,    MONEY,    m.d.  lond.,  f.r.c.p. 

Late  Assistant  Physician  to  University  College  Hospital,  and  to  the  Hospital  for  Sick 
Children  Great  Orinond  Street, 
I. 

TREATMENT  OP  DISEASE  IN  CHILDREN  :  EM- 
BODYING THE  OUTLINES  OF  DIAGNOSIS  AND  THE 
CHIEF  PATHOLOGICAL  DIFFERENCES  BETWEEN  CHILD- 
REN AND  ADULTS.   Second  edition,  crown  8vo,  los.  6d. 

[Lewis's  Practical  Series.] 

II. 

THE   STUDENT'S  TEXTBOOK  OP  THE  PRACTICE 

OF  MEDICINE.    Fcap.  8vo,  6s.  6d. 


A.    STANFORD    MORTON,  m.b.,  f.r.c.s.  eng. 

Surgeon  to  the  Royal  South  London  Ophthalmic  Hospital. 

REFRACTION  OP  THE  EYE :   Its  Diagnosis,  and  the 

Correction  of  its  Errors.  Fourtli  Edition,  with  Illustrations,  small  8vo, 
3s.  6d.  INow  ready. 


C.  W.  MANSELL  MOULLIN,  m.a.,  m.d.  oxon.,  f.r.c.s.  eng. 

Assistant  Sjirgeon  and  Senior  Demonstrator  of  Anatomy  at  the  London  Hospital;  formerly 
Radcliffe  Travelling  Fellow  and  Fellow  of  Pembroke  College,  Oxford. 

SPRAINS;    THEIR  CONSEQUENCES  AND  TREAT- 
MENT.   Crown  8vo,  5s. 


PAUL  F.  MUNDE,  m.d. 

Professor  of  Gynecology  at  the  New  York  Polyclinic ;  President  of  the  New  York  Obstetrical 
Society  and  Vice-President  of  the  British  Gynecological  Society,  &c. 

THE  MANAGEMENT  OP  PREGNANCY,  PARTURI- 
TION, AND  THE  PUERPERAL  STATE.  Second  edition,  square 
8vo,  3s.  6d. 

WILLIAM   MURRAY,  M.D.,  f.r.c.p.  lond. 

Consulting  Physician  to  the  Children's  Hostital,  Newcastle-on-Tyne,  &c. 

ILLUSTRATIONS  OP  THE  INDUCTIVE  METHOD  IN 

MEDICINE.    Crown  8vo,  3s.  6d.  \_ynst  ready. 


WILLIAM  MURRELL,  m.d.,  f.r.c.p. 

Lecturer  on  Pharmacology  and  Therapeutics  at  Westminster  Hospital ;  late  Examiner  in 
Materia  Medica  to  the  Royal  College  of  Physicians  of  London,  etc. 
I. 

MASSOTHERAPEUTICS,  OR  MASSAGE  AS  A  MODE 

OF  TREATMENT.  Fifth  edition,  with  Illustrations,  crown  8vo, 
4s.  6d. 

II. 

WHAT  TO  DO  IN  CASES  OP  POISONING. 

Seventh  edition,  royal  321110.  preparation. 

III. 

CHRONIC    BRONCHITIS    AND    ITS  TREATMENT. 

Crown  8vo,  3s.  6d. 
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DR.  FELIX  von  NIEMEYER. 

Late  Professor  of  Pathology  and  Therapeutics ;  Director  of  the  Medical  Clinic  of  the 
University  of  Tubingen. 

A  TEXT-BOOK  OP  PRACTICAL  MEDICINE,  WITH 

PARTICULAR  REFERENCE  TO  PHYSIOLOGY  AND  PATHO- 
LOGICAL ANATOMY.  Translated  from  the  Eighth  German  Edi- 
tion by  special  permission  of  the  Author,  by  George  H.  Humpherv, 
M.D.,  and  Charles  E.  Hackley,  M.D.  Revised  edition,  2  vols, 
large  8vo,  3fis. 


GEORGE   OLIVER,  m.d.,  f.r.c.p. 

THE   HARROGATE  "WATERS:   Data  Chemical  and  Therapeu- 

tical,  with  notes  on  the  Climate  of  Harrogate.  Addressed  to  the 
Medical  Profession.    Crown  8vo,  with  Map  of  the  Wells,  3s.  6d. 

ON  BEDSIDE  URINE  TESTING :  a  Clinical  Guide  to  the 

Observation  of  Urine  in  the  course  of  Work.  Fourth  Edition,  fcap. 
8vo,  3s.  6d. 


SAMUEL  OSBORN,  f.r.c.s. 

Surgeon  to  the  Hospital  lor  Women,  Soho  Square ;  Surgeon  to  the  Royal  Naval  Artillery 

Volunteers. 

AMBULANCE    LECTURES':    FIRST  AID.    Second  edition, 
with  Illustrations,  fcap.  Svo,  is.  6d. 

AMBULANCE   LECTURES-    HOME  NURSING  AND 

HYGIENE.    Second  edition,  with  Illustrations,  fcap.  Svo,  2S. 

{jfitst  ptiblislied. 


WILLIAM   OSLER,   m.d.,  f.r.c.p.  lond. 

Professor  of  Clinual  Medicine  in  the  University  of  Pennsylvania,  &c. 

THE  CEREBRAL  PALSIES  OP  CHILDREN.  A  Clinical 

Study  from  the  Inlirmary  for  Nervous  Diseases,  Philadelphia.  Demy 
Svo,  ss. 


KURRE  W.  OSTROM. 

Instructor  in  Massage  and  Swedish  Movements  in  the  Philadelphia  Polyclinic  and  College 
for  Graduates  in  Medicine. 

MASSAGE  AND  THE  ORIGINAL  SWEDISH  MOVE- 
MENTS; their  application  to  various  diseases  of  the  body.  Second 
edition,  with  Illustrations,  lamo,  3s.  6d.  nett.  [Now  ready. 


ROBERT  W.  PARKER. 

Senior  Surgeon  to  the  East  London  Hospital  for  Children ;  Surgeon  to  the  German 
Hospital. 

DIPHTHERIA:    ITS   NATURE  AND  TREATMENT, 

WITH  SPECIAL  REFERENCE  TO  THE  OPERA  flON,  AFTER- 
TREATMENT  AND  COMPLICATIONS  OF  TRACHEOTOMY. 
Third  Edition,  with  Illustrations,  Svo,  6s.  [No-ki  ready. 

CONGENITAL    CLUB-POOT ;     ITS    NATURE  AND 

TREATMENT.  With  special  reference  to  the  subcutaneous  division 
of  Tarsal  Ligaments.    Svo,  7s.  6d. 


18 


Catalogue  of  Wo7-ks  Published  by  H.  K.  Lewis. 


LOUIS   C.   PARKES,  m.d.,  d.p.h.  lond.  univ. 

Fellow  of  the  Sanitary  Institute^  and  Member  of  the  Board  of  Examiners  ;   Lecturer  on 

Public  Health  at  St.  George's  Hospital  Medical  School. 

HYGIENE  AND  PUBLIC  HEALTH.     Third  edition,  with 
numerous  Illustrations,  crown  8vo,  los.  6d.  [jfiist  Pitblished. 

[Lewis's  Practical  Series.] 


JOHN  S.  PARRY,  m.d. 

Obstetrician  to  the  Philadelphia  Hospital,  Vice-President  of  the  Obstetrical  and  Pathologi- 
cal Societies  oj  Philadelphia,  &c. 

EXTRA-UTERINE  PREGNANCY  ;   Its  Causes,  Species, 

Pathological  Anatomy,  Clinical  History,  Diagnosis,  Prognosis  and 
Treatment.    8vo,  8s. 


THEOPHILUS  PARVIN,  m.d. 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  at  the  Jefferson  Medical  School. 

LECTURES  ON  OBSTETRIC  NURSING,    Delivered  at 

the  Training  School  for  Nurses  of  the  Philadelphia  Hospital.  Post  Svo, 
28.  6d. 


E.    RANDOLPH    PEASLEE,  m.d.,  ll.d. 

Late  Professor  of  Gyna-cology  in  the  Medical  Department  of  Dartmouth  College;  President 
of  New  York  Academy  of  Medicine,  &c.,  &c. 

OVARIAN  TUMOURS  :   Their  Pathology,  Diagnosis,  and 

Treatment,  especially  by  Ovariotomy.    Illustrations,  roy.  8vo,  i6s. 


HENRY  G.  PIFFARD,  a.m.,  m.d. 

Clinical  Professor  of  Dermatology,  University  of  the  City  of  New  York  ;    Surgeon  in 
Charge  of  the  New  York  Dispensary  for  Diseases  of  the  Skin,  &c. 

A  PRACTICAL  TREATISE   ON  DISEASES   OP  THE 

SKIN.  With  50  full  page  Original  Plates  and  33  Illustrations  in  the 
Text,  4to,  £2  I2s.  5d.  nett.  1^"^'  published. 


G.  V.   POORE,  M.D.,  F.R.C.P. 

Professor  of  Medical  Jurisprudence,  University  College;  Assistant  Physician  to,  and  Physi- 
cian in  charge  of  the  Throat  Department  of.  University  College  Hospital. 

LECTURES  ON  THE  PHYSICAL  EXAMINATION  OF 

THE  MOUTH  AND  THROAT.  With  an  Appendix  of  Cases.  Svo, 
3s.  6d. 


R.  DOUGLAS  POWELL,  m.d.,  f.r.c.p.,  m.r.c.s. 

Physician  Extra-ordinary  to  H.M.  the  Queen;  Physician  to  the  Middlesex  Hospital  and 
Physician  to  the  Hospital  for  Consumption  and  Diseases  of  the  Chest  at  Brompton. 

I. 

DISEASES  OP  THE  LUNGS  AND  PLEURiG,  INCLUD- 
ING CONSUMPTION.  Third  edition,  entirely  rewritten  and  en- 
larged.   With  coloured  plates  and  wood  engravings,  Svo,  i6s. 

ir. 

TABLE  OF  PHYSICAL  EXAMIWATIOW  OF  THE  LUNGS— with 
Note  on  International  Nomenclature  of  Physical  Signs  (reprinted  from 
above).     On  one  sheet,  6d. 
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URBAN  PRITCHARD,  m.d.  edin.,  f.r.c.s.  eng. 

Professor  of  Aural  Surgery  at  King's  College,  London  ;  A  iiral  Surgeon  to  King's  College 
Hospital ;  Senior  Stirgeon  to  the  Royal  Ear  Hospital. 

HANDBOOK  OP  DISEASES  OF  THE  EAR  FOR  THE 

USE  OF  STUDENTS  AND  PRACTITIONERS.  Second  edition, 
With  Illustrations,  crown  8vo,  5s.  [Lewis's  Practical  Series.] 


CHARLES  W.  PURDY,  m.d.  (queen's  univ.) 

Professor  of  Genito-U rinary  and  Renal  Diseaies  in  the  Chicago  Polyclinic,  6rC.,&c. 

BRIGHT'S  DISEASE  AND  THE  ALLIED  AFFECTIONS 

OF  THE  KIDNEYS.    With  Illustrations,  large  8vo,  8s.  6d. 


DR.  THEODOR  PUSCHMANN. 

Public  Professor  in  Ordinary  at  the  University  of  Vienna. 

A  HISTORY  OF  MEDICAL  EDUCATION  PROM  THE 

MOST  REMOTE  TO  THE  MOST  RECENT  TIMES.  Trans- 
lated and  edited  by  Evan  H.  Hare,  M.A.  Oxon.,  F.R.C.S.  Eng., 
L.S.A.    Demy  8vo,  21s.  \_Now  ready- 


CHARLES  HENRY  RALFE,  m.a.,  m.d.  cantab.,  f.r.c.p.  lond. 

Assistant  Physician  to  the  London  Hospital;  Examiner  in  Medicine  to  the  University  of 

Durham,  &c.,  erc 

A  PRACTICAL  TREATISE  ON  DISEASES   OP  THE 

KIDNEYS  AND  URINARY  DERANGEMENTS.  With  Illustra- 
tions, crown  8vo,  los.  6d.  [Lewis's  Practical  Series.] 


FRANCIS  H.  RANKIN,  m.d. 

President  of  the  New  York  Medical  Society. 

HYGIENE  OP  CHILDHOOD.  Suggestions  for  the  care 
of  Children  after  the  Period  of  Infancy  to  the  completion  of  Puberty. 
Crown  8vo,  3s. 


AMBROSE  L.  RANNEY,  a.m.,  m.d. 

Professor  of  the  Anatomy  and  Physiology  of  the  Nervons  System  in  the  New  York  Post- 
Gradiiate  Medical  School  and  Hospital,  &c. 

THE  APPLIED  ANATOMY  OF  THE  NERVOUS  SYS- 
TEM.   Second  edition,  23S  Illustrations,  large  8vo,  21s. 


H.  A.  REEVES,  f.r.c.s.  edin. 

Senior  Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital; 
Surgeon  to  the  Royal  Orthopa-dic  Hospital. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT: 

A  HANDBOOK  OF  PRACTICAL  ORTHOPEDICS.  Illustrations, 
crown  8vo,  8s.  6d.  [Lewis's  Practical  Series.] 
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RALPH  RICHARDSON,  m.a.,  m.d. 

Fellow  of  the  College  of  Physicians,  Edinburgh. 

ON  THE  NATURE  OP  LIFE :  An  Introductory  Chap- 
ter to  Pathology.  Second  edition,  revised  and  enlarged.  Fcap.  4to, 
los.  6d. 


W.  RICHARDSON,  m.a.,  m.d.,  m.r.c.p. 

REMARKS  ON  DIABETES,  ESPECIALLY  IN  REFER- 
ENCE TO  TREATMENT.    Demy  8vo,  4s.  6d. 


SAMUEL,  RIDEAL,  d.sc.  (lond.),  f.i.c,  f.c.s.,  f.g.s. 

Fellow  of  University  College,  London. 

PRACTICAL  ORGANIC  CHEMISTRY;   The  Detection 

and  Properties  of  some  of  the  more  unportant  Organic  Compounds, 
l2mo,  2s.  6d. 

PRACTICAL  CHExVEISTRY  FOR  MEDICAL  STUDENTS,/ 

required  at  the  First  Examination  of  the  Conjoint  Examining  Board  in/ 
England.    Foolscap  8vo,  2S.  [yust  publishedl 


J.  JAMES  RIDGE,  m.d. 

Medical  Officer  of  Health,  Enfield. 

ALCOHOL  AlND  public  HEALTH. 

Crown  8vo,  2s. 


[Now  ready. 


E.  A.  RIDSDALE. 

Associate  of  the  Royal  School  of  Mines. 

cosmic  evolution  ;  being  Speculations  on  the  Origin 

of  our  Environment.    Fcap.  8vo,  3s. 


SYDNEY  RINGER,  m.d.,  f.r.s. 

Pro/essor  of  the  Principles  and  Practice  of  Medicine  in  University  College;  Physician  to, 
and  Professor  of  Clinical  Medicine  in.  University  College  Hospital. 


A  HANDBOOK  OF  THERAPEUTICS.   Twelfth  Edition, 

thoroughly  revised,  8vo,  15s. 

II. 

ON    THE     TEMPERATURE     OF    THE     BODY  AS 

A  MEANS  OF  DIAGNOSIS  AND  PROGNOSIS  IN  PHTHISIS. 
Second  edition,  small  8vo,  2s.  6d. 
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FREDERICK  T.  ROBERTS,  m.d.,  b.sc,  f.r.c.p. 

Examiner  in  Medicine  at  the  University  of  London  and  for  the  Conjoint  Board  ;  Professor 
of  Materia  Medica  and  Therapeutics  and  of  Clinical  Medicine  in  University 
College;  Physician  to  University  College  Hospital ;  Physician  to 
Bronipton  Consumption  Hospital,  &c. 

A  HANDBOOK  OF   THE  THEORY  AND  PRACTICE 

OF  MEDICINE.  Eighth  edition,  with  Illustrations,  in  onu  volume, 
large  8vo,  21s.  [^'ist  published. 

II. 

THE  OFFICINAL  MATERIA  MEDICA. 

Second  edition,  entirely  rewritten  in  accordance  with  the  latest  British 
Pharmacopceia,  fcap.  Svo,  7s.  6d. 

III. 

NOTES  ON  THE  ADDITIONS  MADE  TO  THE  BRITISH 

PHARMACOPCEIA,  1S90.    Fcap.  8vo,  is.  [Now  ready. 


R.  LAWTON  ROBERTS,  m.d.  lond.,  d.p.h.  camb.,  m.r.c.s.  eng. 

Honorary  Life  Member  of,  and  Lecturer  and  Examiner  to,  the  St.  John  Ambulance 
Association. 

I. 

ILLUSTRATED  LECTURES  ON  AMBULANCE  WORK. 

Fourth  edition,  copiously  Illustrated,  crown  Svo,  2s.  6d.     [Noif  ready 

II. 

ILLUSTRATED  LECTURES  ON  NURSING  AND  HY- 
GIENE.   Second  edition,  with  Illustrations,  crown  Svo,  2s.  6d. 

[Now  ready. 


D.  B.  ST.  JOHN  ROOSA,  m.d. 

Professor  of  Diseases  of  the  Eye  and  Ear  in  the  New  York  Post-Graduate  Medical  School ; 
Constiltiii^  Surgeon  to  the  Brooklyn  Eye  and  Ear  Hospital,  &c. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

THE  EAR:  Including  a  Sketch  oi  Aural  Anatomy  and  Physiology. 
Seventh  edition,  large  Svo,  Illustrated,  25s.  iNozc  ready. 


ROBSON  ROOSE,  m.d.,  ll.d.,  f.c.s. 

Eelloiu  of  the  Royal  CoUegeof  Physicians  in  Edinburgh. 
I. 

GOUT,    AND   ITS    RELATIONS    TO    DISEASES  OF 

THE  LIVER  AND  KIDNEYS.     Sixth  Edition,  crown  Svo,  3s.  6d. 

II. 

NERVE  PROSTRATION  AND  OTHER  FUNCTIONAL 

DISORDERS  OF  DAILY  LIFE.    Second  edition,  demy  Svo,  iSs. 

[Now  ready. 

III. 

LEPROSY  AND  ITS  PREVENTION:  as  Illustrated  by 

Norwegian  Experience.    Crown  Svo,  3s.  6d. 
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WILLIAM  ROSE,  m.b.,  b.s.  lond.,  f.r.c.s. 

Professor  of  Surgery  in  King's  College,  London,  and  Surgeon  to  King's  College  Hospital. 

HARELIP  AND  CLEFT  PALATE.     With  Illustrations,  demy 
8vo,  6s.  [jf  list  published. 


BERNARD   ROTH,  f.r.c  s. 

Fellow  of  the  Medical  Society  of  London  ;  Member  of  the  Clinical  and  Pathological  Societies 
and  of  the  Medical  Officers  of  Schools'  Association. 

THE  TREATMENT  OP  LATERAL  CURVATURE  OP 

THE  SPINE.  With  Photographic  and  other  Illustrations,  demy  8vo, 
5S. 


J,   BURDON    SANDERSON,  m.d.,  ll.d.,  f.r.s. 

Jodrell  Professor  of  Physiology  in  University  College,  London. 

UNIVERSITY  COLLEGE  COURSE    OP  PRACTICA3 

EXERCISES  IN  PHYSIOLOGY.  With  the  co-operation  of  F.  J.  Mi 
Page,  B.Sc.,F.C.S.;  W.  North,  B.A.,  F.C.S.,  and  Aug.  Waller,  M.E)'. 
Demy  8vo,  3s.  6d. 


W.  H.   O.  SANKEY,  m.d.  lond.,  f.r.c.p. 

Late  Lecturer  on  Mental  Diseases,  University  College,  London,  etc. 

LECTURES  ON  MENTAL  DISEASE.    Second  Edition,  \^ith 

coloured  Plates,  8vo,  12s.  6d. 


THOMAS  D.  SAVILL,  m.d.  lond.,  d.p.h.  camb. 

Medical  Superintendent  of  the  Paddington  Infirmary,  London ;   Corresponding  Member  of 
the  Societi  Avatomiqiie,  Paris  ;  formerly  Assistant  Physician  and  Pathologist 
to  the  West  London  Hospital. 

ON  AN  EPIDEMIC  SKIN  DISEASE,  RESEMBLING 

ECZEMA  AND  PITYRIASIS  RUBRA  IN  SOME  RESPECTS. 
8vo,  3s.  nett. 


JOHN  SAVORY. 

Member  of  the  Society  of  Apothecaries,  London. 

A   COMPENDIUM  OP  DOMESTIC   MEDICINE  AND 

COMPANION  TO  THE  MEDICINE  CHEST:  Intended  as  a 
source  of  easy  reference  for  Clergymen,  Master  Mariners,  and  Tra- 
vellers ;  and  for  Families  resident  at  a  distance  from  professional  assist- 
ance.   Tenth  Edition,  sm.  Svo,  5s. 


E.  SCHMIEGELOW,  m.d. 

Consulting  Physician  in  Laryngology  to  the  Municipal  Hospital  and  Director  of  the  Oto- 
Laryngological  Department  in  the  Polyclinic  at  Copenhagen. 

ASTHMA :   Especially  in  its  Relation  to  Nasal  Disease. 

Demy  Svo,  4s.  6d. 
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DR.  B.  S.  SCHULTZE. 

Professor  of  Gynecology  ;  Director  of  the  Lyiiig-ni  Hospital,  and  of  tlic  Gynecological  Clinic 

at  Jena. 

THE  PATHOLOGY  AND  TREATMENT  OP  DIS- 
PLACEMENTS OF  THE  UTERUS.  Translated  by  J.  J.  Macan, 
M.A.,  M.R.C.S.  and  edited  by  A.  V.  Macan,  M.B.,  M.Ch.,  Master  of 
the  Rotunda  Lying-in  Hospital,  Dublin.  With  120  Illustrations,  medium 
8vo,  I2S.  6d. 


JOHN  SCOTT,  B.A.,  R.U.I. 

Scholar  and  Prizeman  in  Medicine,  Qnceii's  College,  Belfast ;    Gold  Medallist  in  Obstetrics, 
Gyna:cology,  and  Diseases  of  Cliitdien,  Ulster  Hospital,  Belfast. 

MANUAL  OF  URINE  TESTING-  INCLUDING  THE 

PHYSICAL  CHARACTERS,  QUALITATIVE  AND  QUANTITA- 
TIVE EXAMINATION  OF  THE  URINE:  together  with  Clinical 
information  to  be  derived  therefrom.    32mo,  is. 


JOHN   SHAW,  M.D.  LOND.,  M.R.C.P. 

Obstetne  Physician  to  the  Noilli-U'esf  Loudon  Hospital. 

ANTISEPTICS  IN  OBSTETRIC  NURSING.  A  Text- 
book for  Nur?es  on  the  Application  of  Antiseptics  to  Gynecology  and 
Midwifery.    Coloured  plate  and  woodcuts,  8vo,  3s.  5d. 


A.  J.  C.  SKENE,  M.D. 

Professor  of  Gvnccologv  m  the'Long  Island  College  Hospital,  Biooklyn,  New  Yoik. 

TREATISE   ON   THE   DISEASES   OF  WOMEN,  FOR 

THE  USE  OF  STUDENTS  AND  PRACTITIONERS.  Second 
edition  with  coloured  plates  and  251  engravings,  large  8vo,  28s. 


J.  LEWIS  SMITH,  M.D. 

Physician  to  the  New  York  Foundling  Asylum  ;    Clinical  Professor  of  Diseases  of  Children 
in  Bellcvuc  Hospital  Medical  College. 

A    TREATISE    ON    THE    DISEASES    OF  INFANCY 

AND  CHILDHOOD.  Seventh  Edition,  with  Illustrations,  large  8vo, 
21S.  {J'l^t  pitblislicd. 


FRANCIS  W.  SMITH,  m.b.,  b.s. 

THE  SALINE  WATERS  OF  LEAMINGTON.  Second  Edit., 
with  Illustrations,  crown  8vo,  is.  lu-tt. 
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JOHN  KENT  SPENDER,  m.d.  lond. 

Physician  to  the  Royal  Mineral  Water  Hospital,  Bath. 

THE  EARLY  SYMPTOMS  AND  THE  EARLY  TREAT- 
MENT OF  OSTEO-ARTHKITIS,  commonly  called  Rheumatoid 
Arthritis,  with  special  reference  to  the  Bath  Thermal  Waters.  Sm.  8vo, 
2S.  6d. 


LOUIS   STARR,  m.d. 

Physician  to  the  Children's  Hospital,  Philadelphia ;  late  Clinical  Professor  of 
Diseases  of  Children  in  the  Hospital  of  the  University  of  Pennsylvania. 

HYGIENE  OP  THE  NURSERY.   Including  the  General 

Regimen  and  Feeding  of  Infants  and  Children  ;  Massage,  and  the 
Domestic  Management  of  the  Ordinary  Emergencies  of  Early  Life. 
Third  edition,  with  Illustrations,  crown  8vo,  3s.  6d.      \_jfust  published. 


JAMES   STARTIN,  m.b.,  m.r.c.s. 

Surgeon  and  Joint  Lecturer  to  St.  John's  Hospital  for  Diseases  of  the  Skin. 

LECTURES    ON    THE    PARASITIC    DISEASES/  OP 

THE  SKIN.  VEGETOID  AND  ANIMAL.  With  Illustrations, 
crown  8vo,  2S.  6d. 


W.  E.  STEAVENSON,  m.d. 

Late  in  charge  of  the  Electrical  Department  in  St.  Bartholomew's  Hospital, 
AND 

H.  LEWIS  JONES,  m.a.,  m.d.,  m.r.c.p. 

Medical  Officer  in  charge  of  the  Electrical  Department  in  St.  Bartholomew's  Hospital. 

MEDICAL  ELECTRICITY.    A  Practical  Handbook  for 

Students  and  Practitioners.    Crown  8vo,  with  Illustrations,  gs. 

[Noia  ready. 
[Lewis's  Practical  Series]. 


JOHN  LINDSAY  STEVEN,  m.d. 

Assistant  Physician  and  Pathologist,  Gtasgoici  Royal  Infirmary  ;  Physician  for  Out-patients, 
Royal  Hospital Jor  Sick  Children,  Glasgow;  Lecturer  on  Pathology,  St.  M lingo's 
and  Queen  Margaret  Colleges,  Glasgow,  S-c. 

THE   PATHOLOGY    OP    MEDIASTINAL  TUMOURS. 

With  special  reference  to  Diagnosis.    With  Plates,  8vo,  4s.  6d. 

['Jnst  pitblishcd. 


W.  R.  H.  STEWART,  f.r.c.s.,  l.r.c.p.  edin. 

Aural  Surgeon  to  tlie  Great  Northern  Central  Hospital;    Surgeon  to  the  London  Throat 

Hospital,  &c. 

EPITOME  OP  DISEASES  AND  INJURIES  OP  THE 

EAR,  with  a  Chapter  on  Naso-Pharyngeal  Diseases  causing  Deafness. 
Demy  32mo,  2S.  5d. 
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LEWIS   A.   STIMSON,  b.a.,  m.d. 

Surgeon  to  the  Presbyterian  and  Bellevue  Hospitals  ;  Professor  of  Clinical  Surgery  in  the 
Medical  Faculty  of  the  University  of  the  City  of  New  York,  &c. 

A  MANUAL  OF  OPERATIVE  SURGERY. 

Second  Edition,  with  three  hundred  and  forty-two  Illustrations,  post 
Svo,  los.  6d. 


ADOLF  STRUMPELL. 

Director  of  the  Medical  Clinic  in  the  University  of  Erlangen. 

A    TEXT-BOOK    OF    MEDICINE    FOR  STUDENTS 

AND  PRACTITIONERS.  Translated  from  the  latest  German  edition 
by  Dr.  H.  F.  Vickery  and  Dr.  P.  C.  Knapp,  with  Editorial  Notes  by 
Dr.  F.  C.  Shattuck,  Visiting  Physician  to  the  Massachusetts  General 
Hospital,  etc.  Complete  in  one  large  vol.,  imp.  Svo,  with  iii  Illustra- 
tions, 28s. 


JUKES  DE  STYRAP,  m.k.q.c.p.,  etc. 

Physician-Extraordinary ,  late  Physician  in  Ordinary,  to  the  Salop  Infirinary  ;  Consulting 
Physician  to  the  South  Salop  and  Montgomeryshire  Infirmaries,  etc. 
I. 

THE  YOUNG  PRACTITIONER:    WITH  PRACTICAL 

HINTS  AND  INSTRUCTIVE  SUGGESTIONS,  AS  SUBSIDIARY 
AIDS,  FOR  HIS  GUIDANCE  ON  ENTERING  INTO  PRIVATE 
PRACTICE.    Demy  Svo,  7s.  6d.  ncft. 

II. 

A  CODE  OF  MEDICAL  ETHICS:   WITH  GENERAL 

AND  SPECIAL  RULES  FOR  THE  GUIDANCE  OF  THE 
FACULTY  AND  THE  PUBLIC  IN  THE  COMPLEX  RELA- 
TIONS OF  PROFESSIONAL  LIFE.  Third  edition,  demy  Svo, 
3s.  jiett. 

III. 

MEDICO-CHIRURGICAL  TARIFFS. 

Fourth  Edition,  fcap.  4to,  revised  and  enlarged,  2S.  netf. 

IV. 

THE   YOUNG   PRACTITIONER:     HIS    CODE  AND 

TARIFF.  Being  the  above  three  works  in  one  volume.  Demy  Svo, 
ICS.  6d.  nctt. 


C.    W.   SUCKLING,  M.D.LOND.,  m.r.c.p. 

Professor  of  Materia  Medica  and  Therafentics  at  the  Queen's  College,  Physician  to  the 
Queen's  Hospital,  Birmingham,  etc. 

I. 

ON    THE    DIAGNOSIS     OF     DISEASES     OF  THE 

BRAIN,  SPINAL  CORD,  AND  NERVES.  With  Illustrations, 
crown  Svo,  Ss.  6d. 

n. 

ON    THE    TREATMENT    OP    DISEASES    OF  THE 

NERVOUS    SYSTEM.    Crown  Svo,  7s.  6d. 
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JOHN  BLAND  SUTTON,  f.r.c.s. 

Lecturer  on  Comparative  Anatomy,  Senior  Demonstrator  of  Anatomy,  and  Assistant  Surgeon 
to  the  Middlesex  Hospital ;  Erasmus  Wilson  Lecturer,  Royal  College  of 
Surgeons,  England. 

LIGAMENTS :  THEIR  NATURE  AND  MORPHOLOGY. 

With  numerous  Illustrations,  post  8vo,  4s.  5d. 


HENRY  R.  SWANZY,  a.m.,  m.b.,  f.r.c.s.i. 

Examiner  in  Ophthalmic  Surgery  in  the  University  of  Dublin,  and  in  the  Royal  Uni- 
versity of  Ireland;   Surgeon  to  the  N  ational  Eye  and  Ear  Infirmary,  and 
Ophthalmic  Surgeon  to  the  Adelaide  Hospital,  Dublin. 

A  HANDBOOK  OF  THE  DISEASES  OF  THE  EYE  AND 

THEIR  TREATMENT.  Fourth  Edition,  Illustrated  with  wood- 
engravings,  coloured  plates,  colour  tests,  etc.,  small  8vo,  los.  6d. 

[jfust  Publislhed. 


EUGENE  S.  TALBOT,  m.d.,  d.d.s.  / 

Professor  of  Dental  Sur.t^ery  in  the  Woman's  Medical  College  ;  Lecturer  on  Denial 
Pathology  and  Surgery  in  Rush  Medical  College,  Chicago. 

IRREGULARITIES   OF    THE    TEETH  AND  THEIR 

TREATMENT.    With  152  Illustrations,  royal  8vo,  ids.  6d.  / 


H.  COUPLAND  TAYLOR,  m.d. 

Fellow  of  the  Royal  Meteorological  Society. 

WANDERINGS    IN     SEARCH     OF     HEALTH,  OR 

MEDICAL  AND  METEOROLOGICAL  NOTES  ON  VARIOUS 
FOREIGN  HEALTH  RESORTS.    Crown  Svo,  with  Illustrations,  6s. 


JOHN  DAVIES  THOMAS,  m.d.  lond.,  f.r.c.s.  eng. 

Physician  to  the  Adelaide  Hospital,  S.  Australia. 

HYDATID  DISEASE  OF  THE  LUNGS.    Demy  Svo,  2s. 


HUGH   OWEN   THOMAS,  m.r.c.s. 
CONTRIBUTIONS  TO  SURGERY  AND  MEDICINE:— 

Part  i. — Intestinal  Obstruction  ;  with  an  Appendix  on  the  Action  of 
Remedies.  los. 

,,  2. — The  Principles  of  the  Treatment  of  Joint  Disease,  Inflamma- 
tion, Anchylosis,  Reduction  of  Joint  Deformity,  Bone  Set- 
ting. 5s. 

,,     3. — Fractures,   Dislocations,  Diseases  and    Deformities  of  the 

Bones  of  the  Trunk  and  Upper  Extremities.  los. 
,,     4. — The  Collegian  of  1666  and  the  Collegians  of  1885  !  or  what  is 

recognised  treatment  ?    Second  Edition,  is. 
,,      5. — On  Fractures  of  the  Lovs?er  Jaw.  is. 

6. — The  Principles  of  the  Treatment  of  Fractures  and  Disloca- 
tions, los. 

y. — Fractures,  Dislocations,  Deformities,  and  Diseases  of  the 
Lower  Extremities,  los. 
,,     8. — The  Inhibition  of  Nerves  by  Drugs.    Proof  that  Inhibitory 
Nerve-Fibres  do  not  exist,  is. 
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J.  C.  THOROWGOOD,  m.d. 

Assistant  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest 

THE    CLIMATIC  TREATMENT    OF  CONSUMPTION 

AND  CHRONIC  LUNG  DISEASES.   Third  Edition,  post  8vo,  3s.  6d. 


D.  HACK  TUKE,  m.d.,  ll.d. 

Fdlow  of  till'  Royal  College  of  Physicians,  London. 

THE    INSANE    IN    THE     UNITED    STATES  AND 

CANADA.    Demy  Svo,  7s.  6d. 


DR.  R.  ULTZMANN. 

ON  STERILITY  AND  IMPOTENCE  IN  MAN.  Translated 
from  tlie  German  with  notes  and  additions  by  Arthur  Cooper,  L.R.C.P., 
M.R.C.S.,  Surgeon  to  the  Westminster  General  Dispensary.  With 
Illustrations,  fcap.  Svo,  2S.  6d.  . 


W.  H.  VAN  BUREN,  m.d.,  ll.d. 

Professor  of  Surgery  in  the  Bellcviic  Hospital  Medical  College. 

DISEASES  OF  THE  RECTUM:  And  the  Surgery  of  the 

Lower  Bowel.    Second  Edition,  with  Illustrations,  8vo,  14s. 


RUDOLPH  VIRCHOW,  m.d. 

Professor  in  the  University,  and  Member  of  the  Academy  of  Sciences  of  Berlin,  &e.,  &c. 

INFECTION-DISEASES     IN     THE     ARMY.  Chiefly 

Wound  Fever,  Typhoid,  Dysentery,  and  Diphtheria.  Translated  from 
the  German  by  John  James,  M.B.,  F.R.C.S.    Fcap.  Svo,  is.  6d. 


ALFRED  VOGEL,  m.d. 

Professor  of  Clinical  Medicine  in  the  University  of  Dorpat,  Russia. 

A  PRACTICAL  TREATISE  ON  THE    DISEASES  OP 

CHILDREN.  Third  Edition,  translaced  and  edited  by  H.  Raphaul, 
M.D.,  from  the  Eighth  German  Edition,  illustrated  by  six  lithographic 
plates,  part  coloured,  royal  Svo,  iSs. 


A.  DUNBAR  WALKER,  m.d., 

THE  PARENT'S  MEDICAL  NOTE  BOOK. 

Oblong  post  Svo,  ciotli,  is.  5d. 
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JOHN  RICHARD  WARDELL,  m.d.  edin.,  f.r.c.p.  lond. 

Late  Consulting  Physician  to  the  General  Hospital  Tunbridge  Wells. 

CONTRIBUTIONS  TO  PATHOLOG-Y  AND  THE  PRAC- 
TICE OF  MEDICINE.    Medium  8vo,  21s. 


W.   SPENCER   WATSON,  b.m.  lond.,  f.r.c.s.  eng. 

Surgeon  to  the  Throat  Department  of  the  Great  Northern  Hospital;  Senior  Surgeon  to  the 
Royal  South  London  Ophthalmic  Hospital.  I 


DISEASES   OF   THE   NOSE   AND   ITS  ACCESSORY 

CAVITIES.    Second  edition,  with  Illustrations,  demy  8vo,  12s.  6d. 

[Now  ready. 


THE  ANATOMY  AND  DISEASES  OP  THE  LACHRY- 
MAL PASSAGES.    Demy  8vo,  with  Illustrations,  2S.  6d.  [Now  ready. 

\ 

EYEBALL-TENSION :    Its  Effects  on  the  Sight  and  its 

Treatment.    With  woodcuts,  p.  8vo,  2S.  6d. 


IV. 

ON  ABSCESS  AND  TUMOURS  OP  THE  ORBIT. 

Post  8vo,  2s.  6d. 


FRANCIS   H.  WELCH,  f.r.c.s. 

Surgeon  Major,  A. M.D. 

ENTERIC  FEVER :  as  Illustrated  by  Army  Data  at  Home 

and  Abroad,  its  Prevalence  and  Modifications,  ^Etiology,  Pathology  and 
Treatment.    8vo,  5s.  fid. 


W.  WYNN  WESTCOTT,  m.b. 

Deputy  Coroner  for  Central  Middlesex. 

SUICIDE;   its  History,  Literature,  Jurisprudence,  and 

Prevention.    Crown  8vo,  6s. 
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FRANK  J.  WETHERED,  m.d. 

Medical  Registrar  to  the  Middlesex  Hospital,  and  Demonstrator  of  Practical  Medicine  in  the 
Middlesex  Hospital  Medical  School ;    late  Assistant  Physician  to  the 
City  of  London  Chest  Hospital,  Victoria  Park 

MEDICAL  MICROSCOPY.    A  Guide  to  the  Use  of  the 

Microscope  in  Medical  Practice.    Crown  Svo,  with  Illustrations,  gs. 

[Notti  ready. 
[Lewis's  Practical  SeriesJ. 


E.  G.  WHITTLE,  m.d.  lond.,  f.r.c.s.  eng. 

'  Senior  Surgeon  to  the  Royal  A  lexandra  Hospital  for  Sick  Children,  Brighton. 

CONGESTIVE  NEURASTHENIA,  OR  INSOMNIA  AND 

NERVE  DEPRESSION.    Crown  Svo,  3s.  6d. 


JOHN  WILLIAMS,  m.d.,  f.r.c.p. 

Professor  of  Midwifery  in  University  College,  London;    Obstetric  Physician  to  University 
College  Hospital ;  Physician  Accoucheur  to  H.R.H.  Princess  Beatrice,  Src. 

CANCER  OP  THE  UTERUS :   Being  the  Harveian  Lec- 
tures for  i8S5.    Illustrated  with  Lithographic  Plates,  royal  Svo,  los.  6d. 


E.  F.  WILLOUGH3Y,  m.d.  lond. 

THE  NATURAL  HISTORY  OF  SPECIFIC  DISEASES 

OK  STUDIES  IN  CETIOLOGY,  IMMUNITY,  AND  PROPHY- 
LAXIS.   Svo,  2S.  6d. 


E.    T.    W^ILSON,  B.M.  oxoN.,  f.r.c.p.  lond. 

Physician  to  the  Cheltenham  General  Hospital  and  Dispensary. 

DISINFECTANTS  AND  HOW   TO    USE    THEM.  In 

Packets  of  one  doz.  price  is. 


DR.  F.  WINCKEL. 

Forifierlv  Professor  and  Director  of  the  Gvuiccolngii  a!  Chnic  at  the  University  of  Rostock. 

THE  PATHOLOGY  AND  TREATMENT  OF  CHILD- 
BED :  A  Treatise  for  Physicians  and  Students.  Translated  from  the 
Second  German  edition,  with  many  additional  notes  by  the  Author, 
by  J.  R.  Chadwick,  M.D.    Svo,  14s. 


BERTRAM  C.  A.  WINDLE,  m.a.,  m.d.  dubl. 

Professor  0/  Anatomy  in  the  Queen's  College,  Binninghani  ;   Examiner  in  Anatomy  in  the 
Univeistties  of  Cambridge  and  Durham. 

A  HANDBOOK  OF  SURFACE  ANATOMY  AND  LAND- 
MARKS.   Illustrated,  post  Svo,  3s.  5d. 
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EDWARD   WOAKES,  m.d.  lond. 

Senior  Aural  Surgeon  and  Lecturer  on  Attral  Surgery  at  the  London  Hospital ;  Surgeon 
to  the  London  Throat  Hospital. 

I. 

ON"  DEAFNESS,  GIDDINESS  AND  NOISES  IN  THE 

HEAD. 

Vol.  I.— POST-NASAL  CATARRH,  AND  DISEASES  OF  THE  NOSE 
CAUSING  DEAFNESS.    With  Illustrations,  cr.  8vo,  6s.  6d. 

Vol.  IL— ON  DEAFNESS,  GIDDINESS  AND  NOISES  IN  THE 
HEAD.    Third  Edition,  with  Illustrations,  cr.  8vo.         [In  preparation. 

II. 

NASAL  POLYPUS:  WITH  NEURALGIA,  HAY-FEVER, 

AND  ASTHMA,  IN  RELATION  TO  ETHMOIDITIS.  With 
Illustrations,  cr.  8vo,  4s.  6d. 


DAVID  YOUNG,  m.c,  m.b.,  m 

Licentiate  0/  the  Royal  College  of  Physicians,  Edinburgh  ;  Licentiate  of  the  Royal  College 
of  Surgeons,  Edinburgh,  etc. 

ROME  IN  WINTER  AND  THE  TUSCAN  HILLS  IN 

SUMMER.  A  Contribution  to  the  Climate  of,  Italy.  Small 
8vo,  6s.  \^ 


HERMANN  VON  ZEISSL,  m.d. 

Lnte  Professor  at  the  Imperial  Royal  University  oj  Vienna 

OUTLINES  OF  THE  PATHOLOGY  AND  TREAT- 
MENT OF  SYPHILIS  AND  ALLIED  VENEREAL  DISEASES. 
Second  Edition,  revised  by  M.  von  Zeissl,  M.D.,  Privat-Docent  for 
Diseases  of  the  Skin  and  Syphilis  at  the  Imperial  Royal  University  of 
Vienna.  Translated,  with  Notes,  by  H.  Raphael,  M.D.,  Attending 
Physician  for  Diseases  of  Genito-Urinary  Organs  and  Syphilis,  Bellevue 
Hospital,  Out-Patient  Department.    Large  8vo,  i8s. 


Clinical  Charts  for  Temperature  Observations,  etc. 

Arranged  by  W.  Rigden,  M.R.C.S.     50s.  per  1000,  28s.  per  500. 

15s.  per  250,  7s.  per  100,  or  is.  per  dozen. 
Each  Chart  is  arranged  for  four  weeks,  and  is  ruled  at  the  back  for  making  notes  of 
Cases  ;  they  are  convenient  in  size,  and  are  suitable  both  for  hospital  and  private  practice. 

Lewis's  Clinical  Chart,  specially  designed,  for  use  with  the 

Visiting  List.  This  Temperature  Chart  is  arranged  for  four  weeks  and 
measures  6x3  inches.  30s.  per  1000,  i6s.  6d.  per  500,  3s.  6d.  per  100, 
IS.  per  25,  6d.  per  12. 

Lewis's  Nursing  Chart. 

25s.  per  icoo,  14s.  per  500,  3s.  6d.  per  100,  2s.  per  50,  or  is.  per  20. 

These  Charts  afford  a  ready  method  of  recording  the  progress  of  the  case 
from  day  to  day. 

Boards  to  hold  the  Charts,  price  is. 

Chart  for  Recording  the  Examination  of  Urine. 

40s.  per  1000;  25s.  per  500;  15s.  per  250;  7s.  6d.  per  100;   is.  per  10. 
These  Charts  are  designed  for  the  use  of  Medical  Men,  Analysts,  and 
others  making  examinations  of  the  urine  of  patients,  and  afford  a  very 
ready  and  convenient  method  of  recording  the  results  of  the  examination. 
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LEWIS'S  PRACTICAL  SERIES. 


Under  this  title  Mr.  Lewis  is  publishing  a  Series  of  Monographs,  em- 
bracing the  various  branches  of  Medicine  and  Surgery. 

The  volumes  are  written  by  well-known  Hospital  Physicians  and  Sur- 
geons, recognized  as  authorities  in  the  subjects  of  which  they  treat.  The 
works  are  intended  to  be  of  a  thoroughly  practical  nature,  calculated 
to  meet  the  requirements  of  the  practitioner  and  student,  and  to  present  the 
most  recent  information  in  a  compact  and  readable  form. 


MEDICAL  MICROSCOPY:  A  GUIDE  TO  THE  USE  OF  THE  MICROS- 
COPE IN  MEDICAL  PRACTICE.  By  FRANK  J.  WETHERED,  M.D., 
M  R.C.P.,  Medical  Registrar  to  the  Middlesex  Hospital  and  Demonstrator  of 
Practical  Medicine  in  the  Middlesex  Hospital  Medical  School.  With  Illustra- 
tions, crown  8vo,  gs.  [Now  icady. 

MEDICAL  ELECTRICITY.    A  PRACTICAL  HANDBOOK  FOR  STUDENTS 

AND  PRACTITIONERS.  By  W.  E.  STEAVENSON,  M  D.,  and  H.  LEWIS 
JONES,  M.A.,  M.D.,  M.R.C.P.,  Medical  Officer  in  charge  of  the  Electrical 
Department  in  St.  Bartholomew's  Hospital.    With  Illustrations,  crown  8vo,  gs. 

[Noii>  ready 

HYGIENE  AND  PUBLIC  HEALTH. 

By  LOUIS  C.  PAKKIiS,  M.D.,  D.P.H.  Lond.  Univ..  Fellow  of  the  Sanitary 
Institute, and  Member  uf  the  Board  of  Examiners.  Third  edition,  with  numerous 
Illustrations,  cr.  8vo,  9s.  [J itst  published. 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

By  C.  IIIGGKNS,  K.R.C.S.,  Ophthalmic  Sursi^eon  to  Guy's  Hospital;  Lecturer 
on  Ophthalmology  at  Guy's  Hospital  Medical  School.     Illustrations,  cr.  Svo,  6s. 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF  WOMEN. 

By  ARTHUR  H.  N.  LEWERS,  M.D.  Lund.,  M.R.C.P.  Lond.,  Obstetric 
Physician  to  the  London  Hospital,  etc.  Third  Edition,  with  Illustrations,  crown 
Svo,  los.  6d. 

AN/tSTHETICS  THEIR  USES  AND  ADMINISTRATION. 

By    DUDLEY     \V.     BUXTON,    M.D.,     B.S.,    M.R.C.P.,  Administrator  of 

Anicstlictics  and  Lecturer  in  University  College  Hospital,  etc.  Second  Edition, 
w  ith  Illustrations,  crown  Svo,  5s. 

TREATMENT  OF  DISEASE  IN  CHILDREN. 

By  ANGEL  MONEY,  M.D. ,  F.R.C.P.,  late  Assistant  Physician  to  the  Hospital 
for  Sick  Children,  Great  Ormond  Street.    Second  edition,  cr.  Svo,  ICS.  6d. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAGNOSIS,  PROGNOSIS, 

AND  TKEATMLNT.  By  ALEXANDER  COLLIE,  M.D.  Aberd.,  M.R.C.P., 
Secretary  of  the  Epidemiological  Society  lor  Germany  and  Russia.  Illustrated 
with  Coloured  Plates,  cruwn  Svo,  8s.  bd. 

HANDBOOK  OF  DISEASES  OF  THE  EAR  FOR  THE  USE  OF  STUDENTS 

AND  PRACTITIONERS.  By  URBAN  PRITCHARD,  M.D.  Edin.,  F.R.C.S. 
Eng.,  Professor  of  Aural  Surgery  at  King's  College,  London.  Second  Edition, 
with  Illustrations,  crown  Svo,  5s.  [Now  yeady. 

A  PRACTICAL  TREATISE  ON    DISEASES   OF  THE   KIDNEYS  AND 

URINARY  DERANGEMENTS.  By  C.  H.  RALFE,  M.A.,  M.D.  Cantab., 
F.R.C.P.,  Assistant  Physician  to  the  London  Hospital;  Examiner  in  Medicine 
to  the  University  of  Durham,  etc.,  etc.    Illustrations,  cr.  Kvo,  los.  6d. 

DENTAL  SURGERY  FOR  MEDICAL  PRACTITIONERS  AND  STUDENTS 

OV  MEDICINE.  By  ASHLEY  W.  BARRETT,  M.B.  Lund.,  M.R.C.S.,  L.D.S.. 
Dental  Surgeon  to,  and  Lecturer  on  Dental  Surgery  in  the  Medical  School  of,  the 
London  Hospital.    Second  edition,  with  Illustrations,  cr.  tSvo,  3s.  6d. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT;   A  HANDBOOK  OF 

PRACTICAL  ORTHOPEDICS.  By  H.  A.  REEVES,  F.R.C.S.  Edin.,  Senior 
Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital; 
etc.     With  numerous  Illustrations,  cr.  Svo,  bs  6d 
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